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S9ORTWAVIYRTIItVISRI1 (OReOR.rIOn ..s.o. o s.. 

Ire have no connection wi 
any company using a similar 

name. 

Build your own atr vT` 
at home 

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

Never before a set so practical -simple to operate 
-easy to assemble -at anywhere near these priccs! 

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! See 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 thcm -complete your Television Re- 
ceiver in Cn hour -your Shortwave Set in a few hours. Charts and wiring diagrams furnished with each kit. 

Features of No. 25 
BAIRD UNIVERSAL 

SHORTWAVE KIT 
Ear phone jack ; phonograph pick -up: 
all aluminum chassis; coils and screen 
grid tubes individually shielded; care- 
fully shielded variable condensers; two 
shielded stages of screen grid radio fre- 
qure y; shielded screen grid detector; 
uses famous OCTOCOILS: highest 
quality resistance coupled amplification; 
245 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! 

"g!f?E1 

Booth 76 
Grand Ball Room 

R. M. A. Show 
Chicago 

No. 26 BAIRD TELEVISION KIT 
Amazingly simple in construction. Can be put together in an hour. You can make it work and actually SEE TELEVISION PICTURES in a few moments! It is the only Television Kit offered which has Horizontal scanning equipment (the only satis- factory, dietortionless 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 et. Write for booklet and information -today. 

Baird Sets May Also Be Purchased Fully Wired. 

SHORTWAVE & TELEVISION CORPORATION 
70 Brookline Avcuue Dept K. Boston, Mass., U.S.A. 

Owners and Operators of Stations R7XAI' and IrIX:1L' at Boston 

SHORTWAVE & TELEVISION CORPORATION 
70 Brookline Avenue. Boston. Mass. Dept. K A deposit of 65.00 with each 

unit ordered- balance C. 0. D. 

I-1 R:1ó.1.11 find 2.ßr for booklet, "Rumnnee and Reality of Television." Including dla.rom. for I. 2 and agbe rh_ria ore tuners, also Ibt of shortwave <ta; lung cf f ;.,. world. Pi .end me the following at slxelal rsp: rl menter's prises listed below: 
In N.:. t'ua,plete Short Rare Kil, watt- length run, I5 to 550 maters. Including 2 sets of Ol'TOPOI l:t. blueprint and rond rub ion manual Om tubes and eabilw :l .$36.25 El Nu. 26 To.:, rish.n Kit complete with Lens. Teletislon Loup, Synchronizing Atm:d liter. Syn.hrunizing 3lutnr uu.l I 'abimt. t'Ptrk 15- IS.00 Iiuu 10,00 n Nu. 35 Shor; Mare Itrrslver. complete In metal cabinet, Including 2 sets of (N'TO('011 V (less tubesI x2.75 ri Nu. s0 Televish'n )lee Ivor. (r:mple!e!y assembled In cabinet. Ready to operate in cunjunrtion with a Ni.. 2, or N,.. 33 Short Rave Recelver 75.00 r! IN'T /N'I Ill N, ref : f /cor MN, wave It molt ranee 15 to 200 nleteM Moot : ! r . ale Toner ., m n,.. u repue, wMI stamped self- addressed envelope. 3.75 

Name Address 

State 

TEl b y I SI oN NI?RS- Iti- monthO'. Entered sr awl class mat er February 10. 1931. at the 1.st ono: a. Numa Morris Itilw.Is. under the eel ,.f March a, Isis. Troueme rk. 
as S: a tool e.,pyrights by ',mills-bat if 11. s;: ru.:bu.k, Os lark floe. N. 1 C. Text and illustra :tutu ut this mm as nu are r. :yrl.;btrd and must not be reo.,durrd wl.hot perin;s.hol. 
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twill train you 
at home 

Mee a week 
"My 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 yout 
course cost four or five 
times more I would still 
consider it a good invest- 
ment." 

E. E. WINBORNE 
1267 48th St., 
Norfolk, Va. 

Jumped from *as to 
100 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. k I. You started 
me off o the right foot." 

J. VAUGHN 
4075 So. 'rand Boulevard. 

St .ouis, Mo. 

to fill a 

BIG PA 
Radio JOb 1 

ADY PARTS f8 
OUrnS 

Experimental Laboratory 

161 

If you are earning a penny less than 150 a week, send 
for my book of information on the opportunities in Radio. 
It is free. Clip the coupon NOW. Why be satisfied with $25, 
$30 or $40 a week for longer than the short time it takes to 
get ready for Radio. 

Radio's growth opening hundreds of $50, $7S, 
$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 300.000 jobs have been cre- 
Med. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ing -the kind of training I give you -are needed continually. 

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

managers and pay 11,800 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 $30 to $100 a week. 
There are many other opportunities too. My book tells you 
about them. 

So many opportunities many N. R. 1. men make 
SS to $ ;S 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. I. 
students in their spare time while studying. 

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

and home Television experiments. Wired Radio, Radio's use 
in Aviation. are all given. I am so sure that 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. 

b4 -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 makinee. Find out what Radio offers you, with- 
out the slightest obligation, ACT NOW. 

J. E. SMITH, President 
National Radio Institute Dept., 1GC4 

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

1 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. 

SDS extra in months 
"In looking over my 

records I find I made 9500 
from January to May in 
my spare time. My best 
week brought me $107. !+'° 
I have only one regret 
regarding your course 

1 should have taken 
it long ago." 

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

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. 

Iam doubling and tripling tile) 
salaries of many 

,t> 

in one year and 
less Find out about 
t_ his quickway to 

BIGGER 
PAY. 

Lifetime Einploonentferoice to all graduates 

J. E. SMITH. President, 
National Radio Institute, Dept. 1GC i 

Washington. D. C. 

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

Name 

Address 

City State 

Please mention TELEVISION NEWS when writing to advertisers 
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tsenerat view of one section of our Service Department, show i ,rud,,,ts doing actual work on various Radio Receivers 

LEARN RADIOET[[EVISION 
NOT By BOOKS Or CORRESPONDENCE - By 
Don't spend your life slaving away in some dull, 
hopeless job! Don't be satisfied to work for a 
mere $20 or $30 a week. Let me show you how to 
make real money in Radio -the fastest -grow- 
ing, biggest Money- Making Game on earth! 

Golden Opportunities 
Paying $60, $70 and Up a Week 
Jobs as Designer, Inspector and Tester paying $3,000 
to $10,000 a year -as Radio Salesman and in Service 
and Installation Work, at $45 to $100 a week -as Oper- 
ator or Manager of a Broadcasting Station 
at $1,800 to $5,000 a year -as Wireless 
Operator on a Ship or Airplane, as a Talk- 
ing Picture or Sound Expert -THOU- 
SANDS of OPPORTUNITIES LEADING 
to SALARIES of $60 A WEEK AND UP! 

NO BOOKS NO LESSONS 
All Practical Work 

Coyne is NOT a Correspondence School. 
We don't attempt to teach you from books 
or lessons. We train you on the finest out- 
lay of Radio, Television and Sound equip- 
ment in any school -on scores of modern 
Radio Receivers, huge Broadcasting equip- 
ment, the very latest Television apparatus, 

Talking Picture and Sound Reproduction equipment, 
Code Practice equipment, etc. You don't need ad- 
vanced education or previous experience. We give 
you -right here in the Coyne shops -al the actual practice and 
experience you'll need. And because we cut out all useless the- 
ory, you graduate as a Practical Radio Expert in 10 weeks' time. 

TELEVISION 
IS NOW HERE! 

And Television is already here! Soon there'll 
be a demand for Thousands of Television 
Experts! The man who learns Televisio now 

Instructor explaining principles and operation of a Talking Picture Mach,ae 

MAIL COUPON ON OPPOSITE PAGE 
Picase a,ention TELEi7VON NEIIS cohen ieriting to adccrtisers 
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Students uperatinç our modern llroudr,nting equipment. In the rear you can see our huand Proof Studio Room 

TALKING PICTURES ill 10 WEEKS 
Actual Work - In the Great Shops of Coyne 
can make a FORTUNE in this great new field. 
Get in on the ground floor in this amazing new 
Radio development! Come to COYNE and learn 
Television on the very latest Television equipment. 

Talking Pictures , A Great Field 
Talking Pictures and Public Address Systemsofferthou - 
sands of golden opportunities to the Trained RadioMan. 
Here is a great new field of Radio work that has just 
started to grow! Prepare now for these marvelous op- 
portuni ;ies! Learn Radio Sound work at Coyne on actu- 
al Talki lg Picture and Sound Reproduction equipment. 

EARN AS YOU LEARN 
You get Free Employment Service for life. 
And don't let lack of money stop you. If you 
need part -time work while at school to help 
pay living expenses, we will gladly help you 
get it. Many of our students pay nearly all of their 
expenses that way. You can find out everything ab- 
solutely free by simply mailing the coupon below. 

COYNE IS 32 YEARS OLD 
Coyne Training is tested, proven beyond all doubt. 

You can find out everything absolutely 
free. How you can prepare for a good job 
or how you can go into business for your- 
self and earn from $3,000 to $15,000a year. 
It costs nothing to investigate! Just mail 
the coupon for your copy of my big Free book! 
B.C.Lewis,Pres. RADIO DIVISION Founded !099 

ELECTRICAL 
SCHOOL 

Students operating and adjusting our modern Television Transmitting equipment 

FOR BIG FREE BOOK 

COYNE 
500 S. Paulina St., Dept. BI -IM Chicago, Illinois 

IS. President 

Radio Div. Coyne Electrical School 
S00 S. Paulina St., Dept. 81-IM Chicago, M. 
Send me your Big Free Radio Book and all de- 
tails of your Special Introductory Offer. This 
does not obligate me in any way. 

Name 

Address 

City State .. 

Pleatie mention TELEVISION NEWS when writing to ad rrrtiser., 
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N 1r i News No. 3 

HUGO GERNSBACK, Editor H. WINFIELD SECOR, Managing Editor 

CONTENTS 
JULY - AUGUST, 1931, ISSUE 

In This Issue: Prominent Television Authors 
Dr. Noack Replogle Nason Gannett Dalpayrat Kalbfleisch Olpin 

FEATURES: Receiving Television Image on Atwater 
Editorial 167 Broadcast Receiver 
Sanabria Produces 10 by 10 Foot Image, by Two New Tubes for Television Receiver -The 

H. Winfield Secor 168 Variable -Mu and the Pentode (Including 
The Jenkins New York Studio, by D. E. Replogle. 170 cuits) 
Television Here and There-Illustrated 173 2 by 2 Ft. Image Produced With the Jenkins 
Television Movies With a Braun Tube, by Dr. Crater Tube 

Fritz Noack, Berlin How to Build a Television Scanner With "Constant 174 
Oddities in Television 177 Speed" Brake 

Pilot Lamp As An Aid to Synchronizing, How I Get Television on a Broadcast Receiver, by Clyde Fitch Edward L. Cowan 178 Making and Testing Nipkow Discs, by A. Schadow Color Television, by Dr. Fritz Noack 179 
The Glow Tube Problem in the Televisor, by K. A New "Modulated Arc" Television Receiver.... 

Nentwig 180 Mechanical Jig for Laying Out and Punching 
How You Can Experiment With the Cathode -Ray Holes 

Scanner, by C. H. W. Nason, Television Fngi- How to Couple the Neon Tube 
veer 182 TRANSMITTERS: How a Cathode Tube Scans in Televisí,..l, by 
Hans Bourquin 183 Sanabria Television Transmitter The Jenkins Television Projector (Front Cover The Transmitter Used at the Jenkins New Feature) 185 Studio What Price Image Quality ?, by D. K. Gannett, Using the Cathode Ray Tube for "Transmitting" of the American Tel. & Tel. Co 186 Images 

How to Build a "Television Scanner" With Con- Color Television Transmitter stant Speed Brake (A German Prize- winning 
model), by Bruno Wienecke 188 MISCELLANEOUS 

' A New "Modulated Arc" Television Receiver, by 
Henri F. Dalpayrat 198 The Elements of the Cathode -Ray Televisor, by 

Mechanical Jig for Laying Out and Punching Disc Brykczynski 
Holes 200 What's This Thing -Synchronization' 

Short Course in Television, by C. H. W. Nason.... 202 Inertia -Free Light Sources for Television Sets, 
The Principles of Scanning, by A. C. Kalbfleisch.. 204 Frederick Winckel 
New Type of Photoelectric Cells, by A. R. Olpin, Results of "New Word" Contest 

Member of Technical Staff, Bell Telephone Some of the Problems of Television 
Laboratories 212 Seeing Is Believing -What the "Visualists" 

to Say 
TELEVISION RECEIVERS: The Television Question Box 

Television "Time -Table" -List of Stations.. 
Reception and Magnification of Television Image The "Find -All" Television Receiver, by 

With Cathode Ray Tube 174 Cisin, M.E 

Kent 
178 

Cir- 
184 

185 

188 
by 

195 
196 
198 

Disc 
200 
210 

168 
York 

170 

174 
179 

H. 
206 
207 

by 
208 
211 
215 

Have 
218 
220 

. 222 
G. 

224 

OUR C O V E R Illustrates the Jenkins "Crater Tube" Television Projector, Which Shows An 
Large as Two Feet Square on a Screen -See Page 187, - Image as 

TELEVISION NEWS -Bi- monthly. Entered as second das, matter a year. Single copies 50e. Address all contribution, for publication Feb. 16, 1931, at the post office at Mount Morris. Illinois, under the act to Editor. TELEVISION NEWS, 96 -98 Park Place, New York, N. Y. of March 3. 1879. Trademarks and copyrights by permission of H. Publishers are not responsible for lost manuscripts. Contributions Gernsback, 98 Park Place, N. Y. C. Text and illustrations of this cannot be returned unless authors remit full postage. magazine are copyright and must not be reproduced without permission. TELEVISION NEWS is for sale at all principal newsstands in the TELEVISION NEWS is published on the 15th of every other month. United States and Canada. European agents: Brentano's, London and Six numbers per year. Subscription price is $3.00 a year in the Paris. Printed in U. S. A. Make all subscription checks payable to United States and possessions. Canada and foreign countries, $3.50 Popular Book Corporation. 
COPYRIGHT, 1931, BY H. GERNSBACK 

Published by POPULAR BOOK CORPORATION 
H. GERNSBACK, President - H. W. SECOR, Vice- President 

Publication Office, 404 N. Wesley Avenue, Mount Morris, Ill. 
Editorial and General Offices, 96 -98 Park Place, New York, N. Y. 
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GUARANTEED RADIO 0 
O 0 

o TUBE SALE _ 0 0 
i 

g All Tubes Guaranteed For 6 Months ( ai `t 
0 O FOR 

THE FIRST TIME, a standard brand of radio tubes is sold at Standard ' i 
extraordinarily low prices, yet each and every one of the tubes is fora]]5l'tS" a'I O Q guaranteed in all respects for 6 months. _ ". = "1 

O All tubes are perfect and any tube that fails to make good for ANY O 
reason will be replaced free of charge within 6 months, as long as the O O I filament lights. ?car; 

O Radio tube users have become wary of so- called cheap tubes. Such O 
O tubes are nearly always "seconds "; that is, tubes that have failed to pass O 

II I the manufacturer's tests. These tubes do not give good service and 6 
O O therefore are never guaranteed for any length of time. ,óor 

d b t f b NEONTRON tubes are manufactured one of the oldest, reliable O O Ntaar ,ac a. .7- 

O Eastern tube manufacturers and we Ht vÿ,' K tN:Y O 
have made special arrangements for °°...... 

O this unparalleled sale. You will find = 0 O0, II here tubes that you cannot buy else - All tubes come in O 
0 where, yet the price is low when you titis attractive carton. Q 

Tenon Television figure the long service that these tubes o Tube $3.90 -- _ will give you. There are no better O 
tubes made than NEONTRON, re- Q 

O gardless of price. ' 
O == Order from this page and please ' - ` 

O 
O - -= note particularly the following terms. 0 

No orders accepted for less than O 
$3.00. 

All prices are F. O. B. New York. O 
O No replacements after six months. Q 

If you wish a tube replaced, it is 
O necessary to return it to us and we III a; 0 O II will send you a new one immediately. High Grade (Hi Mu) I O 
O It is not necessary to send full 2olA Type- better 

amount of cash with order, so long as vacuum -works and 

Q 2-Inch 
Cell. 

Photo-Electric 
$3.90 

eectric 
send 20% of the value with your fits i "$ 85y 

set. 

O order. 
O Shipment will go forward to you by express collect. 

0 PROMPT SHIPMENTS CAT. TOUR 

0 TYPE No. Palc}7 

UX- 201A- Amplifier or Detector- Standard for all puroses Nn. 600 s .50 

Switch Tube $.85 nX -2266 -Feed as amplifier fiche for A.C. oprraum, No. 66111 .60 

OSwitch is used when 11Y -227 -Used as detector mplifier for A.C. operation No. 602 .65 

O one filament burns out, UX.171A -rower output amplifier for A.C. or U.C. operation. V. amp 5... óoa .65 

1'X -171 -Same characteristics as the lilA on tungsten filament, Si amp Vu. 604 -70 
tube therefore has twice l'\ -240 -Designed for ¡mi..'Ih re and reststaure osmium No. 605 JO 

Onormal life. With switch 11X -120 -Power amplifier used in last stage of audio frequency of battery set usine 

on acts as 171 or 112 dry cells . 606 .70 

O Power Tube -with UX -199 -Detector and amplifier tube. long prongs 607 .70 0 1'x-ii -Same characteristics as CX -199 only short prongs G.. fi08 .70 
switch off it is with c69 .70 

O 
l'X -11. -Power amplifier tube, 

for 
amp 

1 O Tube. 11X-112A-Power amplifier tube far low current consumption, Va amp 1110 JO 

O 
UX- 200A- Detector tube recommended for weak signals and good reception _,,. ell .70 
UY -221 -Screen grid, four-element. used as frequency amplifier and linear power 

detector in special clreults Va. 613 .70 

O 1TX -215 -Power amplifier tube used last audio stage -for low plate voltage Vo 613 .85 0 201A-Quadrode .- prong. for special circult No. 611 .85 

O 
200A-Special detector tube. a supersensitive detector Vo. 615 .85 _ = 0 201A- Speelal radio frequency. a supersensitive detector Vo, 616 .85 

0 _ 201A- Special audio frequency, a supersensitive detector No. 617 .85 2 Ampere Cha gee 0 171 -Special A.C. !4 amp. extra coated filament -good for electric sets No. fil% .85 Bulbs. $2.95 

O 
T -if 1201.\ High 5íu1, high emission 

fish 

No. 619 .85 
Swltrh tube. 201.8 or 112 or 171, double life No. 6311 .85 
226. 227, 171A- Adapter tithes. to convert battery sels loto A.C.. r No. 62_1 .85 0 I 'X230 -Detector-.Vnvl liter for use with dry cells or stora ̂ e battery. No. 633 

cil- Power Amplifier-for cils c storace batters' No. Vo. 636 1.10 
1-X-232 - Screen grid R.F. amplifier for do rells or storage batten No. 637 1.10 O 
l' \'- 2a5- e'ariabie Mu, screen grid heater. "Sig -volt r Vit. 638 1.50 
11Y- 217 -Pentode Power tobe. 2'h -volt filament No. 639 1.50 0 Ux. 210 -For lower amplifier. high voltage No. 622 1.60 0 CX.250 -Power amplifier used in last stage of audio frequent9 'CO. 623 1.60 0 201A -:ell Bakelite shield tube .n. 621 1.80 

six-222-Screen grid tube for D.C. operation. Radio frequency amplifier Vo. 63:5 1.60 0 Ó Teflon television tube Vn. 627 3.90 
Photo- electric cell -2 inches 'co. 627 3.90 

O RECTIFIER AND CHARGER BULBS O 
1266 mil. rectifying tube In n. ry el No. 628 2.15 0 2 amp. old and new type charger bulks (list 61.001, mur price No. 639 2.95 O 

Dpi 

5 and 6 amp. old type charger bulbo (list tß.001. pur trice Vn. 630 4.85 lQ 0 1X- 2.80 -1'sed as a fallwave rectifier tube for blab emission No. 631 .75 
VX- 2_81- Chararterlct Irs similar to the '80. but used as half -wave rectifier of high 

O 
emission 

use 
No, 632 1.60 Q 

5 -Peon 201A 
Freshman rectifying tot, wmrially designed for u sick Freshman Master "n" 

0 K Etiminat r + V brass hase. limited quantity No. 633 ,60 Sand 0 Amp Charger O 5.85 
Order M Our Catalog Number Preceding Price Bulbs. $4.85 

° RADIO TRADING CO., 25T West Broadway 0 
0 NEW YORK 0 
00000000000000000000000000000000000000000000 

A.C. Adapter Tubes to 
convert battery sets in- 
to A.C. Electric sets - 
furnished for 226, 227, 

171A. 5.85 

0 
0 
o 
o 
0 
0 

l'Icnar rnntign TELEVISION' NEWS trlun writing to gdrrrfiarrs 
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TELEVISION with a Converter! 

The Model PR -3FS Short -Wave Con- 
verter that is, in fact, an all -wave con- 
verter, as it enables also the reception 
of broadcast frequencies. The range is 

25 to 600 meters. so you are sure to 

cover the television band, too. 

The new Hammarlund Junior Midline 
Short -Wave Condenser, capacity .0002 
mfd. The rotor plates turn in a diam- 
eter of only 2 inches, while the total 
frame depth is only 15/ inches. So this 
is an extremely compact condenser, made 
by one of the foremost condenser manu- 
facturers in the world. It is our Model 
No. PR -H -20, made specially for US. 

RADIO WORLD, 
145 West 45th St., New York, N. Y. 

Enclosed please find: 
Ds 12.00 for two years' subscription (1P1 issues) for 

RADIO WOULD at the regular ate. Please send 

Coa 
premium all parts to build the Shur -Wave 

nverter. including filament transformer and 
51/2x7 -inch C biner, Intl not including tubes. 
This Is your Model PR -aFS. 

056.00 for one year's subscription (52 Issues) for 
RADIO WORLD. )'lease send the Short -Wave 
Coll Kit as a premium, your model PR-AK 

of three plug -in rolls and base re- 
ceptacle. 

03.00 for sly months' subscription 126 issues). 
Phase send the Ilammarlund Condenser, PR- II -20. 

Name 

Address 

City 'al. 
(Tel.) 

W1TH high -gain radio frequency amplifiers characterizing experimenters' broadcast 
receivers today, and audio amplification remarkably faithful, it is convenient, 
economical and easy to tune in television with a short -wave converter. In that 
way you use your entire broadcast receiver just as it is, and besides the television 

band. tune in other short waves. The range is 25 to 200 meters, when the broadcast set 
is worked at a high frequency, around 1.500 kc. 

The converter illustrated is model PR -3FS and has a filament transformer built in. 
There are only four external connections to make, and one of these is to a positive E 
voltage. 50 to 180 volts, taken from the receiver. If you have a screen grid set you may 
take this voltage from the screen of a radio frequency tube, by looping the bared end of 
the B plus lead and slipping the screen prong of the tube through the loop before reinsert- 
ing the tube in the set. 

The converter uses three 227 tubes and plug -in coils of the tube base type. There is 
an AC switch built in, but there is only one tuning dial (at right). The condenser is 
the new Hammarlund Junior Midline of .0002 mfd. capacity. 

This short -wave converter has proved highly satisfactory. developing great sensitivity 
and enabling the penetration of great distances. There is no body capacity, no squealing, 
no squawking and no tricky tuning. 

By all means provide yourself with the complete parts for this dandy converter, as 
specified by Herman Bernard. the designer. 

0 

THE newest condenser to come from the laboratories of the Hammarlund Manufac- 
turing Co. is the Jtenior Midline, made especially for us. and designed for highest 

grade short -wave performance. The capacity is .0002 mfd. and the Midline tuning 
characteristic prevails. Single hole panel mount. in a ?e -inch hole (with option of sub - 
panel mounting by built -in brackets) : end stop provision at both extremes: rigid plate 
assembly and the fine workmanship of Hammarlund mark this compact condenser. The 
overall depth of the frame is 158 inches. while the rotor plates turn in a diameter of 
only two inches. This condenser, our Model PR -H -20, is a superb product, in line with 
the modern vogue of compact parts. 

v 
PRECISION short -wave plug -in coils, three coils to a kit, not counting as a coil the 

movable tickler. Used with .0002 mfd. for tuning. this kit of coils affords coverage 
of from 15 to 160 meters. These coils are wound on 97% air dielectric and are pre- 
cision, de luxe products. A receptacle base, on which the adjustable tickler is mounted, is 
supplied with each coil kit. This kit is our Model No. PR -AK -1 and represents the 
pinnacle of short -wave plug -in coil achievement. 

0 

EXTRA -SPECIAL FREE OFFERS OF SUBSCRIPTION 
PREMIUMS! 

RADIO WORLD, now in its ninth year. is the first and only national radio weekly, 
and publishes the latest, up -to- the -second news of circuits, both of kit types and of 1931 
commercial receivers, as well as news of happenings in the broadcasting field. Lists of 
broadcast and short -wave stations. including television stations. are published regularly. 
You get your information weekly -which means quickly -and you get it accurately, so 
be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now 
premiums especially attractive to television experimenters, and ask you to make your choice 
from the parts offered on this page. When ordering, please use coupon. 

The regular subscription rates are: $6 for one year. 52 issues, one each week: $3 for 
6 months, (26 weeks) : $1.50 for three months, (1 3 weeks) : $1 for 8 weeks: 15c per 
single copy. 

Mean. mention TELEVISION NEWS reffen writing to advertisers 

/ 
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TELEVISION TECHNIQUE 
By HUGO GERNSBACK 

AS the television art advances and tends to become 
popularized, so the technique of television presenta- 
tion will advance as well. Radio people will appre- 

ciate this fact when they think back how broadcasting first 
started, and how crude the transmitting technique was. 

At the transmitter, somebody spoke into a poor -grade 
microphone which, like as not, often suddenly went out of 
commission. It took several years to discover that you 
should have two independent microphone transmitters, 
with two independent lines; so that, when one went out 
of commission, the station was not cut off the air. Then, 
at the radio transmitter itself, neither the high nor the 
low notes passed through; and the result at the listening 
end was consequently poor. 

Also, too, there were often long waits, whenever one 
program went off the air, before another came on. Broad- 
casters started with a single studio and, when an orches- 
tra went off the air, it took some time to get out of the 
studio, and there was an interval before the next per- 
former could go on the air. Of course, these things sound 
ludicrous now; but in those days, when each station had 
only a single studio, and there was no switching arrange- 
ment from one studio to a multiplicity of others, aò there 
is today, the problem did not appear so simple. 

When television finally gets running along the lines of 
broadcasting, we will have all the refinements that we find 
in audible radio today, plus a good many additional con- 
tributions which the television art demands. 

Just as we used to have a single microphone in the old 
days, so we now have a single transmitting scanning 
mechanism which, as like as not, in the midst of the pro- 
gram, becomes defective; and the image vanishes from 
the television receiver. In the future, of course, we shall 
have double and even triple scanning transmitting appa- 
ratus, which will overcome possible failure of one of them; 
and, secondly, this will also give us more intensity, a thing 
which -in television particularly -is highly desirable. 

The other day we were listening in and viewing a tele- 
vision performance from one of the local television sta- 
tions. After the singing team got through, we were 
greeted with an announcement that we should stand by 
for some five minutes, until the carbons were changed on 
the television transmitter! Of course, such crudities as 
this will not happen in the future. The "listening" and 
"seeing" audience will not stand for this in the future; 
while today, of course, they are glad to see anything. 

Then, as we have in present broadcasting, the so- called 
fade -in and fade -out (that is, where we first hear the 
music or voice in the background and then hear it come 
up to full volume) so we will have one screen image merge 
into another in television. We will have the "fade- out," 
as we have today in motion pictures. We will have super- 
imposed scenes, and even a multiplicity of scenes at the 
same time. 

We will have all sorts of novelties, once television gets 
under way; and some enterprising network will soon show 

us one ship in the Atlantic Ocean and one in the Pacific, 
both at the same time, side by side. Then, of course, we 
will have trick television, just as we have trick motion 
pictures today. It will be possible even to have two well - 
known actors appear on two different stages in different 
parts of the country; while, by television, the audience 
will see the two actors (actually separated by hundreds of 
miles) together on the television screen, going through 
their act as if they were actually side by side. Of course, 
it would not be possible, for instance, for them to shake 
hands; but they could go through a performance; speak 
their lines, and act the parts just as if they were together. 
This naturally would be accomplished by televising the 
two scenes independently, and bringing them together on 
one screen. 

Quite a good many tricks which are now being accom- 
plished in motion pictures can be adapted to television 
as well. We can have the usual close -up; we can have the 
heroine shedding glycerine tears, while the audience is 
none the wiser. 

We will have our thrillers (like, for instance, Harold 
Lloyd doing his "impossible" stunts on the face of a sky- 
scraper) because most of these effects can be easily en- 
acted in the studio, without the television audience seeing 
the technique, any more than the motion -picture audience 
knows the "inside" of the movie trickery. 

We will see pre -view "ticklers" of important motion 
pictures, giving us a few snatches here and there; simi- 
lar to what we see in motion picture houses now. The 
difference, however, is that the enterprising motion -pic- 
ture directors will have the scenes actually enacted for 
the benefit of the visionists right at the location, while 
the sets in Hollywood or elsewhere are still intact; since 
it will cost very little to have a television transmitter on 
location and take a few "shots" for the edification of the 
television "audience" who will wish to see the motion 
picture in its entirety later on, if the few televised 
snatches are sufficiently interesting. 

Then, of course, we shall have almost immediately the 
good old sponsored program. We will see Amos 'n' Andy 
in person; we will see the Cliquot Eskimos doing their 
stuff; we will see the Armstrong Quakers; the Empire 
Builders and many others. The television programs en- 
acted by the scenists at the television transmitter are go- 
ing to be vastly more expensive than the mere aural pro- 
grams are today. You can fake a train and a galloping 
horse to perfection by sound alone, at practically no cost, 
but, when television comes in in earnestness, you can't 
fake a horse, and you can't fake a collision between trains 
(except by transmitting motion pictures, which would 
probably be detected by the audience). 

It will be necessary, in other words, for the television 
broadcasting companies of the future to become practi- 
cally motion -picture producers on a vast scale, where 
everything that is thrown on the receiving screen will be 
backed up by the actual happening at the transmitter. 

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

THE NEXT ISSUE COMES OUT AUGUST 15TH 
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ANABRIA Produces 

M r. Sanabria, t h e 
youthful television in- 
ventor, is here seen 
holding the new Tay- 

lor neon arc tube. 

THE biggest television pictures 
ever to be reproduced flashes 
across a ten -foot screen in the 
laboratory of Ulysses A. Sana- 

bria, 24- year -old engineer. The radio 
pictures, beautifully clear, perfectly 
defined and possessing the illusion of 
depth, danced across the big screen 
like super- movies, while young Sana- 

By H. WINFIELD SECOR 

Giant television image is made possible, 
thanks to a new neon arc tube perfected 
by Dr. W. G. Taylor. The neon arc tube 
excited by a 250 watt amplifier output 
tube, yielded an image of surprising 

brilliancy. 

bria described mod- 
estly the achieve- 
ments which have 
made him one of 
the world's most 
important contrib- 
utors to television. 

"I couldn't get 
a light bright 
enough," Sanabria 
said. "And then 
my friend, W. G. 
Taylor, invented a 
revolutionary new 
lamp, utilizing a 
neon arc, which 
makes these bril- 
liant, large -size 
pictures possible." 

Taylor, himself barely 30, also was 
present at the demonstration in Sana- 
bria's tool -littered laboratory in an 
obscure west side Chicago machine 
shop. "The pictures have a slightly 
pinkish tinge," he said. "That's the 
fault of the lamp. I think I can build 
another which will project pictures 
of pure black and 
white." 

Largest Lens Disc 
Ever Built 

The lamp glows 
in a brass tube be- 
hind the largest lens 
disc in the world, 

Left: Sanabria projec- 
tion lamp and scanner 

used at transmitter. 

Right: The elaborate 
television control 
switchboard used in 
operating the new 
Sanabria transmitter. 
The amplifier stages, 
amplify the minute 
photo cell currents over 

2,000,000 times. 

perfected by Sanabria. The disc is a 
solid aluminum wheel with forty -five 
lenses sunk in it. An electric motor 
drives the disc at a speed of 120 miles 

.per hour on its outer edge, so that the 
whirling lenses distribute the light 
over the ten -foot square screen in 
front of the device. The light races so 
rapidly over the screen and its inten- 
sity varies so accurately that the hu- 
man eye sees actual motion pictures, 
instead of a zipping daub of light. The 
apparatus is much too ponderous and 
expensive for home use, but Mr. Sana- 
bria is now manufacturing similar 
equipment for an advertising concern 
which intends to use the giant tele- 
vision pictures to draw crowds to dis- 
play rooms in most of the big cities. 

Neon Arc Similar to Crater Tube 
The new neon arc tube used by Mr. 

Sanabria and which was developed by 
Dr. W. G. Taylor, is somewhat similar 
in principle to the neon crater tube, 
the development of which has been 
eagerly watched by television fans 
everywhere, for the very good reason 
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lObylO Ft. Imme 
that a new and powerful illuminant 
for lighting the television screen has 
been sorely needed. The original neon 
crater tube excited by an amplifier 
tube no larger than a '50 and possibly 
having 800 volts on the plate, has pro- 
duced a brilliant television image 
about two feet square. 

The tremendous difference between 
this size and one 10 ft. x 10 ft. square 
is made readily apparent, by a study 
of one of the accompanying illustra- 
tions, which shows Mr. Sanabria hold- 
ing a screen of the two foot size. The 
larger screen has twenty -five times the 
area in square feet, of that exposed to 
the eye by the smaller screen. Cer- 
tainly we could not hope to brightly 
illuminate a screen 10 ft. x 10 ft. with 
the ordinary television means so far 
known, except perhaps with a power- 

ful arc lamp and a 
Kerr cell, such as 
used by Alexander - 
son, in his 6 x 8 ft. 
screen demonstra- 
tions in a theatre 
about a year and a 
half ago. There- 
fore it was up to 
Dr. Taylor and his 
co- worker, Mr. San - 
abria, to devise an 
efficient and quick - 
acting or easily 
modulated source of 
illumination for the 
television reproduc- 
er; this has been 
evolved in the form 
of a neon arc. 
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Mr. Sanabria is here seen 
standing in front of his 
television transmitter - 
note the bank of photo- 
electric cells which pick 
up reflected light rays 
falling on his face when 

being scanned. 

This picture shows the 
relative size of the form- 
er largest television screen 
used in connection with 
a neon glow tube as 
compared with the latest 
screen. recently illumin- 
ated in a demonstration 
at Chicago by Messrs. 
Sanabria a n d Taylor, 
utilizing Mr. Taylor's 

neon arc tube. 

Diagram showing arrangement of the Sanabria tele- 
vision transmitter and receiver, the latter projecting 

an image ten feet by ten feet. 

NEON /MC TUBE 

How Neon Arc Tube Is Used 
The brilliant and highly concen- 

trated spot of light in the neon arc 
tube is created partly in virtue of the 
utilization of a heated cathode, so one 
report states. The same source of in- 
formation discloses the fact that a 
power tube as large as one -quarter 
kilowatt, was employed to excite the 
neon arc tube. 

The new neon arc tube is placed be- 
hind a large scanning disc fitted with 
a series of lenses arranged in a spiral, 
in a similar manner to those used in 
the Jenkins 2 ft. x 2 ft. image pro- 
jector, which utilizes a neon crater 
tube. (This is described elsewhere in 
this issue and is also shown on the 
front cover.) 

One of the accompanying photo- 
graphs shows the elaborate amplifying 

(Continued on page 231) 
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RECEPTION 
OOM W2XCR -the new.lenkiux television 

studio located at 055 Fifth -1 mane, 
New York City. When the direct 
pick up with the "flying spot" is 
not being used, mories are broadcast 
through the special arrangement 
shown at the left -hand side of the 
picture. A powerful incandescent 
luutp (1) throws the light on the 
movie film passing through the 
usual mechanism (2), the ,norie 
image being projected on to scan- 
ning disc (SI, and then onto photo- 
cell and amplifier (5). The ampli- 
fier is suspended on springs to ab- 
sorb ribrations. (4) is an cleetrio 
turn -table anti electric pick -up for 
playing records containing talki,9' 
voice and music. In the main studio 
one will note how the two photo- 
cell units are foruxrd on the subject 
being televised, while the micro- 

phone picks up the voice. 

LIGHTARC LT 

The Jenkins New York Studio 
Excellent reception has been reported by hundreds of "lookers -in" from the new 
Jenkins transmitting station, W2XCR. Accompanying voice and music are simul- 

taneously transmitted over the broadcast station WGBS. 

By D. E. REPLOGLE 
Vice -President of Jenkins Television Corp. 

Specially prepared for TELEVISION NEV. 

SHOWMANSHIP - the magic 
wand that converted the radio- 
telephone experiment into the 
mighty broadcasting institution 

of today -is being applied to the tele- 
vision situation. However, instead of 
being merely waved, it is actually be- 
ing prodded into the television art; 
thereby causing the latter to break 
into a brisk trot towards the early 
realization of a real television indus- 
try. 

The latest, and no doubt the most 
ambitious, introduction of showman- 
ship into the television situation takes 
the form of complete sight and sound 
studios at 655 Fifth Avenue, New 
York City, with television and sound 
broadcasters joining hands in provid- 
ing the necessary outlets. Located in 
the very heart of a great cultural cen- 
ter, the new television studios are as- 
sured of endless talent of all kinds, in 
addition to the handy film pick -ups 
that serve to plug the holes in the 
television program. 

Miss Dorothy Altman, pianist and singer, in the Jenkins television studio W2XCR, in 
New York City. 

11 

er 
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How the Subject Is Scanned 
The new studios of the Jenkins 

Television Corporation contain com- 
plete equipment for sight and sound 
broadcast pickups. The direct pick- 
up studio has the general atmosphere 
of the usual sound broadcasting 
studio, with the noticeable draperies 
for acoustic treatment, and with the 
necessary microphones. In addition, 
however, there is the flying -spot scan- 
ning system, comprising the beam 
projector and the photo -electric cell 
banks. The former is a powerful arc 
lamp in a large housing, provided with 
an enclosed scanning disc and with 
three lenses of different focal lengths; 

TELEVISION NEWS 

Frank Du Val! and 
Grace Jones being made 
man and wife by Dr. 
A. Edwin K e i g win 
(center), at station 
W2XCR -IVGBS in the 
first television cere- 
mony. The television 
"eye" broadcast the 
sight of the bride and 
groom while the radio 
voice channel broadcast 
the synchronized "/ 
do's" to thousands of 
visualists who Were 
thrilled by this marvel 

of modern science. 
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Photo at left shows 
Mortimer Stewart, tele- 
vision program director 
of W2XCR -WGBS 
Tnd Miss Patricia Bow- 
man, première ballerina 
of the Roxy ensemble, 
as she appeared before 
the "television eye" of 

station IV2XCR. 

Below we have diagra- 
matie view showing 
how the image and 
voice are transmitted 
from W2XCR, the 
voice circuit passing 
through the Hotel Lin- 
coln. WGBS (amplifier 
panel) then finding its 
way to the WGBS voice 
transmitter, located at 

Astoria, L. 1. City. 

by wire to the 5,000 -watt transmitter, 
located in the same building, for 
broadcasting. 

Meanwhile, the microphone placed 
close to the subject serves to pick up 
the sound accompaniment, which may 
be voice or music. Properly ampli- 
fied, the sound accompaniment is sent 
over a direct wire to the transmitter 
of Station WGBS at Astoria, Long 
Island. across the East River. 

How Movies Are Televised 
The film pickup studio contains 

equipment not unlike the conventional 
film projector. As a reel of film passes 
through the machine, it is scanned line 
by line with a powerful beam of light. 

the assembly being mounted on a 
swivel pedestal resembling the usual 
barber's chair base. The operator can 
readily aim the flying -spot beam at the 
subject and, by using the proper lens, 
cover the desired area for a close -up, 
half length or long shot, without 
changing the relative positions of 
either subject or scanner. The scan- 
ner operates on the standard system 
of 60 lines, 20 pictures per second. 

Light Reflected Onto Photo Cells 
The beam of light that sweeps the 

subject is reflected in greater or less 
degree by the subject. The reflected 
light actuates the banks of photoelec- 
tric cells, which translate the varying 
light values into corresponding electri- 
cal terms. Amplified millions of times, 
these latent pictorial values are sent 

TELEVISION 
RECEIVE 

MOTEL LINCOLN (N.YCITY) WGBS 
BROAOCAST VOICE STUDIO. 

AMPLIFIER 
ONLY 
USED 

6*y 
F14CR 

VOICE RECEIVER 

VOICE 
WAVE 254.1' 
METERS 

TO POWER 
SUPPLY 

ASTORIA 
E.. I. 

TO POWER 
SVPPLY 

I 
11 

1 

TELEPNONE4 
URCUIT 

655 FIFTN AVE.N.Y.CITY 

VOICE 
LINE TO 
ASTORIA 

S K. W. 
VISION 
TRANSMITTER! 

* Tr FLOOR 
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Above we have a view of the Jenkins 5 k.w. "television" transmitter unit, located at 
655 Fifth Avenue, New York City. The full 5.000 watts power has been in use for 

several weeks. 

The varying amount of light reaching 
the photoelectric cell is similarly 
translated into electrical terms, great- 
ly amplified and impressed on the out- 
going carrier wave. 

Adjoining the studios is the control 
room. Here the operators monitor 
both sight and sound channels, to ob- 
tain the necessary signal level at all 
times. The pictorial signals are 
checked by looking into a monitor tele- 
visor, which shows the pictures ex- 
actly as they are being sent to the 
transmitter; while a second monitor 
televisor indicates how they are being 
sent over the air. The sound signals 
are monitored by means of a loud 
speaker connected with the speech 
amplifier of the studio. 

Sound May Be Broadcast Many Ways 
The synchronized sound accompani- 

ment may take the form of actual 
3 LARGE 3 STAG! 

PHOTO- ELECTRIC AMPLIFIER' 
\CELLS f 

3 SMALL 
PHOTO- ELECTRIC 

CELLS 

PIVOT 

' BATTERY BOX 
(PEDESTAL) 
ON WHEELS 

One of the photo -cell transmitter units. 

July -August, 1931 

point. An entirely independent broad- 
cast transmitter may be employed to 
broadcast the descriptive accompani- 
ment, if so desired, so long as the 
speaker is looking in and following 
the pictorial action. 

The new studios are made possible 
by the collaboration of the Jenkins 
Television Corporation and the Gen- 
eral Broadcasting System. The Jen- 
kins organization has provided the 
television transmitter, W2XCR, lo- 
cated in the same building as the 
studios. The General Broadcasting 
System has provided time on its daily 
schedule for Station WGBS; so that 
sight and sound programs may be 
broadcast to the radio audience of 
metropolitan New York and a consid- 
erable section of surrounding terri- 
tory. The television equipment has 
been constructed by the De Forest 
Radio Company, which is associated 
with the Jenkins organization in the 
commercial development of the tele- 
vision art. 

Fashions By Television 
The first television fashion parade in 

the WGBS -W2XCR sound and image 
broadcasting studio was staged re- 
cently before the microphone and the 
electric "eye ". Six manikins from 

Here we have the control board of W2XCR, located two floors above the 5 
k.w. "power transmitter" shown above. The television image is also moni- 

tored at this board. 

speech or music for either direct pick- 
up or film pickup, or sound record- 
ings. It is interesting to note that, 
in the broadcasting of film, the sound 
accompaniment may be a verbal de- 
scription given by an announcer or 
lecturer actually looking in. The an- 
nouncer or lecturer may be at a re- 
mote point, if desired, looking in on 
the pictures being received from the 
station. Again, the television pickup 
may be a sporting event, fashion show 
or any other feature, with the descrip- 
tion broadcast from some remote 

Sak's Fifth Avenue store, paraded be- 
fore the sensitive apparatus which 
picks light rays and converts them 
into electrical impulses for broadcast- 
ing. 

Seventeen costumes were shown un- 
der the direction of H. L. Redman, of 
the store. As each manikin passed be- 
fore the electric eye, displaying a hat, 
a pair of gloves, a coat, stockings or 
shoes, purses, necklaces and earrings, 
a representative of the store described 
the apparel before the microphone. 
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TELEVISION 
Here and There 

Fannie Hurst Sees Hubby Via Television 
Fannie Hurst, well -known and celebrated woman novelist, is seen in 
the television booth in the A. T. Fd T. Co. building, New York 
City, getting what she confessed to be "the greatest thrill of an 

eventful life." She talked with her husband and saw him laugh, 
smile, and move his lips, although he was located at the Bell Labo- 
ratories, five miles away. Hubby was having the same thrilling 
experience at his end of the circuit. In each case the party at the 

receiving end appeared as if they were only nine feet away. 

173 

Television Enters the Movies 
One of the most interesting photoplays of the present season is "Just 
Imagine", featuring the famous comedian, El Brendel. Television is 

featured among many other scientific devices in "Just Imagine" and 
one of the television screens is shown on the wall toward the left of 
the picture with an image on it. Note the "artificial sunlight" 
window and the flash of light in front of the actor, which announces 
that someone is at the door. A fearful and wonderful "rocket 

plane" is also a feature of the photoplay. 

"Electric Eye" Gets Oculist's Test 
What is believed to be the first test of the "sight" of an electric eye 

is being made at the Westinghouse Research Laboratories at East 

Pittsburgh, Pa. The electric eye -which sees many different objects 

-is put in a queer reflecting egg- shaped box. A special electric light 
bulb is placed alongside. As day after day passes, various degrees of 
"fatigue" are recorded on a chart which resembles somewhat a 

patient's fever chart at a hospital. By means of this new instrument, 
invented by C. C. Hein. Jr., of the Westinghouse Laboratories, it is 

hoped to find out exactly how much more reliable the electric eye is 

than the human eye. 

Look Out Crooks! Televisor '11 Get You! 
Some time ago in Chicago, Police Commissioner John A. Alcock, 
tried out Television, in order to ascertain its merits toward broaden- 
ing the activities and usefulness of the Police Department. Our 
grandchildren will probably see the "cop on the corner" observing 
the face of a wanted criminal as reproduced on the dial of his pocket 
televisor. With the aid of television, the list of automobile thieves 

will be greatly reduced. 
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Von Ardenne Sends and Receives Motion Pictures By 

TELEVISION' BRAUN TUBE 
By DR. FRITZ NOACK (Berlin) 

Baron Von Ardenne's laboratory, with motion picture and Braun tube television trans- 
mitter apparatus set up. The film passes between the Braun tube and a photoelectric 

cell, followed by a multi -stage amplifier. 

he reports progress. The great ad- 
vantage of the Braun tube for tele- 
vision lies, as is well known, in the 
lack of mass or inertia in the scan- 
ning apparatus, as well as in the ab- 
sence of sound, control with very small 
power, and the easy transition from 
a system with one number of pictorial 
lines to another. 

The lack of inertia is produced by 
the fact that the scanning is accom- 
plished by means of a weightless 
cathode ray. The absence of sound 
might also play a special part, if pic- 
tures and sound are simultaneously 
sent and received. We are actually 
not so far removed from that; now 
that the experiments testing the pos- 
sibility of using ultra -short waves, 
undertaken in Berlin by the Telefun- 
ken and Lorenz Companies and the 
Reichspostzentralamt (German Post 
Office Department), have proved fav- 
orable, at least within a certain range 
of distances. The introduction of 
ultra- short -wave radio will probably 
take place soon. 

Advantage Over All Other Systems 
A very important advantage of the 

Braun tube over all other television 
systems lies in the extremely low 
power required for controlling the 
scanning ray. The power is made up 

Appearance of image reproduced on the end 
of Von Ardenne's cathode ray tube (un- 

retouched photo). 

ANFRED VON ARDENNE 
has recently attained extraor- 
dinary success justifying the 
assumption that the Braun 

tube may in fact be regarded as the 
television receiver of the future! At 
the transmitting end also M. Von 
Ardenne has recently been using the 
Braun tube for scanning, and here too 

Close -up of film movement mechanism placed between end of cathode ray tube (right) 
and photo -cell (left). 
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of the control potential to be given the 
tube and the slight capacitative cur- 
rent. This capacitative current is 
extraordinarily small, because the con- 
trol capacities amount to only a few 
micromicrofarads. 

The Braun tube also possesses the 
further advantage that one can con- 
veniently shift from one number of 
pictorial lines to another, and even 
from one size of picture to another. 
We shall afterwards see why this is 
possible. 

For a number of years people have 
been experimenting with the Braun 
tube as a television instrument, not 
only in Germany but elsewhere. One 
experimenter governs the light ray ac- 
cording to the familiar control prin- 
ciple in Braun tubes, by putting inside 
the tube small electrostatic condensers 
between which the cathode ray is 
allowed to pass and on which one ap- 
plies the control potential. 

To be sure, these condensers, whose 
fields are perpendicular to each other, 
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Remarkably clear image of a pair of scissors "projected" beyond the fluorescent screen end 
of the cathode ray tube. The image is thus enlarged -the key to "large pictures" from 

a "small tube ". 

Television receiver used in Von Ardenne's experiments with transmission and reception of 
"movies a la television ''. 

are used to make the cathode ray de- 
scribe pictorial lines. The pictorial 
lines' intensity must be obtained 
through special devices operating 
electrostatically. Inventors had to 
rack their brains to perfect a scheme 
for controlling the pictorial element's 
intensity so perfectly that the control 
of pictorial line would in no way be 
unfavorably influenced. 

Manfred Von Ardenne has succeeded 
in evolving a control process which 
circumvents these difficulties. For 
this purpose the main point is that the 
filament cathode is surrounded by a 
small cylinder, and a screen is placed 
before this cylinder. Thus Von Ar- 
denne succeeded in constructing a 
tube which, as lately demonstrated, 
allows an output of 20,000 pictorial 
elements a second to be achieved per- 
fectly. 

"Saw -Tooth" Line Control Current 
Necessary 

The pictorial line control has like- 
wise been essentially improved by Von 
Ardenne. He does not use the so- 
called "sine- curve" scanning, but in- 

stead a "saw- tooth" scanning move- 
ment. While with the former, the 
scanning ray describes on the fluores- 
cent screen a sort of helical (cork- 

screw) line, in such a way that the 
light ray produces a line both in going 
and in returning, with the saw -tooth 
scanning a line is described in but 
one direction. This is because the 
beam when returning is carried back 
extraordinarily fast; so fast that it is 
not recognizable by the human eye. 

The saw -tooth line is, technically, 
not so easy to produce as the sine 
curve; but, on the other hand, it has 
the advantage that it is uniformly 
bright over its entire length, while 
the sine curve naturally shows greater 
brightness at its turning points. Thus 
it is that pictures with sine -curve 
scanning are darker in the middle 
(which is just the point most intently 
regarded by the human eye), than 
they are at the edge. One can get 
around this disadvantage by screening 
down the pictorial surface. This, how- 
ever, decreases the size of the picture, 
and the total brightness of the picture 
is then naturally less, than when one 

One of the cathode ray television ,mu,te recewers, with tuning cabinets at right. 
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uses the sharply jagged saw -tooth line. 
The sine -curve scanning has the 
further disadvantage that, because of 
the scanning in two directions, split- 
ting of the picture occurs. This effect 
forces the user to be satisfied with 
low line- frequencies and low pictorial 
numbers. 

SINE WAVE 
SCANNING 

(NOT APPLICABLE 
TO TELEVISION ) 

§". 
SAW TOOTH 
SCANNING r 

CATHODE RAY 
PAINTING THE IMAGE. 

CATHODE RAY RETURNS 
PRACTICALLY SIMULTANEOUSLY 

(BACK RUN) UNRECOGNIZABLE 
TO THE HUMAN EYE. 

At top -the sine wave movement of ordi- 
nary cathode ray (not suitable for tele- 
vision) : below -the "saw -tooth' move- 
ment (exaggerated) now used for tele- 

vision scanning. 

Producing the "Saw- Tooth" Current 
The saw -tooth potentials are pro- 

duced by Von Ardenne in a familiar 
fashion; charging condensers by vir- 
tue of the saturation current of an 
electron tube, and discharging them 
through suitable glow tubes. As al- 
ready stated, the return period of the 

CATHODE RAY 
SCANNING 

PATHS 

RAY RETURN PATHS SO' 
QUICKLY TIMED, 

EVE NEVER. 
SEES 

THEM. 

RAY RETURN 
PATHS NOT ACTUALLY 
SEEN : RAY RETURNS 
VIA SCANNING PATH BUT AT 
TREMENDOUS SPEED, MAKING 
ITS RETURN INVISIBLE. 

END OF 
CATHODE 

RAY 
TUBE. 

-NOW CATHODE RAY TUBE SCANS 

HOW CATHODE I 

RAY SCANS A I - 
FACE, FOR I 

EXAMPLE. 
OF 

SCANNING 
PATHS GREATLY 
EXAGGERATED 

FOR CLARITY. 

y 
2 

3 

4 

5 

6 
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beam must be kept extremely low. Ac- 
cordingly, the glow -lamp must dis- 
charge the condenser as quickly as pos- 
sible. If the return of the beam is 
too slow, interfering lines of light will 
appear across the pictorial surface. 
Now, it is possible to combine the line 
and the pictorial potentials, that the 
return stroke would take place in a 
corner of the picture. It is more sat- 
isfactory, however, to make the return 
movement as rapid as possible, and 
simply cause the ray of light to run 
back over the pictorial surface itself. 

Von Ardenne has been able to make 
the return movement extraordinarily 
rapid at the transmitter (in which he 
likewise uses a Braun tube for scan- 
ning) by connecting a contact mechan- 
ically to the motion -picture apparatus, 
when sending film images. This con- 
tact mechanically discharges the saw - 
tooth condenser of the transmitter 
suddenly. In this way, he has suc- 
ceeded in keeping the return time so 
short that disturbances can no longer 
be observed. 

For producing pictures of any de- 
sired size, it is necessary to have 
ready several sets of glow- tubes, which 
show various ranges of potential be- 
tween the ignition voltage and the ex- 
tinguishing voltage (within the de- 
sired limits) and which, after being 
put in the saw -tooth receivers, furnish 
corresponding jagged wave -form po- 
tentials. Now it is to be remembered, 
with Von Ardenne's latest invention 
that there are available such saw - 
tooth oscillographs using Braun tubes 
for measuring purposes; the tubes for 
which were also developed by Von Ar- 
denne. Therefore all those having 
such measuring instru- 
ments at their disposal can 
use these directly for tele- 
vision reception. 

It is possible so to regu- 
late saw -tooth wave -form 
potentials that, even on 
large fluorescent screens, 
perfectly -illuminated rect- 
angles are formed. 

Left :- Simplified diagram show- 
ing action of Braun or cathode 
ray tube during process of scan- 
ning. Actually there is no space 
between scanning paths: they 
may even over -lap, and thus 

present a very perfect image. 

Right:- Diagram showing how 
the Braun tube is used for scan- 
ning "film" image at transmitter 
and reproducing it at the re- 

ceiver. 
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Rôle of Fluorescent Screen 
Very important, for the maximum 

attainable picture- and line- frequen- 
cies, is the fluorescent screen. It is 
not a matter of indifference whether 
the screen has a long or short period 
of afterglow. With screens having a 

SCANNING 
LIGHT BANDS 
NOT ACTUALLY 

vi SI BLE 

BRAUN 
TUBE 

FOR TRANSMITTING) 

LENS 

e 
TO AMPLIFIER 

HOTO- ELECTRIC 
CELL 

REFLECTED-, 
RAYS 

IOTO- ELECTRIC 
CELL 

TO AMPLIFIER 
How cathode ray tube cas be used for 

scanning subject at "transmitter ". 

suitable afterglow, one can go down 
to 5 to 8 pictures per second, without 
the flickering being unendurable. In 
this respect the Braun tube has an 
incontestable advantage over all other 
television systems. Yet it is to be con- 
sidered that the flickering is the more 
unpleasant, the brighter the picture 
becomes. For this reason, it is advis- 
able not to operate with too low pic- 
ture frequencies; in view of the great 
brightness of the pictures produced 
by the Braun tube. 

The same statement holds for the 
reproduction of quick movements; as, 
for example, the transmission of mov- 

(Continued on page 228) 
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ODDITIES 
110 in 

TELEVISION 

Byrd and Alexanderson Inspect Televisor 
ON a visit to the General Electric Research Laboratory in Schenec- 

tady recently. Rear Admiral Richard E. Byrd saw television and 
was himself televised for the first time. In the photograph he is be- 
ing shown the theatre television projector by Dr. E. F. W. Alex - 

anderson, who developed this machine which is capable of projecting 
a television picture on a screen seven feet square. The Alexanderson 
system of producing large television images involves the use of a 

Kerr cell and a powerful source of light such as that from an arc, the 
light being modulated by the television impulses from the trans- 
mitter by virtue of the Kerr cell, which reacts on the polarized beam. 

What Is It? View 10 Ft. Away 
YES. this is a television image of u pretty 
coarse pattern to be sure, and the Bell Lab- 

oratory Record informs us that this represents a 

synthetic television image, and made up of about 
1.100 elements. This may be compared to the 
present television image now being broadcast by 
N. B. C. and other stations with a 60 hole disc. 
Here the image measures 60 elements high by 72 
elements wide, or it is made up of a total of 
4.320 elements. This picture represents an image 
scanned by a disc containing 33 holes. 

Harvesting by Television 
THE scientific farmer of tomorrow may indeed 

run his business by television, as is the gentle- 
man shown in the accompanying picture. Where 
large farms. thousands of acres in area, are to he 

harvested or planted, the superintendent or owner 
will be able to obtain a clear idea of just what is 

going on, when television apparatus becomes a 
little more common than it is today. 
Courtesy of The Timken Roller Bearing Compas?!. 
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Above we see Mr. Cowan with his 
Atwater Kent receiver and the lens 
of the television receiver appearing 
at the rear of the cabinet. Photo at 
left shows rear of Mr. Cowan's con- 
verted A.K. receiver with short -wave 
adapter at D; scanner motor at B; 
shelf supporting scanner at C; also 

power supply at E. 

4 

-6- 

Photograph at right shows how set 
of books conceal television scanner 

when not in use. 

HOW ON A 
BROADCAST 

UST ELEVISION RECEIVER 

IN my location at Athens, Georgia, 
I have been successful in picking 
up television images front trans- 
mitting stations, the nearest one 

of which is located several hundred 
miles away. The accompanying photo- 
graphs show my Atwater Kent, Model 
60, standard broadcast receiver to 

By EDWARD L. COWAN 

The author describes the simple 
yet effective scheme he uses for 
receiving television images with 
his Atwater Kent broadcast re- 
ceiver, plus a short - wave 

adapter and a scanner. i AERIAL i TELE OR011DGIST ISIO 
.00001-MF .00025MF 

25T 24 

~4 WIRE CAGE 55 FT. LONG, 1 FT. DIAMETER. 

'24 '24 '27 

which I have added a short-wave 
super- adapter. 

To obtain good television images, as 
we all know, it is very desirable that a 
resistance -coupled amplifier be em- 
ployed in the audio end of the circuit 
and this I have arranged for. 

(Continued on page 231) 

FAN MOTOR 
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Diagram showing how Mr. Cowan fitted his Atwater Kent receiver with a short -wave super- adapter, in order to tune in the tele- 
vision wavelengths of approximately 150 meters, and also how he converted the second audio stage into a resistance- coupled type. 
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COLOR By DR. FRITZ NOACK 
(Berlin) 

179 

.99N TELEVISION 
Fig. 1 -Basic arrangement of the trans- 
mitter of the Ahronheim color "telekino" 
system with color filter. 1, arc light; 2. 
condenser; 3, colored film; 4, objective; 
5, motor; 6, scanning disk: 7. transmis- 
sion drive; 8, twelve -part color filter; 9. 

photo -cell. 

THE Ahronheim system of color 
television, which was men- 
tioned in the first issue of 
TELEVISION NEWS (page 52, 

March -April) is now published in 
greater detail, as a result of the in- 
ventor's having made patent arrange- 
ments which permit the release of in- 
formation. As previously explained, 
the Ahronheim system contemplates 
the use of several distinct colors of 

The Ahronheim system here described employs a color 
filter or analyzer, each color acting upon a different photo- 
cell; at the receiver the image is viewed through a syn- 
chronously driven color filter, placed between the scanning 

disc and the eye. 

its true color value; for instance, if a 
point of the image is dark red, a 
suitable filter will allow the light to 
pass; while the ray will penetrate 
through no other filter. In Fig. 1 

the method is shown, as it is applied 
at the transmitter to the transmission 
of colored film. 

We have at the left the usual light - 
source (1) which is sending a ray 
through the film (3) by means of the 

Fig. 2 -Basic arrangement of the receiver of the Ahronheim color "telekino" 
system with color filter. 1. glow lamp; 2. motor; 3, scanning disk; 4. trans- 

mission drive; 5, twelve -part color filter; 6. observation window; 7, observer. 

the spectrum (more than the red, 
blue and green of other color tele- 
vision systems) in order to give the 
image a more natural appearance. 

The fundamental principle is 
shown in the illustrations, which 
show the Ahronheim scheme applied 
to the transmission by television of 
colored film, such as used in a num- 
ber of motion -picture theatres. To 
transmit these by ordinary television 
methods would require an excessively 
high waveband; too high for radio 
broadcast limitations. In addition to 
this, the superposition of two or three 
differently-coored pictures does not 
give an absolutely natural appear- 
ance; and the fading which is insepa- 
rable from short waves is discrimina- 
tory as to different modula- 
tion frequencies, and would 
cause entire details to be 
lost. 

Transmission 
The idea which is applied here is 

that the color elements of such a 
picture are different, not in intensity 
but in the color (frequency) of the 
light. The apparatus therefore fil- 
ters the light, in order to determine 

lens system (2, 4) upon a revolving 
Nipkow disc (6). Connected directly 
to the shaft of the scanning disc by 
belting (7) or gearing is the color - 
filter disc (8) which is divided into 

Fig. 3 -Basic arrangement of the Ahron- 
heim color "telekino" system with prism 
transmitter. 1. arc light; 2, condenser: 3, 
colored film; 4. objective; 5. motor: 6, 

scanning disk; 7. transmission drive; 8, 
prism; 9, screen; 10, holder with photo 
cells; 11, distributor for making proper 

as many sections as there are colors 
to be reproduced. (The inventor has 
suggested twelve, as sufficient to re- 
produce all the hues of the chromatic 
spectrum.) This color disc must re- 
volve at a rate of speed sufficiently 
high to present a filter section of 
each color to every pictorial element. 
However, the photo -cell is excited 
only once for each pictorial element; 
because only one light ray can pene- 
trate the revolving filter for each 
point. Furthermore, the filters may 
be so regulated, as regards transpar- 
ency, that the cell receives an im- 
pulse of equal strength for each ele- 
ment, of whatever color. The im- 
pulses received by the cell are ampli- 
fied and transmitted in the method 
usual with all television processes. 

The Receiving System 
At the receivL.g end, the method 

of reproducing the image may be any 
of the standard systems; a Nipkow 
disc is again shown for simplicity. 
Again a color -filter disc is interposed, 
between the scanner and the eye 
which takes the place of the photo- 
electric cell (Fig. 2). If the filter 
disc is run in exact synchronism with 

(Continued on page 233) 
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connection of the individual photo cells 
with the amplifier; 1 2. contact pieces; 13. 
slip springs; 14, amplifier; 15, conduc- 
tion wires of photo cells to contacts (12) 

and to amplifier (14). 
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The GLOW -TUBE 
PROBLEM in the TELEVISOR 

By K. NENTWIG 

The author explains the nature and construction of the Neon glow lamp, as 
used in present -day television systems for reproducing the image. Several 
interesting output circuits, showing the best connection of a Neon tube, 

are shown and discussed by the author. 
Fig. 1 -Usual type 
of neon television re- 
ceiving tube. familiar 
to American experi- 
menters, containing a 

flat plate. 

SINCE, in most instructions for 
building a televisor, the glow- 
lamp used is treated briefly, 
such a short account is not suffi- 

cient to give a clear idea of the con- 
struction and the different ways of 
connecting it. Therefore I have tried, 
in the following article, to deal with 
this theme in rather more detail. 

Let us first consider the construc- 
tion of such a lamp. The first glow 
lamps appeared some twenty years 
ago; for about ten years they have 
been used for electric signs, as voltage 
indicators, etc. In those types used 
for advertising display, etc., there are 
inside a glass bulb two wire spirals, 
which are wound together but insu- 
lated from each other. 

This design, originated on the basis 
of experiments by Dr. F. Schröter and 
O. Schaller in the years 1916 -17, has 
lasted until today; Fig. 2 shows such 
a type. The glass bulb is evacuated 
of air and contains a quantity of neon 
gas. If we put a sufficient voltage 
across the two spirals, there forms be- 
tween them an orange -colored light, 
emanating from the spiral which has 
the negative potential. This spiral is 
therefore called the cathode, while the 
other is termed the anode. Hence it 
follows that only direct current can 
be used, if the glow is to form at only 
one electrode. If we also apply an 
alternating- current potential (which 
may be relatively weak), the intensity 
of the glow oscillates in synchronism 
with the latter. These oscillations 
occur practically without inertia; that 
is, instantaneously. The absence of 
inertia is so great that the glow -lamp 
is able to reproduce over 100,000 vol- 
tage oscillations per second as oscilla- 
tions in brightness. It is this lack of 
inertia which makes the glow -lamp 
suitable as the light -relay for tele- 
vision; since here it is a question of 
having the source of light follow in- 
stantly every fluctuation in potential. 

The special lamps used in the tele- 
visor have no spirals; but they em- 
ploy as cathode a thin metal plate 

(that is, its surface), and as anode a 
frame which goes around the surface 
of the cathode. Fig. 1 shows such a 
type. By the arrangement or con- 
struction of the electrodes the glow is 
spread evenly over the whole pictorial 
surface; which is, of course, absolute- 
ly necessary for the illumination of 
the image. 

Two Critical Voltages of Glow -Lamp 
Now we may make brief mention 

of the following peculiarity of such 
glow -lamps. In the case of these 

Fig. 2-German type of neon 
scanning tube, containing two wire 
spirals inside the bulb, the space 
between them becoming filled with 
a luminous glow. A lens in front 
of the tube gives the same optical 

effect as a flat plate. 

lamps with two electrodes the glow 
discharge forms at a voltage of about 
175, which is called the lighting volt- 
age. The potential may then be low- 
ered to 150 volts before the glow goes 
out; therefore this lower potential is 
called the extinguishing voltage. 

The fact that the glow does not go 
out at the same potential at which it 
forms (that is, the lighting and ex- 
tinguishing potentials do not coin- 
cide) is unfavorable, to this extent, 
that not a uniform, but a "jumpy" 
changing of brightness is possible. In 
order that both potential value may 
coincide, there has lately been brought 
out a glow lamp which has, besides the 
cathode and anode, a third electrode 

or "auxiliary -ion" electrode. In oper- 
ation, this is connected with the posi- 
tive pole of the voltage source through 
a resistance of about 0.1- megohm and 
effects a practical coincidence of the 
two potentials. Thereby a uniform 
changing of brightness is attained; 
which is, of course, important for the 
reproduction of images. 

The lamp must be so selected that 
the surface of the cathode is always 
somewhat larger than the size of the 
image. In the case of the standard 
size of the R. P. Z. (German National 
Postal Service), 30 x 40 mm., for ex- 
ample, one uses a lamp whose cathode 
surface is about 35 x 45 mm. (1.4 x 
1.8 inches). I should like to say 
something about the selection of the 
proper type. In fact, it is frequently 
advised, in constructional articles, to 
use ordinary spiral glow -lamps, which 
are then to be somewhat changed. But 
these lamps are only fairly suitable 
for rather small images. 

For larger sizes -even for the 
30 x 40 mm. image -these lamps are 
not particularly suitable, for the rea- 
sons given below. First, the illumin- 
ation of the pictorial field is not even; 
and, secondly, the brightness is also 
rather mediocre. These disadvantages 
must be taken into account, because 
of the inevitably weak lighting of the 
image received. This is due to the 
fact, that for every pictorial element, 
only about one thousandth of the total 
illumination of the glow lamp is avail- 
able. Therefore, in all my articles, I 
have stressed this point, to protect 
the amateur builder from needless 
vexation. Likewise these lamps have 
the added disadvantage of needing a 
higher lighting potential than the 
special lamps. The voltage must 
therefore be made higher. It is there- 

Fig. 3 -Shows direct coupling of neon 
tube to plate of last amplifier tube, plus 
A indicating B plus. (A meaning 

anode.) 
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Fig. 4 -Here the neon tube is coupled by 
means of a choke coil and condenser to 

the last amplifier stage. 

fore always well to use only special 
lamps, unless one is willing to put up 
with the disadvantages described here. 

Methods of Connecting Lamp to 
Receiver 

This should suffice for the construc- 
tion of the glow -lamps; therefore we 
will proceed to the consideration of 
the different possibilities in the way 
of circuit connections. We need, as 
was seen above, besides the oscilla- 
tions of voltage, which produce the 
image and are furnished by the ampli- 
fier, also a direct -current potential for 
the glow -lamp, so that it may operate 
at all. Only a glowing lamp can be 
modulated by voltage oscillations, 
which it then converts into light oscil- 
lations. Of the many existing possi- 
bilities, only the most important will 
be pointed out and briefly discussed. 
All other modes of connection repre- 
sent only variations of those described 
here. 

In principle, one can connect the 
glow -lamp exactly like the loud 
speaker. The simplest way is un- 
doubtedly that of Fig. 3. As we see, 
the glow -lamp is placed directly in 
the plate circuit of the last tube. At 
the same time, the cathode of the 
glow -lamp is connected with the plate 
of the power tube, and its anode with 
the positive pole of the plate -voltage 
supply. It is very easy to see, that 
by such a connection, the glow -lamp's 
potential is furnished by the plate - 
current supply of the set, the poten- 
tial of which must therefore be about 
200 volts. Even if this hook -up is the 
simplest, it also has various disad- 
vantages. 

The most important disadvantage is 
this, that the plate potential for the 
power tube cannot be regulated, apart 
from the potential requisite for the 

glow -lamp. Therefore the connection 
shown in Fig. 6 is better. In this 
hook -up, the glow lamp is coupled to 
the power tube through the two block- 
ing condensers and the choke. Then 
there must certainly be a special 
source of current for the glow lamp, 
which will be spoken of below. 

As to the choke or condensers to be 
used, the following may be said. We 
may use any output choke; as they 
are frequently used also for the loud 
speaker connection. The same ser- 
vice is rendered by any good filter 
choke, in which case it must be, above 
all, of large current capacity ; since 
otherwise saturation will cause distor- 
tion, to which the glow lamp is very 
sensitive. The condensers are from 
2 to 4 microfarads. The variable re- 
sistor shown in Fig. 6 is to have a 
maximum of about 10,000 ohms and 
must stand a load of about 2 watts 
without much heating. With most 
lamps, a potential of about 180 volts 
is ample. 

Still another method is shown in 
Fig. 5, in which the connecting is 

Fig. 5 -Neon tube coupltd inductively. 
through a transformer, to last amplifier 

stage. 

done through an output transformer. 
In this hook -up, the voltage of the 
glow lamp is fed, not through a regu- 
lar resistor, but through a filter choke. 
The rule given above holds for the 
dimensions of the choke, as well as the 
transformer. This means as large an 
iron core as possible; so that there 
may be no saturation by the current 
passing through the glow -lamp. 

Current- Supply Problems 
Now, a few words about the sources 

of potential for the glow -lamp oper- 
ating current: In Figs. 5 and 6 a 
special source of potential is used to 
produce the current. It can be taken 
from either a storage plate battery 
or a power pack. Because of the 
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higher cost of operation, dry-cell bat- 
teries are out of the question. As 
mentioned above, a potential of about 
180 volts is sufficient for many special 
lamps. If this is taken from a socket 
power unit, care must be taken that 
the direct current obtained is as free 
as possible from modulating alternat- 
ing (or ripple) current. If this is 
not the case, then there will be almost 
always in the pictorial field dark lines 
which are due only to this alternating 
current and do not belong to the pic- 
ture itself. With a "B" storage bat- 
tery or a filter unit to supply plate 
potential for the receiver, it can at 
the same time be used for producing 
the glow -lamp current. The necessary 
hook -up is shown in Fig. 4. The ele- 
ments shown in this diagram (choke, 
blocking condenser, and variable re- 
sistor) have the same values as in 
Fig. 6; so there is no need of going 
into details. 

In conclusion, let us consider the 
regulation of the operating current. 
To adjust for the right amount of 
current, one proceeds as follows: 
Start the entire apparatus during a 
television broadcast, and give the 
glow -lamp the potential indicated by 
the manufacturer. Now, if black 
spots (not belonging to the picture 
transmitted) whi..k through the pic- 
torial field during reception, the glow- 
lamp potential is too low and the glow - 
light is being extinguished occasion- 
ally by too high an alternating cur- 
rent potential provided by the ampli- 
fier. Matters are remedied either by 
raising the potential applied to the 
lamp or reducing the output of the 
amplifier. 

But, if the potential applied to the 
glow lamp is too great, then, to be 
sure, the picture appears with all the 
image values, but it is, as they say in 
photography, too dull. Lessening the 
operating potential is the right thing 
here.-Das Funkmagazin. 

+A 

Fig. 6 -Here the neon tube is coupled 
through condensers and a choke coil to the 

output stage of television amplifier. 

`,' G 
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Photo courtesy Argen Laboratories. Inc. 

Experimental cathode ray tube suitable for television experiments 
described by the author. 

MOST of those interested in thé 
present -day advances in tele- 
vision have heard of the work 
of Zworykin at Pittsburgh 

and of Farnsworth on the West coast. 
These gentlemen have dropped the 
clumsy mechanical devices employed 

July- August, 1931 

How You CAN 
Experiment 

With the 

Cathode Ray 
Scanner 

By C. H. W. NASON 

Details of control circuits for cathode 
ray scanners. 

sary apparatus for transmitting test 
images of any kind and must rely 
upon the signals available from the 
television transmitters now on the air -all of which are now translations of 
a disc- scanned scene. 

The writer intends in this paper to 
describe a system for the employment 
of the "Braun" or cathode -ray oscil- 
lograph tube of ordinary type in the 
reception of disc -scanned scenes; so 
that the amateur and the minor ex- 
perimenter may have the opportunity 

by other investigators and have turned 
their attention to the cathode -ray or 
inertialess electron beam for the an- 
swer to the problem. Whether or not 
the answer truly lies in that direction, 
the writer cannot satisfactorily an- 
swer; but he can say that the courage 
of these gentlemen in so departing 
from the beaten track is admirable. 
The Farnsworth system has been de- 
scribed in elementary detail in numer- 
ous journals and should be familiar 
enough to the serious investigator to 
require little repetition here; the same 
holds true for the Zworykin system. 
Unfortunately those desiring to ex- 
periment with the cathode ray as a 
means of transmitting and receiving 
television images are limited, for the 
most part, as the financial means and 
the tubes necessary for the transmis- 
sion of images in this manner are out- 
side their monetary abilities. 

For that matter, but few experi- 
menters are able to afford the neces- 

Volt -time curve. above at left, shows 
"saw- tooth" wave form required of 
oscillator that develops control cur- 

rent for cathode ray scanner. 

Left: Neon tube oscillator circuit; the 
neon tube is shunted with a condenser 

and connected to a D.C. supply. 

Right: Hook -up of ex- 
perimental cathode ray 
scanner to oscillators 
supplying "saw- tooth" 
oscillators of 1.200 and 
20 cycles periodicity. 
The saw -tooth oscil- 
lator currents move the 
cathode ray up and 

down and sidewise. 

o f working wit h 
the most advanced 
equipment. 

The tube shown 
in the first figure 
is of German origin 
and well suited to 
this purpose. The 
parts of the tube 

are easily identified in the illustration, 
and their operation will be taken up 
in the next paragraph. The price of 
this tube compares favorably with 
that of a scanning disc and synchron- 
ous motor. 

What the Tube Consists of 
The cathode -ray oscillograph com- 

prises an electron -emitting source; a 
means of accelerating the electron 
stream and concentrating it into a 
uniform beam; and a fluorescent 
screen or target, which gives a visible 
indication of the motion of the beam. 
This series of elements is encased in 
a tube or envelope, either highly -evac- 
uated or filled with gas at a low pres- 
sure. The beam of electrons may be 
moved about the screen under the in- 
fluence of an electromagnetic or elec- 
trostatic field; and two sets of plates 
are provided for this purpose in our 
tube. These plates are so arranged 
that they permit motion of the beam 
in two directions, at right angles to 
each other. A sinusoidal ("sine - 
wave") potential applied to the plates 
will cause the beam to traverse the 
field of view in an oscillatory fashion 

(Continued on page 226) 

1200 CYCLE SAWTOOTH GENERATOR 

20 CYCLE SAWTOOTH GENERATOR 
r 

/10,000 OHMS 

i 

TELEVISION 
SIGNAL 

4v.p.C, 

www.americanradiohistory.com

www.americanradiohistory.com


July- August, 1931 TELEVISION NEWS 1S3 

Fig. 1 -Here we have a diagramma is view of the Cathode Ray 
tube, sometimes called a Braun tube, as used for television. 

TELEVISION reception today is 
obtained principally by means 
of the Nipkow spirally perfor- 
ated disc and the Weiller mir- 

ror- wheel. In both cases the forma- 
tion of the picture is accomplished 
only by fairly large and complicated 
revolving mechanisms. Therefore, 
science is greatly interested in the 
use of the extremely simple Braun 
cathode tube for television. (For the 
optical process of forming the picture 
with this is accomplished, not by large 
movable apparatus, but by the move- 
ment of tiny inertia -less electrons.) 
The cathode -ray tube has already un- 
dergone extensive development for 
television and Von Ardenne, as well 
as Zworykin and others have ob- 
tained images with it. 

This tube is shown in the diagram 
Fig. 1. In a somewhat trumpet - 
shaped tube there is (at the left) the 
real Braun tube R, whose cathode K 
is heated in the usual manner, to en- 
sure from the start a steady flow of 
negative electrons. The anode A at 
the right end of R is shaped like a 
section of pipe. If one gives both 
electrodes an accelerating voltage of 

1 

4 

Fig. 3- Diagrams used by the author in 
explaining the action of the Cathode Ray. 

from 300 to 400, the cathode sends 
out a powerful thin pencil of rays, as 
indicated by the horizontal central 
line in the diagram. Then the radia- 
tion strikes a luminous screen L, vis- 
ible at the extreme right, in which 
cupriferous zinc sulphide is brought 
to luminescence. In the given case, 
the eye sees, in an otherwise dark 
room, a more or less luminous spot 
in the middle of the rectangle form- 

HOW 
THE CATHODE 

TUBE 
SCANS in TELEVISION 

By 

Many students of the subject 
often wonder just how the 
Cathode Ray scans the image 
and Mr. Bourquin explains this 
action very clearly in the accom- 

panying article. 

ing the surface to be illuminated for 
producing the picture. 

Between the anode A and the screen 
L, are the two plates of a condenser 
Kl, which can be charged from the 
outside, and between which the above - 
mentioned cathode ray passes. If 
this condenser is charged to one polar- 
ity the ray is diverged, for example, 
upward; if the charge is of the re- 
verse kind, the divergence is down- 
ward. Charging and discharging can 
be attended to by a local alternating - 
current machine; if a relatively high 
number of alterations per second oc- 
cur, then the dot of light is rapidly 
moved up and down within the limits 
of the rectangle on L. Now, in the 
tube, there is also another condenser 
(which was not sketched, lest the clar- 
ity be affected). Its axis lies in a 
horizontal plan.: and therefore passes 
perpendicularly through the plane of 
the paper. The axes of the two con- 
densers intersect at point P. This 
second condenser is operated by a sec- 
ond generator; if the alternation is 
slow, the dot of light moves slowly 
back and forth on the screen -i.e., in 
a horizontal direction. 

Fig. 2 shows roughly how the lu- 
minous dot moves in its assigned rec- 
tangle under the simultaneous effect 
of the two condensers. At a certain 
time point 1 is illuminated, and the 
first condenser will try to direct the 
dot from 1 to 2, while the second 
condenser tries to move it to the right 
by the distance 2 -3; consequently the 
luminous dot takes the route 1 -3 and 
it is quite evident that a zigzag mo- 
tion results. It is also plain that the 
picture is illuminated alternately from 
left to right (from front to back, in 
Fig. 1) and from right to left. The 
illumination will be the more thor- 
ough, the shorter the distance 2 -3 is 
in relation to 1 -2. 

HANS BOURQUIN 

In these processes, however, the 
surface would everywhere appear of 
uniform brightness. If a picture is 
to become visible, the pictorial ele- 
ments must differ in brightness; this 
is to be effected by the arriving tele- 
vision waves. For this purpose there 
is connected in the Braun tube, be- 
tween the anode and cathode, a grid 
on which the electric waves so fall 
that the number of electrons reaching 
the screen decreases or increases 
again; at the same time there occurs 
an undesirable phenomenon, which is 
shown in Fig. 3. 

Somebody throws a stone, from 
point 1, at a wall in the direction of 
point 2. Then the stone will not strike 

1 

Fig. 2 -Shows typical path followed by 
Cathode Ray in scanning an image. 

at 2 but about at 3; because during 
the time of its travel it is subject to 
the pull of gravity. If one lessens the 
initial velocity in a second attempt, 
then the stone lands at. the point 4 
for example. The deviation from 
path 1 -2 is greater, the lower the ve- 
locity of projection. Now, if the 
number of effective electrons in the 
tube is reduced by passing through 
the grid, then their velocity also be- 
comes less; and the divergence in- 
creases. The result is that the path 
of the dot of light varies more or less 
from what it should have been, ac- 
cording to Fig. 2; and this leads to a 
slight distortion of the picture. 

(Continued on page 230) 
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The diagram above shows a circuit employing two new vacuum tubes, the variable -Mu type '51 tubes and the new Pentodes (PZ). 
This television receiver will provide an output sufficient for all ordinary requirements. 

Two NEW TUBES For the Television 
RECEIVER 

THROUGH the courtesy of the 
manufacturer, the writer has 
recently had the rare privilege 
of trying out two new tubes 

for television. These tubes -the last 
word in broadcast equipment -are so 
ideally suited to the problem of tele- 
vision reception, that they seem al- 
most as though designed with this 
specific purpose in mind. They are the 
new '51 variable -mu tetrode and the 
PZ pentode output tube. 

Elimination of Cross- Modulation 
The value of the first is found in 

its freedom from the effects of cross- 
talk, which has been the bugaboo of 
television reception. In most television 
receivers the band has been filled, not 
with television signals, but with the 
harmonics of broadcast transmitters. 
Poor design has laid these receivers 
open to cross -modulation in the grid 
circuit of the first tube, due to strong 
local broadcast transmitters. This in- 
terference is caused by the funda- 
mental wave of the broadcaster, and 
not by a strong harmonic component 
from the station. The harmonic com- 
ponent has been manufactured to or- 
der in the plate circuit of the first 
tube. 

The use of the '51 tube entirely re- 
moves this difficulty, and leaves us 
with the circuit- design problems 
limited to those considerations affect- 
ing the width of the received band. 

The author describes a new 
television receiver circuit in 
which he tested the Variable - 
Mu '51 and the new PZ Pentode 
tubes with gratifying results. A 
very strong output current is 

obtained. 

Grid Circuit Detection Improved 
New data on grid- circuit detection, 

recently made public, have shown us 
where the faults lay in our original 
detectors, and have pointed the way 
to improved frequency- response in 
this end of the channel. Grid -leak 
detectors, properly proportioned, have 
been devised and are far superior to 
the plate- circuit or "bias" detectors, 
heretofore considered the last word in 
design. Utilizing the screen -grid tube 
as a grid -circuit detector, we are able 
to remove the last traces of distortion 
which proved so troublesome at the 
early stages of the game. 

Grid- circuit detection introduces a 
phase reversal, in the detector stage, 
which demands the use of an odd num- 
ber of A.F. stages following, if a 
positive image is to result. Hereto- 
fore this called for the use of three 
A.F. stages following the detector, and 
three stages of transformer coupling 
are troublesome enough to get going - 
let alone three stages of resistance 

coupling, where a frequency -response 
flat over the entire range, from 15 
cycles to 40,000 cycles, is demanded. 

Enter the Pentode 
Utilizing the screen -grid tube as a 

high -level detector, we are able to ob- 
tain the required number of subse- 
quent phase reversals through the use 
in a single A.F. stage of a pentode 
tube, which requires much less input 
to its grid for the same power output 
obtained before with a three -electrode 
tube. Not only is the pentode superior 
in its theoretical considerations, but 
it seems more easily fitted into the 
television picture than the three -elec- 
trode tube, so far as the use of the 
neon tube as a load is concerned. 

The receiver shown in the schematic 
circuit is devised for extreme simpli- 
fication of the operating problem. It 
is the designer's intent to do away 
with all tricky control gadgets, and 
evolve a receiver as simple in opera- 
tion as the usual broadcast set. A 
glance will indicate that the volume 
control and a single tuning control are 
the only adjustments permitted. As a 
third adjustment, a method of vary- 
ing the initial brilliancy of the neon 
tube might have been provided; but 
this was thought unnecessary, inas- 
much as the preliminary adjustment 
of the current through the neon tube 
to approximately 20 milliamperes (by 

(Continued on page 234) 
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A 

TELEVISION 
PROJECTOR 

for 
Screen Pictures 

The crater lamp television projector here de- 
scribed is the one shown on our front cover. 
With this remarkable, yet simple, machine a 
picture as large as two feet square can be pro- 
jected, with no greater signal output than that 
obtained with two '50 amplifier tubes in the last 

stage of the receiving set. 

FOLLOWING rapidly in the foot - 
steps of the motion -picture art, 
the television technique is ready 

to step out of the peephole stage. The 

1 &ï 

the extremely small source of light 
with proper relation to the lenses of 
the scanning disc. The lenses serve to 
project individual spots of light on a 

lens disc is driven by a large synchro- 
nous motor, which keeps in step with 
the television transmitter when both 
are employed on a common A.C. sys- 
tem. The entire assembly is mounted 

The Jenkins "crater tube" tele- 
vision projector, suitable for 
home and small auditorium use. 

A picture as large as two feet 
square can be obtained with 

RATER LAMP this simple mechanism, which 
comprises a neon "crater tube." 
which yields a small point of 
light of great intensity, the 
modulations of which are passel 
through lenses in the revolving 
scanning disc, on to the screen. 

i000 

latest developments make possible the 
projecting of a television picture on a 
screen for the entertainment of a 
small theatre audience, compared with 
the one to six persons who heretofore 
might be served by the usual televisor 
for home use. 

The projector -type televisor develop- 
ed by the DeForest Radio Company's 
engineering staff, in collaboration 
with the Jenkins Television Corpora- 
tion (both of Passaic, N. J.) com- 
prises a special form of neon "crater" 
lamp, in combination with a lens 
scanning disc. The lamp is arranged 
for ready adjustment in order to focus 

Sectional view of water -cooled 
neon crater tube. 

Diagram of connections show- 
ing how neon crater tube is 
hooked up with 1,000 volt 
D.C. plate supply and '50 
amplifier output tube. (Two 
'50 tubes are generally used, 
connected in parallel as below.) 

H000 

1 v MOTOR 
134." 

ABOUT 350 V. 

LENS 

INTENSE 
POINT OF LIGHT 
IN NEON CRATER. 

TUBE. 

- LENSES IN SPIRAL 
AROUND SCANNING 

DISC. 

screen, one following another; form- 
ing the horizontal lines with which the 
incoming pictures are woven. The 

CATHODE 

ANODE 

\ WATER OUTLET 
WATER INLET 

on an adjustable tripod, carried on 
rubber tired wheels. 

It is possible with this television 
projector to project pictures measur- 
ing two feet square. The pictures are 
most pleasing; since the lens scanning 
disc provides sufficient diffusion to 
"fade" adjacent lines into each other, 
thereby getting away from the angu- 
lar effects of the usual scanning sys- 
tem. Ample illumination is provided, 
for good pictures in a darkened room. 
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WHAT PRICE IMAGE QUALI'fY? 
By D. K. GANNETT 

American Telephone and Telegraph Cnutpany 

No matter how perfect the television transmitter and receiver may be, we must be able, 
technically and legally, to transmit the desired frequency of picture impulses over the 
circuit. Some of the present limitations, so far as quality of the image is concerned, as 
occasioned by having to limit the frequency within certain hands, are here forcibly pre- 

sented by photographic evidence. 

IN THE processes usually employed 
in telephotography, the picture 
may be considered to be divided 
into a large number of small, 

equal -sized elements like a mosaic. 
Unlike the human eye, which sees the 

Fig. 1- Pictures transmitted over the 
commercial telephotograph system, 
containing 250.000 elements. Com- 

pare with image at right. 

whole picture at once, the electrical 
eye of the transmitting machine is fo- 
cussed on only one element at a time; 
passing rapidly along row after row 
of elements until the whole picture has 
been scanned. As each element is 
viewed in turn, an electrical signal is 
sent out whose strength corresponds 
to the average shade of that element. 
Upon reception of the signals, the re- 
ceiving apparatus recreates the picture 
elements one at a time, painting each 
dark or light as directed by the elec- 
tric signals, and arranges them in the 
proper order to form a picture similar 
to that viewed by the transmitter. 

It is apparent that, in such a system, 
picture details smaller or closer to- 
gether than the size of one picture 
element cannot be properly trans- 
mitted. The finest details which may 
be sent are such as would make alter- 
nate picture elements dark and light. 
The electric signals which would be 
sent out as these elements are trans- 
mitted would be alternately strong and 
weak, a cycle being sent for each two 
elements. The frequency of this cur- 

rent would therefore be the number 
of picture elements being sent per sec- 
ond, divided by two. Where the detail 
is coarser, the frequency would be 
lower. 

It is necessary, therefore, to be able 
to transmit from the sending to the 
receiving apparatus all frequencies up 
to that corresponding to the finest de- 
tail-a frequency equal to the number 

Fig. 2- Television images as they would 
appear if transmitted by usual methods 

over an ordinary broadcast band. 

Fig. 3 -With two ordinary broadcast 
channels. 1.250 elements could be trans- 
mitted. The gain over Fig. 2 is obvious. 
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of picture elements per second divided 
by two. If the wire line or the radio 
channel over which the currents are 
sent cannot transmit as high a fre- 
quency as this, the received picture 
will appear coarser, just as though the 
picture had been divided into larger 
elements in the first place. No matter 
how nearly perfect the sending and 
receiving apparatus, therefore, no bet- 
ter picture can be received than that 
permitted by the frequency -band 
which can be sent from the sending to 
the receiving point. 

This is true equally of telephoto- 
graphy and of television. The princi- 
pal difference between the two is in 
the speed of transmission. In tele- 
photography, several minutes may be 
taken to transmit a picture, but in tele- 

TELEVISION NEWS 

vision, as in moving -picture projec- 
tion, it is necessary to present to the 
observer about 16 complete pictures 
per second, in order to give the illu- 
sion of motion. This means that each 
picture can contain only the detail 
which can be transmitted in 1/16 of a 
second. 

Suppose, for example, that an ordi- 
nary 10 -kc. radio broadcast channel is 
to be used for television purposes. 
With the usual broadcasting methods, 
the total channel width is divided be- 
tween two sidebands which are trans- 
mitted from the radio transmitter; so 
that the highest frequency which 
would be transmitted to the television 
receiving apparatus from the radio 
receiving set is determined by the 
width of one sideband, which is 5,000 

Fig. 4 -By using ten (present limit) 
ordinary B.C. channels. and transmit- 
ting 6.250 elements, the image looks 

like this. 

Fig. 5 -B4 emplo:,in.J tUrntlt uf.Ìu r:Jt'y 
broadcast channels greater detail is gained 

as indicated in the group above. 

187 

cycles. Since each cycle represents 
two picture elements, the number of 
picture elements which could be re- 
ceived is 10,000 in a second, or 625 
in 1,16 of a second. No matter how 
good the television apparatus, there- 
fore, no better quality picture could 
be obtained than one containing 625 
elements, or about 22 by 28 elements. 

Television pictures of about this 
quality are illustrated in the pictures 
in Fig. 2, showing a portrait, a single 
figure and a group of figures as they 
would appear when sent over an ordi- 
nary radio broadcast channel. These 
may be compared with the photo- 
graphs of Fig. 1, which show how 
the portrait and the group in the prize- 
fight ring appear when divided into 
250,000 elements instead of only some 
625. To broadcast such pictures as 
television images would require a fre- 
quency -band 4,000,000 cycles wide - 
equivalent to 400 ordinary broadcast 
channels. It will be seen that the pic- 
tures in Fig. 2 are so lacking in detail 
that they are no more than barely 
recognizable. 

Figs. 3, 4, and 5 show the same pic- 
tures as they appear when divided into 
greater numbers of elements than Fig. 
2, to have more detail. The pictures 
in Fig. 3 have 1,250 elements each and 
would require 20,000 cycles or two 
broadcast channels with ordinary 
broadcast methods. By special meth- 
ods of broadcasting, whereby only one 
of the sidebands is transmitted from 
the radio transmitter, the necessary 
frequency band could be cut in half; 
so that Fig. 3 could be sent over a 
single broadcast channel. Figs. 4 and 
5 have 6,250 and 12,500 elements, and 
would require 10 and 20 broadcast 
channels, respectively, when ordinary 
broadcast methods are employed. By 
using the special single sideband 
method of broadcasting, the same re- 
sults could be obtained over a channel 
equal to five broadcast channels in the 
case of Fig. 4 and 10 broadcast chan- 
nels in the case of Fig. 5. 

These pictures may be compared 
with the images transmitted by the 
television apparatus demonstrated 

(Continued on page 225) 
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Compare this picture with Fig. 5. The 
image above is composed of 250,000 
elements, like Fig. I. requiring 400 

10 -K.C. channels. 
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How To Build a 

TELEVISION SCANNER 
with "Constant Speed" Brake 

By BRUNO WIENECKE 
Member of the Berlin Radio Club 

A description of the image receiver awarded the first 
prize in German television construction competition. 

A view of Mr. Wienecké s prize - winning television scanner, with the tuner 
cabinet at extreme left. 

In accordance with our intention to 
inform our readers, with as much de- 
tail as possible, about the prize -win- 
ning sets in the last construction com- 
petition of the Reichs-Rundfunk-Ge- 
sellschaf t (National Radio Society of 
Germany), we are giving herewith the 
instructions for building this tele- 
vision set. We believe that, even with 
a fair expenditure of precise machine 
and hand work, approximately equal 
results to those obtained with the 
original, may be attained. 

THE following specifications for 
the mechanical part of a tele- 
vision receiver are intended for 
those amateurs who are accus- 

tomed to work for the result intended 
with endurance and steadfastness and 
to attain it. Although the construc- 
tion of the set is not unduly difficult 
(particularly if the directions are 
quite exactly followed) yet it is very 
desirable for the amateur in mechani- 
cal tasks to possess manual dexterity. 
Matters are specially simplified by the 
presence of a lathe; since without it 
exact work might not be possible. Of 
course one can also have the lathe- 

4ü 

r~-zl--, 

turned parts made by a local machin- 
ist. I should like to give an urgent 
warning against careless work; since 
it is then impossible to get a smooth- 
ly- running set which will furnish good 
pictures. The set described here may 
seem at first very complicated; it is, 
however, the result of many experi- 
ments, in which it appeared that with 
more primitive devices it was not pos- 
sible to get the result attained with 
this model. 

The principle of the set is the use 
of a Nipkow scanning disc, which is 
brought by a motor to approximately 
the right number of revolutions 
(1,200 per minute), and is regulated 

by an electromagnetically -actuated 
brake during observation; this being 
done continuously to produce a steady 
picture. 

HOLE l'44-Dis 
5M61ETRICAL 

BEfw BALL 
RINA. RACE 

,E 
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Figs. 1 and 2- Details for cutting out and assemb ling scanning disc support pedestals. 
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Fig. 3- Dimensions of 
the Wienecke scanning 
disc converted from 30 
holes (German) to 60 
holes (American -60 
by 72 elements, latest 

standard ratio). 

1 

SHAFT 
3/8' DIA. 

ALUMINUM 
.008" THICK. 

ALUMINUM 
DISCS 

1/18" TO '64 " THICK 

Mounting the Scanning Disc 
The axle of the disc runs in ball 

bearings, which are fitted into two 
pedestals. Because of the relatively 
large diameter of the perforated disc, 
the pedestal bearings have to be very 
high and therefore must be of rigid 
construction. The author has used 
much labor and care on this. In Figs. 
1 and 2 two different shapes for them 
are drawn, between which the amateur 
can choose; the latter of these may 
take somewhat less work. 

In Fig. 1, A represents the lower 
part, which consists of sheet iron .04- 

Fig. 4- Graving tool used to finish edge 
of disc while being spun on motor, as in 

Fig. 5. 

Fig. 5- Truing up edge of scanning disc 
with graving tool, the disc being driven 

by motor as shown. 

inch thick, which is bent over a piece 
of joist 11 /4x21 /4 inches to make a little 
box, and is soldered together. The two 
surfaces forming the ends of the box 
consist of .08 -inch sheet iron. If ordi- 
nary black iron plate is used for A, 
it is advisable to do the soldering 
with hard solder or brass. The middle 
piece B is composed of five sections. 
Three of these parts are represented 
at the left side of the drawing, sepa- 
rately; namely the middle section b, to 
which are attached behind and in front 
the side sections bl and b2. These 
three parts consist of 0.12 -inch sheet 
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iron or iron plate. The middle piece, 
consisting of these three parts, is pro- 
vided at top and bottom with rectang- 
ular plates 0.24 -inch thick. It is very 
advisable to fasten all five parts to- 
gether provisionally with little clips 
and to give them to an oxy- acetylene 
welder, who will weld them together 
into a very stable support. It is es- 
pecially to be insured that both part A 
and part B shall have exactly parallel 
end surfaces; for otherwise the com- 
pleted pedestal bearing looks very 
crooked. 

Part C (Fig. 1) represents the act- 
ual pedestal bearing, into which the 
ball bearing is fitted. It consists of 
two pieces of 0.32 -inch flat iron which, 
as the illustration shows, are set at 
right angles to each other. It is ad- 
visable to hold the two parts together 
by two .16 -inch thick screws, and then 
use hard solder or weld them together. 
The size of the hole in the upright 
piece depends on the external diameter 
of the ball bearing. The bearings 
used by the writer had a diameter of 
1.10 -inch, a hole 0.36 -inch and a 
breadth of 0.32 -inch. The hole works 
best if it is neatly drilled; in any case 
make it only large enough for the 
ball bearing to be pushed through in- 
deed easily but still with friction. 

To hold the ball bearing fast in it, 
part C has on one side a slot running 
from the edge to the hole; this slot can 
be pressed together by a screw coming 
from above, and clamps the ball bear- 
ing fast. After all three parts, A, B, 
C, are ready, they must be screwed 
together. The necessary holes for the 
0.16 -inch screws marked in the illus- 
tration are not bored until now. Start 
with the uppermost part, C; this is 
then set on part B and the holes are 
marked on the lower plate with a sharp 
needle. The same thing is done with 
B and A. 
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The making of the pedestal bearings 
according to Fig. 2, in which only two 
parts are needed for each pedestal, 
should be clear from the illustration. 

To increase their stability, the two 
pedestal bearings are screwed, not di- 
rectly on the wooden baseboard but on 
a piece of flat iron 8 inches long and 
0.32 -inch wide, with a thickness of 
0.16 to 0.24 -inch. The ball bearings 
are put into the pedestals, and the axle 
is put through; this consists of a piece 
of silver steel 0.36 -inch thick and 6.2 
inches long. Both pedestals are now 
set up on the above- mentioned piece 
of flat iron, in the positions they are 
to take afterward; and they are so 
arranged that the axle, viewed from 
above, runs parallel with the long 
edges of the iron plate. If the pedes- 
tals are too crooked, this cannot be 
done; and one loosens the screws at 
proper places and puts in a sheet iron 
shim on one side. When everything is 
right, the fastening holes are bored 
in the iron plate, proceeding from the 
holes in the pedestals. After tighten. - 
ing all the screws, the axle must be 
able to turn freely in its bearings. 

The Nipkow Disc 
On the perfect production of the 

Nipkow disc depends, to an extreme 
degree, the quality of the pictures ob- 
tained. Therefore we shall describe 
herewith a method of manufacture, 
the exact pursuance of which should 
certainly result in good accurate discs. 

First the material: the writer used 
hard- rolled sheet aluminum .008 -inch 
thick. When purchasing it, be careful 
to see that it lies as flat as possible. 
By using such thin metal one ensures 
that the never -entirely-flat plate draws 
itself into a flat plane when revolving. 
Thicker metal, on the other hand, 
must be made flat beforehand with a 
well -polished hammer. One proceeds 
very carefully with the plate and 
avoids any dents. The round disc, 
drawn a 0.1 -inch or more larger than 
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necessary, is cut out with shears. For 
holding this disc we use two some 
what smaller aluminum discs .06 -inch 
thick, which must also be good flat and 
true surfaces. 

All three discs are held together by 
means of six screws, with the aid of a 
hub made in two halves, which is 
shown in Fig. 3. When screwing the 
assembly together, pass the axle 
through the two halves of the hub and 
the discs. The hub is fastened to the 
axle by two screws. A smaller grooved 
disc, made as is expedient, is then 
screwed fast to the axle, and the en- 
tire arrangement is set up by means 
of the two pedestal bearings on a 
fairly large board, ready to rotate. It 

Fig. 6- Details 
of brake gear 

and drum. 

Fig. 6A, right 
-Shows how 
brake arms are 
moved in and 
out, by means 
of the cam which 
moves pin and 
button up and 
down; cam be- 
ing turned bu 
magnetic mech- 
anism shown in 
photographs at 

Q.N. 
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is then connected with the driving 
motor (see Fig. 5), which is also fast- 
ened upon the board, by a suitable 
leather, spiral, or rubber belt. 

Balancing the Disc 
Now we will turn the disc round and 

make it perfectly balanced. For turn- 
ing off the outer edge, use a hand 
tool, such as that shown in Fig. 4. 
This consists of a tempered piece of 
steel of square cross- section, whose 
surface, as shown, is smoothly ground 
off obliquely. In a pinch, a screw- 
driver may be ground sharp for this 
purpose. Before beginning the work 
we fasten, as a support for the tool, a 
block of wood, a box, or something 

,0N.FI7GIiiI ° 

Fig. 7- Details of the various parts used in building the magnetic brake mechanism, 
which arts to steady the speed by alternately releasing and applying friction brakes to the 

brake drum attached to the scanning disc shaft. 
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similar sideways toward the disc in 
such a way that the support is as 
nearly as possible at the height of the 
axle and is only a few hundredths of 
an inch away from the edge of the 
disc. The whole arrangement is shown 
in Fig. 5. 

By means of the motor the disc is 
now made to revolve as rapidly as 
possible, in such a way that the edge 
of the disc runs from above toward 
the edge of the tool. Now one brings 
the tool nearer to the disc in a radial 
direction, holding it very firmly and 
pressing it somewhat against the sup- 
port. As the tool touches the disc, 
long turnings or curls of metal fly up; 
while at the same time the velocity of 
revolution of the disc is greatly re- 
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but not the driving belt on it. If the 
disc is left to itself, it will adjust it- 
self to some position; and in fact one 
place will probably always be at the 
top. This we must find accurately, 
and weight the disc there by fastening 
on little pieces of sheet metal by means 
of paper clips or similar means which 
are at hand; until the disc, revolving 
easily, comes to rest in any position. 
Near the edge of the side discs of 
thicker sheet metal, there is bored 
along the same radius an 0.16 -inch 
hole and in it is fastened a screw 
which, in case its own weight is not 
sufficient, holds some little discs of 
metal. The total weight of the screw 
must (because of the smaller radius) 
be greater than the balancing weights 

duced. After a short pause, during 
which the speed of revolution again 
increases, the tool is again moved 
against it, until the edge has become 
uniformly smooth. Then, with the 
motor at rest, we remove with a file 
the pronounced "wire edge" from both 
edges and polish these round, with the 
motor running, by means of emery 
paper. 

Now our disc presents a very neat 
appearance, but probably at a rather 
high number of revolutions it will 
show very great unsteadiness; because 
the center of gravity lies outside the 
axis of rotation. We must balance it. 
For this we leave on the axle only 
such parts as will in any case remain 
there; thus, perhaps, the grooved disc 

Fig. 8 - Close -up 
view of the magnet- 
ically operated brake 
system, which tends 
to "brake" the 
scanning disc shaft 
whenever the speed 
rises above the pre- 

scribed limit. 

Fig. 9- Sideview of 
the magnetically op- 
erated brake, which 
serves to maintain 
the scanning disc 
speed at a constant 

value. 
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use the circle described by the outer- 
most hole; in our case, therefore, with 
a radius of 8.50 inches. We leave the 
disc on its pedestals, and move the 
support used in turning off the edge 
around, in such a way that it stands 
at the right in front of the disc as 
close as possible. We mark on the 
support the place which corresponds to 
the end of the radius. The disc is 
then again brought to rapid rotation, 
and a very sharp brass needle is placed 
exactly on the marked point on the 
support, as nearly as possible parallel 
to the axle, and is pressed quickly, 
accurately, and strongly against the 
disc. There results a rather thin but 
exact circle. 

used at the outer edge of the large 
disc; and the disc must again be bal- 
anced by turning off or filing off parts, 
until it again stands still in all posi- 
tions. 

Making the Holes 
Now comes the chief problem: mak- 

ing the holes. For this there are vari- 
ous methods, i.e., one can first bore 
the holes much larger than they are 
to be finally, and reduce them corre- 
spondingly by covering them. The 
writer bored the holes the right size 
at first and this method is to be de- 
scribed here. 

First we need a basic line, on which 
the division is then undertaken with 
compass and ruler. As basic line we 

Checking the Holes 
Now we take the disc out of its sup- 

ports (without, however, unscrewing 
the hubs and side discs) and divide 
this circle into sixty (60) exactly 
equal parts.* Draw at each division 
point a short radius, and begin on 
these radii to mark the points for the 
holes, using for this a very exact 
scale (steel tape). The first center 
point comes on the previously -drawn 
circle: on the next radius it lies .012 - 
inch further inward, etc. Measuring 
is always done from the circle. For 
marking use a sharp needle with good 

The dimensions given in the above dntn 
are for n 5 to ii ratio. latest style seannimg 
dise, the image being O.R90 -Inch long by 0.7.s- 
ineh high. or GO s 72 elements. 
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light; for great exactness is needed. 
The centered holes are bored with a 
.012 -inch steel drill (small drill -No. 
80- emery- papered down to size as 
measured by a micrometer). Then 
the burr is removed, so that the aper- 
ture is free. The disc is again tested 
in its supports and is rotated and 
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ward pedestal bearing, in such a way 
that the distance from the center of 
the axle to the center of screw D is 
1.4 -inch. F is an 0.16 -inch threaded 
pin with a small eye at one end, and 
a groove along its whole length; into 
which a small screw projects and 

looked through. (Put a bright lamp 
behind it, with as dull a ground glass 
as possible, and shut off the side light 
somewhat.) 

Now we see the image of the lamp, 
with many dark streaks of greater or 
less width crossing it. If narrow 
bright streaks are visible between the 
holes, then our work was very inexact. 
By means of a small square needle file, 
we now begin to file the holes square, 
one at a time, using our steel support 
as a guide. Be careful in filing! Do 
not file out too much ! Every time a 
hole is ready, we let the disc run to 
see whether the dark streak between 
this and the next hole has disap- 
peared ; then we go on to the next hole, 
etc. By this method one gets a uni- 
form pictorial field, in spite of the 
hand work. Should bright streaks be 
present, they can (if they are not too 
wide) be removed by making the holes 
between which they occur slightly 
smaller by light hammering. When 
all the holes are done, we carefully 
remove the burr; in this process a 
cork with a small piece of emery paper 
glued to its flat surface does good ser- 
vice. With this one smoothes every 
hole on both sides. The disc is now 
completed and can be lacquered dull 
black on the band where the holes are 
located. After the lacquer is dry, do 
not forget to clean out the holes! 

The Speed Regulating Brake 
The parts belonging to the brake 

are drawn in Fig. 6 and can be made 
according to this. At the same time, 
heed what follows: The braking drum 
A must have its circumference good 
and round. The braking levers B, 
which are made out of 0.12 -inch sheet 
brass and have 6 holes each to lighten 
them, must be easily moveable radially 
but not at right angles to that direc- 
tion; the neck screw D must therefore 
be well fitted. The part C, to which 
the Zi^aking levers are screwed by 
means of P, is fastened by two other 
screws to the upper part C of the for- 

Fig. 10 -View 
of the brake 
motor control 

rheostat, W. 

thereby prevents the threaded pin 
from turning. The nut G belongs 
to it. 

Part E represents the real brake 
shoes; they have glued on the upper 
side a little piece of chamois. Into 
each of the two levers B is screwed a 
braking shoe, slightly moveable radi- 
ally. I is the brake cone with its 
counter nut K. Both are placed on pin 
L, which can be moved in the holding 
piece M. 

The Braking Maget 
Fig. 7 shows the parts belonging to 

the braking magnet. N is the sheet 
metal cut -out for the magnet core; it 
was cut out of an old transformer core. 

More About 

SCANNING 

DISCS 

In Next Issue 

With a thickness of the individual 
sheets of say .014 -inch, one then needs 
38 pieces. The round part for the 
armature is, if possible, to be turned; 
the packet of previously worked sheets 
being tightly screwed together and 
fastened to the face -plate of a lathe. 
The coil body belonging to the core is 
shown in position S. Making such 
coil bodies might well be familiar to 
the amateur, so I shall not go into 
details. Each coil is wound with at 
least 2,000 turns of .0097 -inch dia- 
meter (No. 30 B & S) enamelled cop- 
per magnet wire. At 0 is represented 
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the armature, arranged in movable 
fashion in the curved part of the mag- 
net core; it contains 27 pieces of sheet 
metal. It has also at the front side, 
an .04 -inch brass end -plate and at the 
back side one of .10 -inch. In the latter 
are also cut the threaded holes for 
holding the laminations together; 
while in the front .04 -inch plate the 
screw -heads are countersunk. The axle 
of the armature is 0.16 -inch thick and 
fastened very firmly and with very 
special care in the armature assembly. 
This might best be done with a .04- 
inch well- fitting conical pin, which is 
bored edgewise through the 0.10 -inch 
end -plate. 

The bearing plates are represented 
by Rl and R2; R2 is the rear plate 
and Rl the front one. The latter has 
also a small arm with a little socket, 
which contains a smooth 0.12 -inch hole 
for receiving a screw 0.12 -inch long 
(not shown) with a set screw. This 
screw has in front a small hole for 
receiving one end of spring T, which 
is then set by turning the set screw. 
Furthermore there are on the front 
plate Rl two little fixing pins, for 
lever P, which, however, are best 
drilled for at the end. Lever P is 
fastened to the axle by a little 0.12 - 
inch steel screw. After one has found 
the right position for the lever, the 
axle must be drilled a little at the 
proper place; for this lever too must 
not come loose later. 

Translating the rotary motion of 
the armature into the vertical motion 
(which pin L [Fig. 6] must accom- 
plish) for moving the brake shoes, is 
done by means of the little eccentric 
X, which is fastened on the rear end 
of the armature shaft (i.e., opposite 
to lever P) by means of an .08 -inch 
steel screw on which one end of pin L 
lies. The entire magnet assembly de- 
scribed is screwed to plate W by four 
screws, 1.52 -inch long and 0.16 -inch 
thick. The spacing cylinders U and 
V being put between the assembly and 
the plate; V is for the upper holes 
and U for the lower ones. At the 
same time, the two bearing plates R1 
and R2 are fastened by the two upper 
screws. Then plate W is screwed to 
the middle piece B of one of the ped- 
estal bearings, on the side where the 
parallel piece bl is located. This is 
done by two 0.14 -inch screws at the 
top and one .08 -inch screw at the bot- 
tom; the heads of the screws are 
countersunk. If the pedestal bearing 
is made as in Fig. 2, plate W can be 
dispensed with; since the parts can be 
screwed directly to the pedestal. 

For the armature 0 it is specially 
to be noted that the end surfaces are 
not arcs of a circle but are backed off, 
as is shown in the drawing. Fit the 
armature first into the magnet core 
in the usual fashion, and then remove 
the material at the places in question 
with a file. 

Figs. 8 and 9 contain details about 
assembling, etc. Fig. 8 shows the 
braking mechanism from the front and 
Fig. 9 from the side. 
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The Speed- Regulating Resistance 
This is in the box drawn in Fig. 

10; the upper part of which is covered 
with cloth (velvet, billiard cloth, 
etc.), and into which one can conven- 
iently put the hand when operating 
the regulating resistance. The box 
has inside it an extra panel B, in 
which is fastened the bearing screw 
L for the crank (Fig. 11). The re- 
sistance W is screwed to the under 
side of B. This resistance consists 
of an insulating strip 1 /.t -inch thick, 
shaped like W in Fig. 11. The plate 
is wound carefully with wire having 
enamel or other insulation. The total 
resistance is to be as great as possible. 
In using constantan wire (nickel al- 
loy) of .006 -inch thickness, there re- 
sults a resistance of about 1,200 ohms. 

Begin the winding at one side, wind 
to the middle, and fasten the end of 
the wire. Then wind the other half 
from the end to the middle, and con- 
nect the two wire ends there by sol- 
dering. The two outer ends are joined 
to the two screws RI and R2. The 
individual windings must lie perfectly 
smoothly on the polished surface at H 
and are cautiously scraped bare at this 
place. 

The parts belonging to the contact 
arm are seen in Fig. 11 also. See that 
the sliding spring F gives good con- 
tact, without pressing too hard on the 
windings. In screwing the resistance 
to the sub -panel, which is removable 
for this purpose, put some insulating 
washers between the actual bottom 
and the resistance; so that the wind- 
ing lies perfectly free. 

The Driving Motor 
The choice of the right motor is of 

the greatest influence on the opera- 
tion of the set. Detailed experiments 
have been made with various motors. 
In the competition, the set ran with a 
so- called "universal" motor (series 
motor, operating on A.C. or D.C.), 
such as is used for running sewing ma- 
chines. It later became evident that 
this kind of motor is very unsuitable 
for this purpose; since the number of 
revolutions could not be kept constant. 
There proved to be pre -eminently suit- 
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Fig. I 1 -Shows details of the magnetic brake contro( rheostat, W, the resistance wire 
being wound around the form "H ". 

able a small, single -phase, induction 
motor with short- circuited armature 
(repulsion type). These motors run 
synchronously with the network cur- 
rent but, in contrast to the ordinary 
synchronous motors, they start auto- 
matically. Unfortunately, they cannot 
be regulated by a rheostat resistance; 
which, however, in our case, does not 
mean much. One finds approximately 
the correct number of revolutions by 
trial, turning off one of the grooved 
discs used until, with the brake set 
loosely, about 1,200 revolutions a 
minute are reached. 

Assembling 
As a base -board for the set a board 

(wooden) 20 inches long and 12 inches 
wide, with a thickness of 1 inch, is 
used. On this we screw the iron plate 
with the two pedestal bearings and the 
Nipkow disc. How the braking device 
is fastened to the front pedestal may 
be seen from the first illustration (the 
unnumbered photograph). Behind the 
disc, the driving motor is screwed to 
the plate. In front at the right are 
the switch and a variable resistance, 
in case a commutator motor is used 
for operation. 

CURRENT SUPPLY 

40 WATT. 
LAMP 

Fig. 12- Hook -up of 
the magnetic brake con - 
trol rheostat, W. which 
is in series with the 
"magnetic brake" and 
a 40 -watt lamp. A 
600 -ohm adjustable 
rheostat is connected in 
series with the main 
driving motor. while a 
third variable resistance 
(rheo.) of 100 ohms 
or so is connected in 
series with the second 
current supply wire. 

Great stress is to be laid on a proper 
driving belt. Best is a rubber cord 
without any place to cause shock (i.e., 
no rubber ring), 0.16 to 0.2 -inch thick; 
also a spiral cord can be used. With 
the usual thin leather belts the joining 
of the two ends generally causes little 
shocks, which keep the picture from 
being steady ; avoid making the belt 
too tight. 

The hook -up is given in Fig. 12 and 
should be understandable without fur- 
ther comment. In the circuit of the 
braking magnet there is also a 40 -watt 
rheostat lamp. The box with the reg- 
ulating resistance is connected to the 
baseboard by a cord 3 to 6 feet long. 
At the side, close behind the disc is a 
0.40 to 0.48 -inch iron bar, fastened 
securely, which projects slightly above 
the disc. At the upper end of this 
bar, which serves as a stand, there are 
clamped by means of the usual sup- 
ports a little picture window and the 
receiving neon lamp; as may be seen 
from the photograph. The pictorial 
window is 0.72 by .886 -inch and is 
made out of a small board. To shut 
out light from the side, a black card- 
board screen is placed around the win- 
dow opening. The glow -lamp, which 
is close behind the perforated disc, 
has its two prongs inserted in a small 
socket, which is held by the support 
clamps. 

Operating Adjustments 
The spring T, which holds armature 

O fast by way of lever P, is so 
stretched that lever P lies firmly 
against the right contact pin. Now 
armature O, as is seen in Fig. 8, must 
be turned out of the magnet poles. 
Eccentric X is then so set that, on a 
turn of the armature to the right, it 
raises pin I and presses the brake 
levers outward. Now one switches the 
exciting current for the magnet on in 
full, so that the armature is drawn in- 
to the magnet poles, whereby the lev- 
ers B are moved outward. In this 
position, the brake shoes are moved 

(Continued on page 235) 
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TEL 
David Sarnoff, President R.C-A., Dis- 

cusses Television 
At the annual meeting of the stockholders 

of the Radio Corporation of America, held May 
5th. 1931, in New York City. 

Any discussion of future opportunities in the 
radio field must naturally include telerision. 
In this connection I would ca11 your attention 
to the full and frank statement of the situa- 
tion made in our Annual Report. (Published 
elsewhere in this departolent.- Editor.) 

Important forward strides are being made 
with television. In our development work now 
proceeding at Camden we are seeking to perfect 
television to a point where it is capable of 
rendering real service before offering it to the 
market. While the public was willing, and 
even eager. to experiment with radio In the 
early stages of broadcast development. It seems 
to us that It will desire a comparatively more 
advaueod television receiver than the early 
crystal radios. There was no precedent for the 
taking of sound and music out of space, but 
the public has been educated by the motion 
picture I dustry to expect picture transmission 
of a high quality, and it is doubtful whether 
interest can be long sustained by inferior tele- 
vision images. 

The progress we have made so far has given 
us the belief that ultimately a great service of 
television can and will be made available. Be- 
cause of our present and past efforts in this 
field of research and development I feel that 
the position of the Radio Corporation both as 
to patent rights and technical facilities is prom- 
ising. I do not believe that television will 
supersede s d broadcasting by radio. It will 
be a correlated industry. Television promises 
another great industrial developme"t, but to 
assure this. we cannot disappoint he public 
and defeat the possibilities of c Adore groat 
service by hasty and premature action at the 
present time. 

Television Popular In 10 Years, Says 
Dr. Compton 

in ten years television may have achieved 
the stage of popularity now enjoyed by the 
radio. I Ir. Arthur IL Compton, Nobel Prize 
physicist, of the University of Chicago, said 
reeently in an address before 2,000 persons at 
the College of the City of New York. 

The distinguished physicist said that while 
there is nothing essentially hnpussible about the 
,lecelol cut of television, tremendous problems 
shat le overcome before It is likely to provide 
public entertainment on n huge scale. 

A new principle Is needed, I Ir. Compton told 
his nudlenee, and suggested that scientists now 
working on the problem might "utilize bands 
of different frequencies to get more detail in 
television pieta res than by using a single wave 
or frequency, as is generally done at the pres- 
ent time " 

The photo -electric cell is bound to play a 
leading part in any successful development of 
television, Hr. Compton said. 

Barthelemy's Television Demonstrated 
.\ French television system--that of M. 

Barthelemy -excited some interest when demon- 
strated a few days ago at the Rhetrfeal high 
Sel out at Malakoff. According to one Paris 
correspondent, moving Images from n studio at 
ylontrouge, a mile and a quarter away, were 
picked up on an "Isslyne" receiver and gave a 

luminous picture 12 x Ili inches, In a well - 
lighted salon. The image was described as 
"jerky and uncertain." but plainly discernible 
to those immediately in front.-"Wireless 
World." 

French Television Rights 
l'athe -Nota n. interested in radin broadcast- 

ing. has now incorporated as a subsidiary the 
first French concern aiming at the use of tele- 

vision. The concern is named Baird- Pnthe- 
Nu tan and holds the French rights to the Eng- 
lish Baird processes. 

The idea seems to provide for future develop- 
ments in the new field, since from the an- 
nouncement there is apparently no intention of 
operating i mmesh ta tely.- -From n ruriety." 

First Television Tea 
The first Telt'vis4o1 Tea in social history 

was held recently- simultaneously at the Bell 
Telephone laboratories, 463 Rest Street, and 
Telephone Headquarters at 195 Broadway. 
Appropriately, the guests were members of the 
Engineering Roman's Club, some forty of whom 
were present at each place. One by one, they 
were called from the tea -table to the television 
booth. Face to face, although some three miles 
apart, they could see each other clearly while 
they talked. Since the conversations had all 
the privacy of a telephone call, it could not 
be learned whethe the talk was of slide rules 
and cosines, or whether it was merely on such 
subjects as women usually discuss at afternoon 
functions. 

Mrs. Prank B. Jewett was hostess at the 
downtown gathering, and Mrs. Harry l'. 
Chnrlesworth was hostess at the Laboratories. 
Mrs. George I). Barron is president of the Club. 

General Harbord Sees World Parleys by 
Television 

A prediction that corporation boards of the 
next generation. members of which are in vari- 
ous parts of the world, will be holding meet- 

Send Us 
PHOTOS 

of your 

Television Receiving Set 
and Scanner 

Tell us what stations you "pick up" 
and how good 

lags by television was made recently by Gen- 
eral James G. Ilarburd, cha irman of the board 
of the Radio Corporation of America, at a 
joint dinner of the Cleveland Engineering So- 
ciety and the National Industrial Congress. 

General Iiarb rd, speaking on "In Years to 
Come." outlined the most recent progress in 
the field of electricity, particularly radio. "We 
often hear people speculating as to what men 
{VIII do with electricity," he said. "I am look- 
ing at the other side of the question and mak- 
ing some suggestions as to what electricity 
will do to men during the next few years. 

"As WP now have the combination radio and 
phonograph. we shall eventually have a com- 
bined radio, phonograph, sound picture pro- 
jector, facsimile and television reveller, a sound 
recorder and an ncetricul piano or other purely 
electrical musical instrument. 

'Li ving rooms will soon be built with an eye -or perhaps I should say with an ear -to 
aeoustics. Interior decoration will provide an 
effective but unobtrusive screen for the picture 
paneled in the wall, if this is desired. Archi- 
tects in designing homes will specify- the wir- 
ing to receive and carry the necessary cur- 
rents. 

"A great corporation, whose directorate is 
scattered across the continent. suddenly needs 
a meeting of its board of directors. Buzzers 
buzz, wires hum and bells ring in a dozen dis- 
tant cities. The call goes out. The hour is 

named. Switches are thrown and at the ap- 
pointed time, say perhaps an hour after the 
call was issued. n quorum is assembled by elee 
tricity and called to order by the chairman. 
To each man. as he sits in the quiet of his own 
office. c 's in turn the voices of his fellow 
directors. Uiscussiou is carried on with the 
same ease HS if they were all gathered around 
the table in the same board room. The discus- 
sion ends. the motion is put and carried. The 
secretary- types it. and a copy is flashed to 
every member involved. Each affixes his signa- 
ture after verifying what he has heard and now 
sees. The facsimiles, with various signatures 
affixed. are flashed back to the chairman, and 
the board of directors adjourns." 

Television -From the R.C.A. Annual 
Report 

Television has been brought definitely nearer 
to commercial development by the research and 
teehnlcai progress made by your Corporation 
during 1930. 

Public interest in the new service promised 
through sight transmission by radio, and the 
new industry which the manufacture of tele- 
vision sets for the home now brings into view, 
rehires a precise statement with regard to 
these developments. It must be recognized at 
the outset that while intelligence may be trans- 
mitted through either the ear or the eye, the 
services which radio may render through sound 
and vision do not compete with one another. 
Ellett has its pecul inr and distinct function. 

Sound broadcasting, upon a continually- ris- 
ing scale of public interest, Is still engaged in 
developing its major possibilities. Similarly. 
the sound equipment industry continues to be 
subject to further development technically and 
Industrially-. Sound iruadcnstlug and sound 
reproducing equipment constitute a distinct di- 
vision of the radio art. 

While television during the past two years 
has been repeatedly demonstrated by wire and 
by wireless on a laboratory basis. it has re- 
mained the conviction of your own Corporation 
that further research and development st 
precede the manufacture and sale of television 
sets on n commercial basis. In order that the 
American public might not be misled by purely 
experimental equipment and that a service com- 
parable to sound broadcasting should be avail- 
able in support of the new art, your Corpora- 
tion has devoted its efforts to intensive re- 
search Into these probli ms. to the prepara- 
tion of plant facilities and to the planning of 
studio arrangements whereby- sight transmis- 
sion could he installed na a separate service of 
nation -wide broadcasting. 

It is felt that in the practical sense of the 
term- television must develop to the stage where 
broadcasting stations will be able to broadcast 
regularly visual objects In the studio, or scenes 
occurring nt other places through remote con- 
trol: where reception devices shall be devel- 
oped that will make these objects and scenes 
clearly discernible in millions of homes: where 
such devices can be built upon a principle that 
will eliminate rotary scanning discs, delicate 
hand controls and other movable parts: and 
where research has made possible the utiliza- 
tion of wavelengths for sight transmission that 
would not Interfere with the use of the already 
overcrowded channels In space. 

It may be stated at the present tine' that 
your Corporation made further highly Impor- 
tant progress in 1930 in scientific and research 
development along these lines. Radio Corpora- 
tion of America will pursue this development 
aggressively in the laboratory during 1931, 
without attempting to market such equipment 
commercially this year. Progress already made 
gives evidence of the ultimate practicability 
of a service of television and the position of 
your Corporation in this new and promising 
field, both as regards patent rights and tech 
ideal facilities. is such that it may anticipate 
new and broader service opportunities. 
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PILOT LAMPS 
WHERE automatic synchroniza- 

tion is not available, considerable 
difficulty is experienced in get- 

ting the scanning disc at the receiver 
to run in step with the one at the 
transmitter. Often, the image will 
flash into its full mystic brilliancy, 
only to disappear again and never be 
found for the rest of the evening. The 
operator does not know whether the 
set is operating properly or whether 
the disc is out of synchronism. And, 
in changing the motor's speed, syn- 
chronism may occur when they are 

By CLYDE rrrCil 

This synchronizing aid utilizes 
a neon pilot lamp excited by a 
current having the scanning 
hole frequency; the pilot lamp 

is placed behind the disc. 

times 15, or 720 holes per second pass- 
ing by the image. This produces a 
strong 720 -cycle component in the 
television signal. 

By means of a filter circuit, this fre- 
quency may be separated from the 

OUTLINE OF 

RECEIVED 
IMAGE 

APERTURE 

Arrangement of neon pilot lamp behind scanning disc. 

OUTLINE OF 
SYNCHRONIZING 

SLOT 

changing scenes at the transmitter; 
and no image will be seen. Some ex- 
perimenters have spent many hours 
adjusting the apparatus, only to see a 
single flash of the image gliding into 
and out of view. 

By means of the pilot lamp illus- 
trated, it is possible to determine 
whether the disc is in or out of syn- 

- chronism, and to make adjustments 
accordingly. Thus, one variable fac- 
tor is eliminated. Knowing that the 
disc is in synchronism, if no image 
is received, further adjustments can 
be made on the set. This device does 
not hold the disc in synchronism; it 
merely indicates when synchronism is 
obtained, and is a great aid when 
manually holding the disc in proper 
speed. 

In the received television signal, 
there is a predominant frequency, de- 
termined and produced by the scan- 
ning holes passing by the image. Thus. 
in a 48 -15 disc, there would be 48 

As An Aid In 
Synchronizing 

it may be moved in the direction of 
rotation of the disc or in the opposite 
direction, and the speed of the motor 
slightly altered, until the image is in 
frame and the pilot lamp also visible. 

There are various ways of connect- 
ing the pilot lamp. In the diagram, it 
is shown connected across the main 
neon lamp, through an inductance coil 
L, which allows the 720 -cycle current 
to pass through but blocks out higher 
frequencies. The condenser C allows 
any higher- frequency currents that 
might get through the coil L to pass 

IMAGE NEON 
LAMP 

SWITCH PILOT NEON 
LAMP 

I 

Cl 

Circuit connections of neon image and pilot lamps. 

main signal and applied to a small 
neon pilot lamp; and the lamp will 
therefore flash 720 times per second. 

On placing an aperture in front of 
the lamp, and placing the whole be- 
hind the scanning disc, in the position 
shown, every time a hole passes over 
the aperture, the lamp will flash, pro- 
vided the disc is in synchronism. Thus 
the aperture, which should be as long 
as the height of the image, and not 
much wider than the scanning holes, 
will stand out in full brilliancy when 
the disc is in synchronism. When it 
is out of synchronism, the lamp will 
flash between two scanning holes, and 
the pilot light will not be visible. 
Thus, the operator should first adjust 
the speed of the motor until the pilot 
lamp is visible through the aperture, 
and then adjust the set for a clear 
image. It is possible that, with the 
discs running in step, the image will 
be out of frame. For this reason, the 
uilot lamp should be so mounted that 

by the pilot lamp without affecting it. 
Cl is a stopping condenser. 

It may be necessary to place a vari- 
able resistor across the pilot lamp also. 
When proper adjustment is obtained, 
the pilot lamp will light only on the 
720 -cycle component of the signal. 
Should any other component of the 
signal operate the pilot lamp, the lamp 
will be visible even though the disc is 
out of synchronism; varying the motor 
speed will not cause the pilot lamp to 
disappear, and the operator will im- 
mediately know that the pilot lamp is 
not connected or adjusted properly. 
When properly operated, the pilot lamp 
will be visible only when the disc is in 
synchronism, and a slight change in 
motor speed will cause it to disappear. 
A switch may be used to disconnect 
the pilot lamp after synchronism is 
obtained, if desired; then it will not 
rob the image lamp of any of its bril- 
liancy. 
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MAKING and Testing Nipkow Discs 

OF all present television scan - 
ning systems, the Nipkow 
disc and the glow -lamp on the 
receiving side undoubtedly 

offer the simplest and therefore cheap- 
est arrangement. One can therefore 
expect that for the present, there will 

NIPKOW DISC 

LENS 

Fig. I. Lens arrangement magnifying the 
plate of a glow -lamp, for disks of rather 

large diameter. 

probably be no radical change from it; 
and it remains particularly for the 
young television amateur rather than 
the television industry to improve 
what we already have, instead of ad- 
ding a new scanning device to the al- 
ready considerable number of known 
and more complicated systems. 

The Nipkow disc with its spiral of 
holes is the chief part of our tele- 
visor. At first sight, its manufacture 
seems the simplest conceivable thing; 
and the many instructions for making 
it, presented in the technical journals, 
show plainly that an effort is being 
made in every conceivable manner to 
obtain, on a convenient and cheap 
basis, what may be regarded as the 
ideal -with more or less success. 

Let us consider what requirements 
we should demand of a good scanning 
disc, and how far these can be ful- 
filled with the means possessed by the 
average amateur: 

(1) Exactness of the angular divi- 
sion; 

(2) Uniform distance between the 
lines; 

(3) Proportionate distances be- 
tween the lines; 

(4) Proportionately square holes; 
(5) Slight depth of holes. 

By R. SCHADOW 

The scanning disc is a much 
abused part of the modern tele- 
vision apparatus -you will learn 
some new things concerning it 
from Mr. Schadow's informa- 

tive article. 

Size of Image Depends on Disc 
Diameter 

In making a scanning disc its diam- 
meter is optional, if the holes are ar- 
ranged in the proper relation; only 
the size of the image is governed by 
the diameter. Here there must be, 
unfortunately, a compromise. The 
desire for as large a television image 
as possible involves increasing the 
diameter of the disc, as well as the 
need of a glow -lamp with greater ac- 
tive lighting surface. 

Then there is the added point, that 
a large pictorial field cannot be mag- 
nified so readily as a smaller one; i.e., 
with a smaller disc and a proper lens, 
we can get the same image size as 
with a considerably larger disc and 
no lens. A disc diameter of 16 to 24 
inches may be regarded as suitable; 
with the 24 -inch diameter, there re- 
sults, without the use of a lens, an 
image with an average breadth about 
2.4 inches. 

So far as I know, glow -lamps with 
such large electrodes are not manu- 
factured. But one will easily get 

Fig. 3. Punch for Fig. 4. Punch for 
square holes. square holes. with 

other punches each 
slightly larger 

(purposely e x a g- 
gerated in the fig- 

ure). 

along by putting another magnifying 
lens between the glow -lamp and the 
disc (as in Fig. 1), when the illumin- 
ating surface will be correspondingly 
magnified. With ordinary spiral- 

NIPKOW DISC 

SPIRAL WIRE 
GLOW LAMP 

LENS 

GROUND 
GLASS, ETC. 

Fig. 2. Lens arrangement for ordinary 
spiral- electrode glow -lamp, making uni- 
form the brightness on a transparent screen. 

electrode glow -lamps, the use of such 
a lens (or even two lenses) between 
the lamp and the transparency (sheet 
of ground glass, transparent tracing 
paper, or the like) is strongly urged, 
even with a smaller image. (See Fig. 
2.) By this means, the light intensity 
of the glow -lamp, which is naturally 
not very luminous, is increased; while, 
above all, the transparency is illumin- 
ated with perfect uniformity! To be 
sure, the greater the surface to be 
illuminated, the less its illumination 
will be. 

Not the least consideration deter- 
mining the diameter of the disc will 
be the material used, especially its 
thickness. It must have the least pos- 
sible weight; since, with a large dia- 
meter, both the friction and the cen- 
trifugal force will prove too great. 
Exact Angular Division Important 
The exact angular division of the 

disc is, unfortunately, not sufficiently 
heeded in most cases. But this is just 
as important, and perhaps more so, 
as the quadrangular form stressed in 
all disc drilling instructions. The 
more or less exact angular division 
determines the value of the whole disc. 
Inexact division spoils the impression 
of the entire image. But to divide a 
circle into 30 exactly equal parts with 
ordinary compasses is nearly a com- 
plete impossibility; for this one needs 
precision compasses with sufficient 
rigidity. And then a further error 
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will arise in joining the points to the 
center point. How time -consuming 
this division actually is, at least when 
it is actually done with exactness, 
large discs causing more trouble than 
smaller ones, need be told only to those 
who have yet had no headaches about 
it. Most exact and dependable is 
division by means of a dividing appa- 
ratus. But, since this is seldom avail- 
able for an amateur, he will do well, 
and inexpensively at that, to have the 
division performed in a mechanical 
workshop. Fairly large amateur or- 
ganizations are perhaps in a position 
to get such a dividing apparatus and 
to put it at the disposal of their mem- 
bers. 

Laying Out and Boring Holes 
I consider it similarly impossible to 

draw uniformly exact spaces between 
lines by means of a compass. But 
here a machinist's vernier scale is a 
great help; by using the vernier, it is 
not hard to get exact spaces and dis- 
placement during the drawing is also 
excluded. 

The making of the holes themselves 
is apparently a delicate point. The 
circular shape certainly has a great 
disadvantage, especially with regard 
to the waste of light; but that this 
should cause parallel streaks in the 
pictorial field, as variously asserted, I 
have not been able to determine. In 
this case the holes must simply be 
bored just a trifle larger, to counter- 
balance somewhat, this failing pro- 
duced by the incomplete touching of 
the scanning holes. 

In practice this is best done by first 
boring all I oles with a drill having 
the calculated diameter. With con- 
tinued testing of the disc, in the usual 
manner, the holes can be now en- 
larged; using each time a drill .002 - 
inch larger (the drills must be very 
finely ground, since otherwise they 
will push through), until there are no 
more parallel black lines in the pic- 
torial field. Of course one cannot go 
too far; or bright lines will result in- 
stead. 

Naturally, one cannot obtain the 
pictorial quality with circular holes 
that square holes give; but the former 
when well and neatly done will prob- 
ably be better than the latter, if crude 
filing has produced holes of every 
shape but square. I certainly found 
it so, and I do not think anyone can 
make perfect holes by this method. 
Gluing on proper square holes on 
holes cut considerably larger indeed 
affords greater exactness and is con- 
venient and cheap; but it limits one to 
cardboard as the material for the disc. 

How to Make Holes With a Punch 
To make a disc out of thin (.008 - 

inch aluminum) sheet metal with per- 
fect square holes, we make a stamp 
or punch (as in Fig. 3) of the exact 
size, and two or more slightly larger. 
For this we need several pieces of 
silver -steel wire about 2 inches long, 
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Fig. 5. Diagram of 
apparatus with Nip - 

how disc. 
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on which are turned taps which go 
tightly into the holes previously bored. 
In addition to these, a four -sided piece 
exactly the size of the square holes 
or a few thousandths more, is filed. 
In Fig. 4, three punches combined in 
one are illustrated. Now the punch 
simply needs to be driven through, 
with a proper backing under the disc; 
with attention given to see that the 
sides of the square are parallel to the 
line of the angular division, or per- 
pendicular to it. The wire -edge re- 
sulting is carefully removed with a 
fine file, and the punch is driven 
through until such an edge no longer 
forms. Then the disc is tested as 
above and, if need be, the holes are 
enlarged with the next larger punch. 

The thickness of the disc (i.e., the 
depth of the holes) has a not inconsid- 
erable effect on the brightness o:. the 
picture; a deep hole will act like a 
chimney and cause a loss of light. 
Therefore, one should use only thin 
metal or countersink the holes as 
much as possible. Of course, this has 
to be done before using the quad- 
rangular punch. One must also watch 
out to do perfectly even countersink- 
ing; since there will otherwise be an 
impression of pictorial elements of 
different sizes, and there will be a 
corresponding distortion of the image. 

Testing the Nipkow Disc 
Testing the Nipkow disc for exact 

linear spacing is sufficiently familiar. 
The holes in question must be worked 
on to eliminate single heavy black 
lines. To find faulty places more eas- 
ily, one marks the height of the de- 
fect, when it is visible, during the 
quick rotation of the disc, with a nar- 
row rigid piece of metal (.04 -inch 
wide). Then, when the disc is mo- 
tionless, it will be easy to find the hole 
in question. 

Testing for equal angular spacing 
of the scanning holes is less familiar 
to the experimenter. It is done by 
putting a glow -lamp behind the disc, 
as in ordinary television, connecting 
to it an alternating- current source of 
constant frequency. One can use any 
regenerative receiver with two A.F. 
stages; this is brought into resonance 

NIPKOW / DISC 
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with a second oscillating tube circuit. 
Or, still more simply, when (with the 
antenna shut off) the receiver pro- 
duces a heterodyne whistle, of the 
lowest possible frequency, with a 
nearby station. With a definite high 
rate of revolutions of the Nipkow disc, 
a thick black vertical line becomes 
visible in the pictorial field. From 
this streak (presupposing constant 
frequency of the heterodyne and uni- 
form speed of rotation) the exactness 
of the angular division can be directly 
judged. If it is exact, the streak will 
show an even straight boundary on 
both sides. If it is not exact, the 
boundary will be more or less jagged; 
then the pictorial lines are displaced. 

Mounting the Disc 
In conclusion, I should like to say a 

bit about the mounting of the disc. 
In general, only ball bearings (small) 
should be used; the difficulty for the 
amateur always lies in procuring suit- 
able, rigid bearings, which must also 
have proper openings for the shaft. 
But, in a simple way, a number of 
rectangular boards of fair thickness 
could be fastened together to make a 
base. First, two rather small holes 
are bored opposite each other for in- 
serting a bit; then a wide cut is made 
with the bit at the height of the ball 
bearing, slightly less than its dia- 
meter. Now the hole simply has to be 
bored out with a proper sized drill; 
and we have a base to which the ball 
bearing is firmly inserted. 

There is still more stress to be laid 
on a stable bearing, if the televisor 
is to be synchronized with the alter- 
nating signal current by a La Cour 
or "phonic" wheel; here a horizontal 
position of the disc is usually prefer- 
able to the vertical, since it is easier 
to balance its center of gravity. In 
that case, it is possible to do without 
ball bearings, by making grooves (as 
in Fig. 5) in the shaft on both sides. 
Then the bearing consists simply of a 
ball between the grooved shaft and a 
groove in the pedestal bearing. To 
avoid the danger of the shafts jump- 
ing out, the bearing is provided with 
a protective ring. -(Das Funkmaga- 
zin.) 
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A NEW MODULATED ARC 
TELEVISION RECEIVER 

By HE \RI F. DALPAYRAT 

practical home television receiver giving a large image of great brilliancy is 
predicted by the author, thanks to his radical design of illuminant, involving a 

modulated mercury vapor arc. 

IT may be safely assumed that, of 
all the scientific developments of 
our century, none have made such 
a tremendous appeal to the pub- 

lic's imagination as Television. To 
the average non -technical man the 

-6 
5 -7 (MERCURY) 

New "Mercury Arc" television tube designed by Mr. Dalpayrat. the tube being 
opaque except for a clear glass window at 10. Fig. 1 at left; Fig. 2 at right. 

entertainment. The results, however, 
are far from being satisfactory and 
are always a disappointment to the 
man who "looks in" for the first time. 

The head -and -shoulders image pro- 
duced by Neon lamp televisors are de- 

(CLEAR GLASS) 

/10 

11/ 

OPAQUE 
TUBE 

word "Television" gives the impres- 
sion of an image reproduced upon a 
screen, like a moving picture. The 
scene is large, like a boxing match, 
for example; the details are clear and 
well defined; and a turn of a knob 
will "tune in" another station with a 
different picture. 

Unfortunately, we are very far 
from having reached that stage of per- 
fection with our present systems, and 
undoubtedly we would have to wait a 
few years more until this dream might 
become a reality. Unlike any other 
art, television can not be perfected 
rapidly. Knowledge, capital and skill 
are helpless to hurry the growth of 
this infant industry. The reasons are 
numerous as well as perplexing. Those 
stumbling blocks of television progress 
could be tackled in many ways or, pos- 
sibly, entirely eliminated if the art 
were standardized; that is, if all im- 
provements were successive develop- 
ments of one original idea, which has 
been the case in radio. However, in 
television, nothing seems to have been 
standardized so far. The scanning 
disc (or drum) with neon lamp ar- 
rangement, on account of its simplic- 
ity and cheapness, has gained a wide 
popularity among experimenters who 
enjoy tinkering with this new, fasci- 
nating and interesting form of home 

cidedly lacking in any entertainment 
value, especially when one has to sit 
for any length of time in front of the 
television, peeping through a hole and 
concentrating all his attention on a 
small, faint picture which lacks every- 
thing to make it interesting. The 
shadows are too dark and the details 
are very poor. The whitest person is 
reproduced as a full -blooded Ethiopian 
and, to make things worse, this picture 
usually vibrates up and down like the 
movies of twenty years ago; while a 
great number of dark 
lines continually shoot 
across the picture. 

It is obvious that tele- 
vision in this present 
crude and undeveloped 
stage cannot be offered 

Fig. 3 -This circuit shows 
special relay. 13, used to 
open the filament heating 
circuit when the "Mercury 
Arc" within the tube has 

been established. 

to the public who have been misled 
by exaggerated reports and prema- 
tured publicity. It is the firm be- 
lief of the writer that Neon tubes 
will be, to television, what the crys- 
tal detector has been to radio; just 
a stepping stone to be discarded as 
soon as something else superior is 
found. 

Wanted -A Brilliant Light Source 
The improvements badly needed at 

present are: First, a source of in- 
tense, brilliant modulated light to 
make possible the projection of a pic- 
ture on a large translucent screen. 
Second, a scanning system as small 
and as rapid as possible, to scan, for 
example, at least 256 lines in one - 
twentieth of a second. In order to 
scan a 4x4 -inch image, the size of the 
points or picture elements, in that 
case, would be 1/64 -inch. The total 
number of points would be 256x256; 
and 65,536x20 (the picture frequency) 
= 1,310,720 or 2,621,440 modulated 
cycles per second at the transmitter. 

This 4x4 image could then be ap- 
plied, by a magnifying lens arrange- 
ment, to reproduce an Sx8 picture on 
a ground -glass translucent screen. 
This signal frequency of 2,621,440 
cycles could be transmitted on a wave- 
length of approximately 135 meters. 
This, however, cannot be accomplished 
by using the narrow channels now al- 
lowed and with our present transmit- 
ting systems, on account of the wide 
sidebands and their interfering action 
on other stations. (Wavelengths be- 

15 
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low 10 meters have been authorized 
for special wide -frequency band ex- 
periments.-Editor.) According to the 
present Federal Radio Commission 
Regulations, wavelengths of 100 to 150 
meters are allowed for television 
broadcasting; and it is the hope of 
the writer that shorter wavelengths 
will soon be allowed, in order to per- 
mit the transmission of larger images 
with finer details. This can only be 
accomplished by the use of more lines 
and therefore, more points, which can 
be accommodated by shorter wave- 
lengths containing more cycles. 

A Small, Fast Scanner Needed 
The problem of a small and fast 

scanning device appears to be most 
important and difficult to solve. With 
a Neon lamp which has to be scanned 
line by line, with only one hole of the 
scanning device at a time crossing the 
surface of the lamp it is necessary to 
have a distance between each hole 
equal to the width of the Neon lamp. 
If 256 lines are to be scanned, as men- 
tioned above, the scanning device 
ought to be 256x4 inches or approxi- 
mately 85 feet in circumference, or 
over 27 feet in diameter! The absur- 
dity of our present systems of scan- 
ning is evident. Fortunately, when a 
powerful, brilliant, modulated light is 
used, the beam itself can be scanned 
through a smaller angle; simplifying 

27 
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Fig. 4 -One meth- 
od of magnifying 
the scanning image 
in the Dalpayrat 
television receiver, 
employing a "Mer- 
cury Arc" tube, 23, 
scanned by a revoly- 
'ng perforated drum 
25, together with 
special lenses 27 

and 20. 
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199 

22 

2.8 25 

"Camera" Transmitters 
In outdoors "camera transmitters" 

the subject is illuminated by daylight; 
the subject -picture is optically fo- 
cussed on a scanning device, whose 
holes pass small beams of light which 
are directed into a single small photo- 
electric cell. This is known as the 
"direct transmission" system. Infra- 
red rays have also been used by Baird, 
in England, with good results; the 
subject being in complete darkness 
and scanned by those invisible "heat" 
rays. 

In all those schemes, neon lamps 

19 y e22 ;, . 

I X 

20 t\ -- -' 21 

greatly the problem of the size of the 
scanning device as well as its speed, 
as will be shown later on in this 
article. 

A rapid recapitulation of the differ- 
ent well -known systems, up- to-date, 
will show, that at the transmitter end 
little indeed has been done in the form 
of improvement. The "flying spot" 
technique is still generally used. The 
scanning and illuminating are done at 
the same time by a narrow pencil of 
light, which covers thoroughly, line by 
line, the subject. The reflected light 
varies in intensity in proportion to 
the color or brightness (reflecting 
power) of each section of the subject 
which is covered successively by this 
moving spot of light. Those light va- 
riations are reflected upon enormous 
photo -electric cells which convert the 
light intensities into voltage varia- 
tions; which are then amplified and 
transmitted. This system is often re- 
ferred to as an "indirect transmis- 
sion" system. 

Fig. 5 - Diagram 
showing special bar 

lens. 27, and also 
method of enlarging 
the image through 
wide angle lens, 19. 

and scanning devices are invariably 
used at the receiver and with such im- 
plements, the natural non -magnified 
size of the picture cannot be increased. 
This is due, first, to the small size of 
the Neon lamp; second, the limited 
number of holes in the scanning de- 
vice, which cannot be increased with- 
out making it extremely large and 
therefore impractical. 

As it has been shown in the above 
cases, we are then limited by so many 
uncontrollable factors that the future 
possibilities of the Neon tube and 
scanning - device arrangement are 
therefore very small, in spite of all 
the research work being done in this 
direction. It may be reasonably pre- 
dicted that this system will become 
quite obsolete, as soon as a large 
source of intense modulated light is 
found. 

Although several arc -light systems 
have been successfully demonstrated, 
from time to time, none of them could 
be practically used for home television 

26 20 21 

reception. Mirror wheels are too 
large, too expensive and too delicate. 
The "light valve" or Karolus cell sys- 
tem of light modulation is complicated 
and inefficient ; it has been found that 
the valve with its accompanying lenses 
and prisms absorbs and decreases the 
light intensity more than 45 per cent. 
The arc light itself is a great source 
of troubles such as flickering; it is 
unstable and needs constant care and 
adjustments, in addition to its con- 
suming too much electrical power. 

The Modulated Arc System 
It is the opinion of the writer, that 

the new modulated -arc system, to- 
gether with the new scanning device 
described below, will solve many of 
these difficulties and result, eventually, 
in the commercial production of a 
practical Home Televisor capable of 
showing a large image of fine details, 
wider view and greater brilliancy. 

After a great amount of research 
and studies the writer has come to the 
conclusion that, in order to design a 
new system of light modulation, no 
mechanical motion was to be involved 
and that to reduce the losses of light, a 
very direct and short path had to be 
provided for the modulated beam of 
light. 

In contrast to all the other systems 
previously used, the present system 
now described consists of modulating 
the arc itself. This is quite an inno- 
vation in the field of light modulation. 
Of course, it is well known that a mag- 
netic field can deflect an arc, but in 
television, where the signal has to pro- 
duce at the receiving end changes of 
light intensity, corresponding to volt- 
age variations, at frequencies from 
perhaps 10 to 40,000 cycles or more, it 
is nearly impossible to design any 
form of electromagnet which will give 
an even response to all those frequen- 
cies. If an electrostatic field is to be 
used, extremely high voltages would 
be necessary and other serious compli- 
cations would follow, without mention- 
ing the poor results. The ordinary 
'45 power tube, as used now in the 
majority of radio receivers, does not 
deliver enough power output to oper- 

(Continued on page 223) 
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A Mechanical Jig 
for 

LAYING OUT 
and 

PUNCHING DISC HOLES 
THE material best adapted to the 

construction of a disc is prob- 
ably aluminum; but non- metal- 
lic materials such as hard 

rubber or opaque celluloid may be 
used. In this regard it is necessary 
to observe, that because the surface of 
the disc must be absolutely flat and 
uniform, it is necessary to utilize a 
resistant material of a certain thick- 
ness, which will not undergo a change 
of form while being worked. Other- 
wise, we must employ thin sheets of 
yielding material, such as ebonite or 
celluloid; in this case making use of 
the centrifugal force developed in the 
rotation to smooth it out into a per- 
fect plane. Opaque celluloid (black) 
.016 to .020 inch thick would be pre- 
ferable from that point of view; but 
it is very hard to work, especially as 
regards making the holes. 

Thin aluminum is therefore prefer- 
able. There should be selected a sheet 
of crude aluminum .010- to .012 -inch 
thick, very smooth, free from dents, 
and somewhat larger than the disc to 
be made; in order to use the central 
part of the sheet, which is usually 
freer than the edges of chance de- 
fects. 

Marking the center of the sheet, 
draw with compasses a circle marking 
the outer edge of the scanning disc, 
also the six holes for lightening the 
disc. Then, using a pattern if neces- 
sary, draw the 60 radii, running to the 
center of the disc and separated by 
angles of 6 degrees. This drawing 
must be done very exactly, using good 
dividers and a large needle for draw- 
ing the radii; which need be done only 
near the edge of the disc, in the ring 
which is to contain the holes for 
scanning the image. 

Take any one of the radii and mark 
on it a point the proper distance from 

the edge of the disc, which is to be 
the position of the first outer hole. 

Now cut the disc from the sheet and 
afterward cut out the six holes for 
lightening it; using for this purpose 
a keyhole saw, to avoid the possible 
deformation coming from the use of 
scissors or such things. 

ALL ONE PIECE OR RIVETED + 
TOGETMER wiTN SUMO RIVETS= 

MOLE TO ST MOroR I 

SIIAFT 

SCANNING 01%., 

A practical design of television scanning 
disc and hub support members is here illus- 
trated. Note the holes cut in the disc to 
lighten it, where a small motor is to be used. 

The design also gives the dimen- 
sions of the hub for connecting the 
disc with the motor. This hub, of 
brass or aluminum, which can be con- 
structed cheaply by any lathe -oper- 
ator, is connected to the disk by eight 
rivets or eight small screws. The holes 
for fastening the hub are first made 
with a drill, taking good care that the 
center of the disc coincides perfectly 

NUT 

.. 'i 
--SCREWS NUT 

LOCKED- 

-B; I I 

k 

NUT FASTENED 
TO BASE"W- 

I OR THREAD 
Ì TAppED IN 

BASE 
MEMBER -A ". 

DRILL GUIDE 
HOLE 

SLIDING 
GUIDE BAR 

Fig. 2 (left)- Appear- 
ance of precision drilling 
jig, the guide of which 
can be moved with pre- 
cision to any desired point, 
by means of a threaded 

screw. 

A simple yet highly effec- 
tive method of laying out 
the holes in a scanning disc 
is here described; also 
hints on how to construct 
a hole layout and punching 

Jig 

with the central hole in the hub. If 
necessary, determine the diameter of 
the hole, which must be exactly equal 
to the diameter of the shaft of the 
motor at your disposal; and make the 
holes separately in the hub and the 
disc. 

Making the holes is the most deli- 
cate operation and is rarely a perfect 
success, unless the holes are exactly 
as they have been laid out on the disc 
with compasses and an accurate scale. 
Whenever the holes are not placed 
along a perfect spiral, the image is 
streaked with light and dark lines 
whenever one of the holes either 
partly coincides with another in the 
revolution of the disc, or does not scan 
closely enough, in rotation, to the next 
hole. In drawing holes, say .012 inch 
in diameter, it is very easy to commit 
a slight error. Since the height of 
this spiral is only about 3/4-inch, for 
60 holes laid out on a spiral of 17 
inches outer diameter, evidently pass- 
ing from one hole to the next means 
shortening the radius just .012 -inch. 
This is difficult, if not indeed impos- 
sible, to do exactly by hand, but it can 
be done with maximum precision by a 
mechanical screw or thread arrange- 
ment, similar to a micrometer. In par- 
ticular, the radial difference of all the 
holes can be made uniform by using 
the movement of a screw of the proper 
pitch. 

The arrangement and the applica- 
tion of the principle are shown in Fig. 
1 and the detailed construction in Fig. 
2, so simply as to be easily understood 
by everyone. 

Fasten on a table or piece of very 
flat, hard wood, a peg or stud of dia- 
meter equal to the shaft of the motor 
on which the disc is to be mounted, 
and place the disk over this. Because 

Fig. 1 (right) -Arrange- 
ment of scanning disc on 
top of work bench. to- 
gether with hole drilling 

ji9. 

STUD HOLE 
MOVABLE FWED \ PLATE) GUIDE 

SCREW OF 
50 OR FINER 
PITCH THREAD. 
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of the presence of the counterflange 
which is to be put underneath it, the 
lower surface of the disc will be a 
slight distance away from the table. 
Fasten on the table a metal plate, 
which will serve as guide for another 
in the radial direction of the disc; 
and move the latter plate by means of 
a screw with, say, 30, 40 or 60 turns 
to the inch. The second plate has, at 
its end toward the disc, a hole to serve 
as a guide for boring the holes in the 
disc. The determination of the dis- 
tance between the holes in the radial 
direction, .012 -inch, is secured by giv- 
ing the proper amount of turn to the 
screw which settles the relative mo- 
tion between the two plates. With this 
arrangement, not only are the holes 
perfectly spaced, along the radii, at 
the necessary distances, but they are 
also perfectly centered; because the 
boring is done with the flange already 
fastened to the disc and with the latter 
revolving about the properly- fitting 
center stud. 
TABLE OF THREADS FOR DRILLING JIG 

If guide screw has 30 threads per 
inch, then 

1 turn = 1 /30th inch = .033 inch 
1/2 turn =1 /60th inch = .0165 inch 
% turn = 1 /90th inch = .011 inch* 
1/4 turn =1 /120th inch = .00825 inch 

If guide screw has 40 threads per 
inch, corresponding to pitch used on 
micrometer spindles, then: 

SECTION A-A FIBRE HANDLE THREADED 

LIMITPIN FEED 
ROD) 

GUIDE_ t 
-PIECE f FLAT 

Ar 

IRON OR 
STEEL 

MOVABLE PUNCH 
AND DIE BLOCK 

o s' 
ROUND OR SQUARE PUNCH' 

PUNCH 
INSH NG HOLE (DIE) 

Detail bf a suggested design for scanning 
disc punch. The punch and die are accu- 
rately moved simultaneously to any pre- 
determined position, by means of a threaded 

screw. Suggested by H. W. Secor. 
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1 turn = 1/40th inch = .025 inch 
1/2 turn =1 /80th inch = .0125 inch* 
et cetera. 

If 20 threads per inch are used on 
guide spindle, then: 

1 turn = 1 /20th inch = .05 inch 
1/2 turn = 1 /40th inch = .025 inch 
1/4 turn = 1 /80th inch = .0125 inch* 

*Right value for disc described in Mr. Wie- 
necké s article on page 188. 

Fig. 1 shows a very simple form of 
making the apparatus in question, 
with which good results can be ob- 
tained; but, if the constructor has at 
his disposal proper tools, it is better to 
stick to the layout indicated in Fig. 2, 
which is without doubt better from 
the point of view of precision attain- 
able. In this type of construction, 
the four 12/24 or 8/32 screws serve 
to guide the moveable plate in both the 
horizontal and the vertical directions. 

Scanning Disc Hints 
q All holes must be smooth. 
q Thin disc desirable or else coun- 

ter -sink holes. 
q Holes should over -lap 3 to 5 per 

cent; this helps to eliminate 
"lines" in image. 

q Best to check up holes with lamp 
behind disc; magnifying lens 
helps. 

q Misplaced holes may be shifted 
by patching disc or by peening 
and filing hole. 

They need not be inserted all the way 
to the bottom, but only far enough to 
prevent excessive play of the movable 
plate in a vertical direction. 

The best hole is obtained by using a 
punch ; in which case it is not hard to 
make square holes. Without a punch, 
one must use a small drill, fitted in a 
very light hand drill or drill press and 
kept perfectly vertical. Use a push - 
pull ratchet stock; the speed of rotat- 
ing the drill point must be very slow. 
To use a punch, the piece of hardwood 
put under the disc for drilling must 
be replaced by an equally thick sheet 
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SET 
ISCREWS 

STEEL COLLARS 

Improved form of punch or drilling jig, 
with threaded screw to accurately move 
guide block to predetermined radius on 

the disc. 

Television Volume Indicator 
In the course of my experiments, I 

chanced on this unique volume indi- 
cator for television receivers. 

The circuit for modulating the neon 
lamp was taken from Radio Pictures' 
Data Sheets. 

My addition was the 0 -20 or 0 -10 
milliameter. The louder the signal, 
the quicker the ionization breaks 
down in the tube; and more current is 
drawn from the "B" supply. Thus 
one may tune a television station to 
resonance without the infernal cre- 
scendo from the loudspeaker. The 
meter may be switched out of circuit, 
or left in. It will give the operator a 
chance to notice the change in signal 

If 
You Are Getting 

GOOD IMAGES 
Tell other readers 

" How You Do It! " 
We will pay good rates for articles 
explaining in detail how to build 
TELEVISION RECEIVERS - 
"Tuners" and "Scanners ". 
Address all manuscripts and photos 
to the Editor, 
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96 -98 Park Place, New York City 

when a person or object moves on film 
or screen. ARCHIBALD J. BALL. 

n 
passing from one radius to the next, 
to make a new hole; in this way ex- 
actly arranging the spiral of 60 scan- 
ning holes. -La Radio per Tutti 
(Italian) . 

SHEET METAL. TABLE 
American "Wire Gauge" for Aluminum 

Gnugc Thickness height per 
No. M Ills 1111. Sq. Foot 

--.0 0.544 3.113.2 
4 ,14.3 5.159 2.550 
li II2.0 4.116 2.254 
5 125.5 :0.264 1.812 

Ill 101.1 :358 1.4:07 
12 50.5' 2.053 1.139 
14 04.1 1.028 1114 

16 60.5 1.291 .7111 
18 40.3 1.024 .505 
21) :1.2.0 .512 .431 
22 25.3 .644 57 
24 1.1 .510 .283 
26 13 %I .403 224 
25 12.6 .:12 1 .1 75 
30 10.0 25:31 .141 
32 7.93 .202 .112 
34 0.3 .160 .059 
36 5.0 .127 .071) 
35 4.0 .1111 .11311 

40 3.1 .080 .044 
(The thickness of copper Is the same, but 

the weight is 3.28 times as great.) 

POWER 
STAGE 

when a person or object moves on film 
or screen. ARCHIBALD J. BALL. 
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Mr. Ball's idea for eliminating the loud- 
speaker as a monitor in a television re- 
ceiver: he substitutes a milliammeter for 

the speaker. 
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A SHORT COURSE IN 
TELEVISION 

The Elements 

OR proper reception of television 
signals, where the scanning disc 
is employed, it is essential that 
the rotational speeds of the scan- 

ning mechanisms at the transmitting 
and receiving points be absolutely 
identical. When two units are rotat- 
ing in synchronism their relative 

45 

of Synchronism- Including 
By C. H. W. Nason, 

Television Engineer 

LESSON 3 

tained through the use of simple syn- 
chronous motors at both points. The 
speed of a synchronous motor depends 
upon the frequency of the supply and 
the number of poles on the motor, be- 
ing equal to the number of impulses 
per second (twice the frequency) di- 
vided by the number of poles. Thus 

Fig. 1. at left, 
shows "phonic 
wheel.' syn- 
chronizingmo - 

SPEED tor and ampli - 
CONTROL fier circuit, the 

I main power 
for rotating 
the disc being 
supplied by the 
larger motor 
shown at the 
right of the 

shaft. 

Illustration at the right shows construc- 
tion of "phonic wheel" motor used to 
preserve synchronism of the scanning disc 
at the television receiver. It is best to use 
a laminated toothed rotor and a lamin- 

ated field core. 

speeds are not only identical but are 
uniform. True synchronism also de- 
mands that the relative positions of 
the two devices be also exact. This 
means that the first scanning aperture 
of the receiving disc will have its 
radius in the vertical position, at the 
same instant the radius through the 
first aperture of the transmitting disc 
passes through the vertical. We will 
first concern ourselves with methods 
of maintaining the two discs at uni- 
form speed. 

A. C. Power Net Works 
For the sake of economy, the public 

service corporations tie in their vari- 
ous power stations and, through the 
use of complicated electrical equip- 
ment, maintain the relative phases of 
the generators in step with one an- 
other. In New York City, for ex- 
ample, the alternating- current gener- 
ating stations are tied in with those 
serving Long Island, some parts of 
up -state New York and portions of 
Connecticut. The public service sup- 
ply lines in New Jersey are tied in 
throughout that state, parts of Penn- 
sylvania, Maryland and Delaware. In- 
formation regarding your own locality 
can be obtained from your power com- 
pany. 

Where the transmitting station is 
on the same A.C. network as the re- 
ceiver, full synchronization may be ob- 

a New Method 

a portion of the scanned scene, in 
order to produce a well -defined "no 
signal" area. 

In cases where we are unable to use 
the regular supply lines for purposes 
of synchronization, we may amplify 
the scanning component by means of 
a tuned amplifier, and employ this 
amplified signal for driving the disc; 
this is not as difficult a job as it may 
seem. If we employ a small variable- 

a motor with two poles operating on a 
sixty -cycle supply would have a speed 
of sixty revolutions per second, or 
3,600 r.p.m. (revolutions per minute). 
Conversely, a speed of 1,200 r.p.m. 
requires a motor with six poles. 

In certain cases, a synchronous 
motor has direct current flowing 
through its windings, and the number 
of basic impulses is the same as the 
frequency of the supply. Here the 
number of poles is half that required 
when no D.C. is provided. 

How Scanning Frequency Is Used 
The television signal contains a 

strong component of the scanning fre- 
quency, which is derived from the 
number of scanned lines per picture 
multiplied by the picture frequency. 
In the 48 -line picture, transmitted at 
15 pictures per second, the scanning 
frequency is 720 cycles per second; 
and a strong component of this fre- 
quency is found in the signal. In the 
60 -line image, at 20 pictures per sec- 
ond, the scanning frequency is 1,200 
cycles. The strength of this compo- 
nent can be increased by blanking out 

speed motor for the sole purpose of 
overcoming frictional losses and main- 
taining our disc in rotation, the load 
placed on a second synchronous motor, 
designed merely to maintain the speed 
of rotation constant, will be not 
greater than three or four watts; a 
single '50 or a pair of '45s will do this 
admirably. Remember that, in deter- 
mining the number of poles the motor 
should have, we must decide whether 
the motor will operate directly in the 
plate circuit of the tube, with D.C. 
flowing through its windings; or 
whether we will use an output trans- 
former, so that only alternating cur- 
rent, of the scanning frequency will 
reach the motor windings. In opera- 
tion it makes little difference which 
method we employ ; although the trans- 
former will be a necessity if we are 
figuring on the use of a push -pull 
stage. 

Tuned Circuits Essential 
For the 48 -line pictures, where the 

scanning frequency is 720 cycles, the 
number of poles will be (for a speed 
of 900 r.p.m.) 48 if D.C. flows in the 
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windings, or 96 if pure A.C. is sup- 
plied. For the 60 -line images at 1,200 
r.p.m. the number of poles will be 60, 
where D.C. is flowing or 120 where 
pure A.C. is supplied. In order to 
achieve a current of the desired fre- 
quency in the amplifier output, it is 
essential that tuned circuits be em- 
ployed. 

In the amplifier circuit shown in 
Fig. 1 the motor is isolated from the 
direct current, and the amplifier is 
tuned to the required frequency as 
shown. The values of the capacity and 
inductance required will beas follows: 
at 720 cycles a Samson 3 -henry choke 
was employed for the grid inductance, 
and the capacity is .016 -mf. At 1,200 
cycles the choke was a 1 -henry Sam- 
son, and the condenser .0175 -mf. 
These are not calculated but experi- 
mental values; since manufacturing 
variations make necessary adjustment 
of the capacity values by building up 
from small fixed units, until maximum 
amplification at the desired frequency 
is obtained. 

Input for this amplifier is obtained 
from the output of the television re- 
ceiver proper, by tapping off a small 
voltage across a resistor in series with 
the neon lamp. It is essential that the 
constructor make adjustments on the 
resonant circuits, to compensate for 
manufacturing variations, since the 
circuits are quite sharp. 

The Phonic Wheel Motor 
Motors of the type described are 

known as "phonic wheels ". Their 
power is so limited as to make it al- 
most impossible to drive a disc di- 
rectly without some other motor to 
take up the frictional losses. The 
toothed wheels themselves may be sim- 
ple gears cut from cold -rolled steel, 
or they may be built up from iron or 
transformer -steel laminations. The 
latter process is difficult, unless dies 
are available, and is not recommended 
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the phonic motor exerts a considerable 
resistance to any change in speed, it 
cannot be expected to compensate for 
extreme variations in line voltage, un- 
der the influence of which synchron- 
ism will be lost. 

The Thermionic Brake 
In the course of experiment the 

writer has developed another syn- 
chronizing system which is not en- 

Fig. 2, at right, shows 
the author's new 
method of preserving 
synchronism at the 
television receiver. by 
causing the "phonic 
wheel" device to act 
as a generator. A 
variable speed motor 
carries the main load. 

tirely 
above. 
erable 
view. 
motor 
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considerable power is taken from the 
generator circuit, and the tendency is 
to slow up the speed of rotation. 

The cycle of operation is as follows: 
with the incoming signal so filtered 
by the tuned circuit that it allows only 
the scanning component to pass 
through, the variable -speed motor is 
turned on and gradually brought up to 
speed. At some instant the signal 
voltage on the grid of one tube will 

VARIABLE SPEED 
MOTOR 

different from that outlined 
It does, however, have consid- 
merit from many points of 
The driving, or variable -speed, 
is at all times set to have a 

In the Next Issue 
Lesson 4 

of the 

Course in Television 
will be on 

BASIC PRINCIPLES OF 
TELEVISION OPTICS 

speed slightly "leading" that of syn- 
chronism; and a vacuum -tube circuit 
has been devised to have a braking 
effect to limit the speed to that of syn- 
chronism. 

4 

500 
OHMS 

g+ 

for amateur purposes. The magnetiz- 
ing coils are connected in series and 
consist of about 5,000 turns of No. 36 
S.S.C. copper magnet wire on each 
winding. The magnet poles are, pre- 
ferably, cut from transformer steel 
laminations in the form shown in the 
sketch; the stacks being built. up to 
the thickness of the toothed rotor. 
These motors will run alone only when 
brought up to synchronous speed by 
some outside source of power. While 

NEON 
LAMP 

TO 
SYNCHRONIZING 

AMPLIFIER 

The diagram at the 
left shows the method 
of tapping off the 
synchronizing motor 
signal, from the out- 
put circuit of the tele- 

vision receiver. 

In this device, the phonic wheel is 
used to generate an alternating cur- 
rent of the same frequency as the 
scanning frequency of the signal. The 
output stage of the amplifier, fed with 
filament voltage only, consists of two 
tubes in a push -pull connection. Un- 
der normal circumstances, the tubes 
draw no plate current but, at the in- 
stant when the current generated by 
the phonic wheel alternator is syn- 
chronous with the incoming signal, 

have its maximum positive value ex- 
actly when the plate voltage from the 
generator assumes its maximum posi- 
tive value in that tube. At synchron- 
ous speed in the very next half- cycle, 
the same condition will obtain in the 
plate circuit of the other tube ; and a 
continuous load will be placed on the 
generating system. Because of the 
fact that the grid swings positive at 
this instant, the current drawn will 
assume large proportions, and a load 
of no insignificant proportions will be 
placed on the generating system. If 
the speed is drawn below that of syn- 
chronism, the load will no longer exist; 
and the fact that the driving motor is 
adjusted, by means of its rheostat, to 
a speed slightly above the synchron- 
ous, will suffice to bring the speed of 
the disc up to synchronism once more. 
This cycle of events will cause a slight 
"hunting" of the motor when first 
brought to speed; but this will die out 
after a fraction of a second. Even 
large differences in voltage can be ab- 
sorbed by this load. 

One peculiar effect may be noticed 
in operating this type of synchroniz- 
ing apparatus. If the scanned scene 
contains a large vertical band of light 
or extremely dark substance (such as 
a woman in white against a dark 
ground or vice versa) the synchroniz- 
ing signal may be taken from this ver- 
tical strip. If, then, the woman should 
move from side to side in the scene 
the synchronizing wave will shift its 
relative phase accordingly; and the 
entire scene will appear to move, while 
the object in actual motion will appear 
to stand still. 

Construction of the alternator is 
identical with that of the phonic motor 
carrying direct current. It is an es- 
sential this time that D.C. excitation 
be provided ; this may be done from a 
separate source, or by bringing the 
plate current of the previous amplifier 
stages through the windings, as shown 
in Fig. 2. 
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Fig. 5k above, 
shows proof of 
an original line 
cut illustration. 

Fig. 58, shows the 
s a me illustration 
formed with 120 

dots per inch. 

Fig. 58, above, 
shows same image 
formed of 120 lines 

to the inch. 

Fig. 5C -Here we 
see image formed 
of 60 lines per inch. 

Fig. 5C shows im- 
age formed by us- 
ing 60 dots per 

inch. 

PRINCIPLES of SCANNING 
The author explains in a very clear manner, just what happens when a subject is scanned at a tele- 
vision station, and just how the various degrees of light and shadow are transmitted and reproduced 
over the television circuit. The method of building up the image from a series of small picture 

elements is brought out in a very lucid manner. 

THE development of television, 
up to the present time, is not 
far enough advanced to permit 
the transmission either by wire 

or by radio of a complete "still pic- 

CARDBOARD WITH SQUARE HOLE 
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Fig. 1, above -Shows how light intensi y 
of various picture elements across a scan- 
ning path, No. 3 in this case, varies in de- 

gree, No. 12 being full black. 

ture" at one time. We have to divide 
the picture up into many small areas 
and, by means of an equivalent elec- 
trical signal, transmit these small 
areas one after the other. This pro- 
cess of breaking up a picture or scene 
into elementary areas is known as 
scanning. We shall learn that the 
speed with which we reproduce these 
small areas determines whether we 
shall have a still or a moving picture. 

Of vital importance in the process of 
scanning is the area or space to which 

Television Consultant, National Radio In- 
stitute. 

By A. C. KALBFLEISCH* 

the television pick -up system (the 
photo -cell) responds, and within which 
the subject or scene to be televised is 
confined. The area is defined as the 
field of view. In the present status 
of the art, the field of view is very 
limited. 

We have said that it is necessary to 
transmit in rapid succession a series 
of elementary areas; which are then 
assembled at the receiving end, to 
form an image of the scene which is 
being televised. It is essential there- 
fore that the light reflected from these 
elementary areas which are picked up 
by the photo -cell, deliver to the cell the 
maximum amount of light possible. 
We shall see that this is done by utiliz- 
ing a series of square (or round) holes 
in the form of a spiral at the outer 
edge of a thin metal disc, known as a 
scanning disc. 

Let us consider for a moment Fig. 
1, which represents a picture area 
which has been broken up into many 
horizontal strips. Let us go one step 
further and choose a particular hori- 
zontal strip, such as No. 3 for discus- 
sion. You will notice that we have 
divided this particular strip into 24 
squares. 

If we were to take a piece of card- 
board and cut into it a small square 
hole (slightly larger than the area of 
square No. 1, for example) and slide 
it over the picture horizontally along 
one particular strip, we would see 
through the hole a series of light and 
dark portions, such as squares Nos. 
1, 7, 12 and 16. Square No. i is white, 
and its position is at the left -hand 
side of the picture. As we slide the 
strip along toward the right.we begin 
to notice various shades of black and 
white, corresponding to the shades of 

the photograph. No. 7 is partly 
shaded, No. 12 is the darkest part of 
our picture and is entirely black. 
Having passed over the picture with 
our scanning hole (if we may call it 

Fig. 2 -This picture shows how a pencil 
of light projected from an arc, through the 
lens system and a hole in the rotating scan- 
ning disc, sweeps across the face of the sub- 
ject; the reflected light ray falling on the 

photoelectric cell. 

that), we find the remainder of the 
photograph is perfectly white. 

If we are able, therefore, to produce 
varying amounts of electric current, 
corresponding to the various shades 
which we observe as we slide along 
this horizontal strip, we will be able 
to transmit our picture by means of 
radio waves. The photoelectric cell is 
the device which changes varying light 
intensities into corresponding electri- 
cal impulses. 

Importance of Varying Light 
Reflection 

Different objects reflect different 
amounts of light ; it is this fact which 
has enabled engineers to develop tele- 
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vision successfully. Let us look for a 
moment at Fig. 2, which represents a 
light source behind a lens for focus- 
ing the rays of light from the lamp 
to a small point, as shown in the dia- 
gram. At this particular moment the 
little spot of light is focused on the 
man's forehead, which will reflect a 
considerable amount of light. If we 
were to focus a spot of light toward 
the top of the man's head, not so much 
light would be reflected, because of the 
color of the man's hair. In the same 
way, the white collar would reflect a 
large amount of light, while the coat 
would reflect hardly any. Our prob- 
lem, then, is to use a device which will 
cause a spot of light to pass back and 
forth, from left to right and from top 
to bottom, in a series of strips across 
the man's face. The scanning disc 
projects the light from the arc lamp 
upon the subject being televised. It 
is interesting to note that, in order to 
have a clear image of the object which 
we are scanning, we must divide up 
the picture into from 2,500 to 3,500 
spots to one square inch of picture. 

Sequence of Scanning 
Fig. 3 illustrates what we have been 

talking about. (Naturally, our spot 
of light is magnified for the sake of 
illustration; for in actual practice the 
scanning spot is only about 1/32 of 
an inch in diameter. You will see 
from Fig. 3 that the spot or square 
of light moves from left to .right, 
drops down a line, and moves from 
left to right again ; in much the same 
way that we "scan" or read pages of 
a book. 

Fig. 4 represents a peculiar curve, 
which we get by plotting the photo -cell 
current as the spot of light passes 
over the subject; it is meant to repre- 

5 

Ar 

c1 e--- 
48 

-e 
. 

Fig. 6- Typical scanning disc layout. No. 
1 hole scanning the subject first, then No. 

2. etc. 

sent the variations in reflected light 
from the man's head in Fig. 2 as the 
light travels across one particular 
horizontal strip. It is interesting to 
note that the currents produced by the 
photo -cell, due to this reflected light 
striking it, would correspond very 
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Fig. 3 -This char shows the progression. 
of the scanning light pencil, eaih path being 
scanned one after another, very rapidly and 

continuously. 

closely to the rather irregular curve 
of Fig. 4. That portion of the object 
which reflected the most light would 
produce the greatest photo -electric 
current, while the portion which re- 
flected the least amount of light would 
produce hardly any current. In this 
way, then, we build up our picture by 
means of varying photo -electric cur- 
rents. 

Photo -Cell Is the "Eye" 
The photo -cell is the eye of the tele- 

vision system, and scanning is the 
method by which this eye picks up and 
reproduces an image of the action tak- 
ing place before it. The human eye 
observes a rather broad field of view. 
Unfortunately, the eye of television, 
the photo -cell, is limited to an ex- 
tremely small field of view. However, 
a television pick -up device can render 
a distinctly useful service if a well - 
chosen field of view is selected. Fur- 
thermore, the eye will make up for 
the minute details which present -day 
systems lack. 

If a comparison is made between a 
scene as depicted in a newspaper and 
an actual photograph of that scene, 
we can see that the latter has much 
greater detail. The newspaper picture 
is an attempt to show a photograph on 
the printed page. The clarity of the 
newspaper print is determined by the 
size of the screen used in making it. 
Figs. 5a, 5b and 5c represent, respec- 
tively, the original; a newspaper print 
in which a 120 -mesh screen was used; 
and a print in which a 60 -mesh screen 
was used. Just what is the connec- 
tion between Figs. 5b and 5c, and 
scanning? Simply this: in Fig. 5b we 
have divided one picture into 14,400 
elementary areas, while in Fig. 5c we 
have divided it into 3,600 elementary 
areas. It is customary to consider the 
detail of a picture such as Fig. 5a in 
terms of elements per square inch. 

Therefore our detail would be 14,- 
400 elements or dots per square inch. 
As an experiment, look at these pic- 
tures: first one foot away; then three 

feet away; and finally five feet away. 
The farther away the picture is, the 
less noticeable are the elementary 
areas. This is an important factor in 
television for, as we stated previously, 
present television systems are capable 
of reproducing a detail of 2,500 to 
3,500 impressions per square inch. 
For a square picture, therefore, we 
should have our scene to be televised 
divided into 50 squares per row and 
50 rows. 

How Scanning Disc Works 
Let us consider the action of a scan- 

ning disc when rotated slowly. Fig. 6 
represents the disc and we shall rotate 
it in a clockwise direction. Since the 
disc consists of 48 holes, one revolu- 
tion of the disc will divide our picture 
or scene into 48 strips. Hole No. 1 

would produce a strip across the top 
of Fig. 2. Hole No. 2 would produce a 
picture strip one row lower. It is evi- 
dent, therefore, that with one revolu- 
tion of the disc we have completely 
covered the man's face with one little 
spot of light. As the disc rotates, this 
process is repeated over again. 

It is interesting to note that, for 
television of moving objects, fifteen 
complete pictures are required per sec- 
ond. Our scanning disc must cover 
the man's face fifteen times per sec- 
ond, if we are to have what is called 
a continuous picture. With a 48 -hole 
disc, therefore, we would have 48 x 48 
x 15, or 34,560 impressions per second 

Fig. 4 -Shows the curve we obtain by 
plotting the photo -cell current, as the scan- 
ning light spot passes over a subject's face, 

for example. 

to be picked up by the photo -cell. 
Since the number of lines into which 
the scene is divided is determined by 
the number of holes in the disc, tele- 
vision systems are classified as 24-, 
48 -, 50 -, 60- and 72 -line systems. It 
is evident that, the larger the number 
of lines, the clearer the picture will 
be. It is also true that the greater 
the detail, the higher the picture fre- 
quency, and the more difficult, there- 
fore, it becomes to construct appa- 
ratus which will pass this wide band 
of frequencies. 

In a 48 -line system, the highest fre- 
quency which we must pass is 
48x48 x15, 

or 17,280 cycles per second ; 

2 
(Continued on page 227) 
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Fig. 1. Shows the general arrangement of Von Ardenne's 
Cathode Ray Oscillograph tube used for the reproduction of a 

television image. 

Aextremely imp point 
bearing th practic al appli- 
cation of any television system 
is the question of cost especi- 

ally at the receiving end. Probably 
today sets can be made for receiving 
every kind of television broadcast, but 
they would be quite expensive. 

After a superficial judgment, one 
might include the oscillograph tele- 
visor with this class; for it requires 
a large Braun tube, which is operated 
at very high voltages, and an exten- 
sive filter apparatus. 

Two Types of Oscillograph Tube 
There are two types of the oscillo- 

graph tube for television purposes, 
one the model of Manfred von Ardenne, 
and the other, that made by the West- 
inghouse Co., according to V. Zwory- 
kin's design. These two types differ; 
in that the 3rst has all the electrodes 
controlling the electron flow, located 
inside the tube; while in the second 
these electrodes which control the 
horizontal and vertical deflections of 
the electron stream, are arranged out- 
side the tube. 

The two types of tube differ also in 
that only one anode potential is used 
with the first; while with the second 
two different potentials are used. The 
reason for this is found in the ar- 
rangement of the control electrodes, 
the schemes of which appear in Figs. 
1 and 2. 

The closer the control electrodes are 
to the electron stream, the easier this 
is to control with the given electro- 
s t a t i c or electromagnetic f i e l d 
strength, which is determined by the 
amplifying power of the receiving set. 

Furthermore, the cathode -ray is 
more easily deflected as its velocity is 
less: i.e., the lower the anode poten- 
tial. If therefore (as in Fig. 1) the 
control electrodes lie very near the 
flow of electrons, successful operation 
can be obtained at a higher electron 
velocity than with the arrangement of 
Fig. 2, whereby we can attain the 
same control over the electron flow 
only by operation at a relatively low 
anode potential- always presupposing 
the same electrostatic or electromag- 
netic field strength. Since to obtain a 
useful image luminosity requires a 
fairly high anode potential, this is 

THE ELEMENTS 
of the 

CATHODE -RAY 
TELEVISOR 

By H. BRYKCZYNSKI 

applied (Fig. 2) only after the deflec- 
tion of the electrons. 

Therefore the final effect is the 
same in Figs. 1 and 2; but there is a 
very great difference in the construc- 
tion of the tubes and in their cost. 

Oscillograph Tubes Must Be Exactly 
Built 

In Fig. 1, the placing of the control 
electrodes and the anode relative to 
the electron flow must be very exact, 
in order to ensure a uniform deflec- 
tion of the flow in all directions. This 
entails considerable labor; because the 
electrodes must be solidly fused in. 
However, the concentric position of 
the control electrode Z and the anode 
Al (Fig. 2) can be fairly simply at- 

Fig. 2. The general ar- 
rangement of the elec- 
tro- static plates and also 
electro- magnets (placed 
at right angles to the 
plates) i n Zworykin 's 
Oscillograph tube for 
television. The Cathode 
Ray swings bac k and 
forth, up and down, and 
reproduces the image or 
oicture on the fluorescent 
screen at the end of the 

tube. 

visor, three distinct operating fre- 
quencies are needed: the pictorial - 
element frequency, the strength of 
which varies with the character of the 
picture transmitted; the vertical scan- 
ning frequency, and the horizontal 
scanning frequency. 

Of these last two, the vertical fre- 
quency is produced at the receiving 
end, and is simply controlled by im- 
pulses from the transmitter. On the 
other hand, the horizontal frequency 
is radiated by the transmitter. Since 
it would be far too expensive to have 
a separate transmitter and a separate 
receiver for each of the three fre- 
quencies, all three are impressed upon 
one carrier wave, amplified by one re- 
ceiver, and separated at the output by 

FLUORESCENT 

A2 
SCREEN 

COILS TURNED 

tained; the same holds true for the 
arrangement of the deflection elec- 
trodes. 

As is well known, the oscillograph 
tubes are operated at high voltages - 
up to 3,000. The fact that Fig. 1 re- 
quires only one and Fig. 2 two anode 
potentials, is relatively unimportant. 
It is, however, important that in such 
tubes the anode current be extremely 
small; so that the wattage output of 
the current source (always an A.C. 
filter connection) is very low. 

This high -voltage connection cannot 
be used simultaneously, however, for 
feeding the amplifier tubes; for then 
the receiver would be far too costly. 
For this there must be used a second 
filter connection which, of course, is 
already built into most radio receiv- 
ing sets. 

To operate the oscillograph tele- 

H 

AT 90 DEGREE ANGLE TO THE 
PLANE OF THE DRAWING. 

filters. This can be done very satis- 
factorily, within limits. 

Fig. 3 shows a plan of the filter ar- 
rangements. At the output of the 
receiver there is, first, a band -pass 
circuit which separates and filters out 
the horizontal scanning frequency 
from the other two frequencies. Then 
this frequency is passed into an ampli- 
fier and from there brought to the 
magnet coils serving to cause a hori- 
zontal deflection of the electron flow. 

Two Control Frequencies 
From the two other frequencies 

there is then filtered out that which 
controls the vertical frequency, which 
is generated locally. This is a succes- 
sion of A.C. impulses having, for in- 
stance, a frequency of 4,000 cycles. 
First, these scanning- frequency im- 
pulses are filtered, then passed through 
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a low -power amplifier, rectified, and 
sent to the grid of the control tube. 
By this means there is produced an 
alternation in the charges on the con- 
denser plates oÍ he oscillograph tube; 
and by this action the periodic deflec- 
tion of the electron flow in a vertical 
direction is accomplished. 

Attention must be given to see that 
the electron flow in the oscillograph 
tube is moved in a vertical direction, 
at the same speed as the scanning at 
the sending end. This control is ob- 
tained by switching in different ca- 
pacities across the generator tube TG. 

The necessity of such a filter ar- 
rangement, of course, increases the 
cost of the set considerably; although 
such a filter system (since we are 
dealing with low- frequency alternat- 
ing potentials) is much cheaper and 
easier to make than high- frequency 
filters. 

The filter coils are built exactly like 
the little coils of the usual audio -fre- 
quency transformers in radio sets; 
though naturally without iron cores. 
They can be adjusted to different fre- 
quency values, like the tuning coils of 
radio -frequency circuits, by means of 
parallel or series capacities; which, 
however, cannot be here continuously 
variable, but are made variable in 
steps. 

The filter circuits themselves, there- 
fore, do not cost much. The only ex- 
pensive parts are the tubes. If these 
are built in with the usual receiving 
set, they can be fed from the same 
source of current as the latter. 

It is important that tube TG, which 
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Fig. 3- Typical television receiver circuit employed in connection with the cathode ray 
oscillograph tube for reproducing television images. 
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is coupled with T_ as a D.C. amplifier, 
should have a considerable bias (as 
high as 110 volts negative). This 
disadvantage might be overcome by 
having the function of TG taken over 
by T2. Then the power of tube T2 
must be increased; for instance, by 
using a pentode here. 

Then T2 (or, otherwise, TG) must 
receive a negative bias so high that, 
while no current is passing through 
the amplifier, the anode current is 
zero; the tube therefore must repre- 
sent an infinitely high resistance. 

The total cost of the complete tele- 
vision set with the oscillograph tube 
is today about $150.00. This cost may 
be considerably reduced by making 
for oneself many parts, such as those 
of the high -voltage connection and the 
filter system. An oscillograph tube 
alone costs about $35.00. This price 
is far too high in relation to the effort 
used in manufacture; for making such 
a tube is, after all, a very simple 
matter, compared with the production 
of many receiver tubes, such as the 
pentodes. Bastelbriefe. 

What's This Thing Synchronization ? 
ALTHOUGH the word synchron- 

ism is probably current every- 
where, its exact technical defi- 
nition is certainly known to 

few. To establish this idea exactly, 
let us study a few examples. Think 
of two watches; one for example in 
Vienna and the other in New York. 
In both cases, the time of revolution 

A 

B 

of the hands will be the same; since, 
obviously, twelve hours last as long in 
one place as in the other. Therefore 
the hands of the two watches will 
turn on their shafts at exactly the 
same speed. But while the Vienna 
watch indicates 12, the one in New 
York will only read 6. One says that 
the two watches run isochronously, 

Diagram at left shows 
how two discs at "A" 
may be rotating at the 
some speed but the vari- 
ous points on the two 
discs, representing the 
transmitter and receiver. 
are not in perfect reg- 
ister as the numbers 
disclose. Two discs 
running in this fashion 
are said to be running 

in isochronism. 

The two discs shown 
at "13 on the left are 
running in perfect syn- 
chronism the lines 1. 2. 
etc., lining up exactly 
at the transmitter and 
receiver. Another ex- 
ample of pictures not 
in register is shown at 

the right. 

not synchronously. They would run 
synchronously, only if both should in- 
dicate exactly the same time. This 
difference is very important. 

Another example: look at two 
wheels of a wagon. Of course they 
will make the same number of revolt'. 
tions, i.e., isochronously (Fig. 1A). 

(Continued on page 230) 
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Fig. 1- Ordinary Neon glow tube at the left; at right the 
new super- frequency tube, a special new type of television 

lamp devised by Mihaly. 

THE problem of television was 
solved in principle fifty years 
ago; but the then -existing state 
of technology made it impossible 

to build a serviceable transmitting ap- 
paratus. Only the perfection of the 
selenium cell by Mihaly and the in- 
vention of the photo -cell (based on the 
investigations of Heinrich Hertz, 
Hallwachs and others) made it pos- 
sible to send the pictorial elements of 
moving pictures fast enough over a 
single wire. The scanning of the pic- 
torial elements, which can be accom- 
plished in various ways in so far de- 
veloped that the collective images al- 
ready have the fineness of definition 
found in a coarse newspaper picture. 

But the weak point, today, is still 
the insufficient illumination of the 
image, which appears in reddish - 
black or bluish -black contrasts. Imag- 
ine that in the use of a glow lamp, for 
example, only one point of its lighting 
surface is utilized at any one time; 
namely, that point whose light is al- 
lowed to pass through by the hole in 
the scanning disc! For explanation, 
imagine an image ten centimeters 
(four inches) square which may con- 
sist of 10,000 pictorial elements each 
1 millimeter (1/25 -inch) square. On 
each pictorial element falls only 
1 /10,000 of the available light, for 
only 1 /100.000 of a second, if the 
scanning of the image takes place in 
1 /10 of a second. 

At the same time the reproduction 
of images at 10 images to the second 
is the minimum rate; since, with mo- 
tion pictures, the minimum is 16 pic- 
tures a second. Only a few years ago 
eminent scientists declared television 
in our present sense impossible; since 
the eye cannot form such short and 
feeble light impressions into a pic- 
torial impression, they said. It was 
therefore a mighty achievement to 
provide a source of light for such rig- 
orous demands; but still the improve- 
ment of the lighting of the image re- 
mains the central problem. 

Basically, we know two possibilities 
of converting the image current com- 
ing from a transmitter into corre- 
sponding light -values: either to make 
an electric lamp light up more or less 
brightly through the current oscilla- 
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INERTIA -FREE 
Light Sources 

for 
TELEVISION SETS 

By FREDERICK WINCKEL 

Among the interesting sources 
of light for Television sets, the 
author discusses the action of 
ordinary Neon tubes, as well as 
the newer Tungsten Are, the 
Braun oscillograph and the 
Mihaly super -frequency lamp. 

tions, or to use the picture current to 
modulate a constant source of light, 
i.e., to strengthen and weaken it alter- 
nately. In both cases, it is necessary 
to amplify the pictorial current by 
means of electron tubes (a radio am- 
plifier), so that the feeble current 
fluctuations are sufficiently differenti- 
ated in the image. 

Unluckily, the electric incandescent 
lamp, with its high candle -power, can- 
not be used for the source of illumina- 
tion; since, in consequence of its 
high heat capacity, it operates much 
too slowly. 

Action of Glow Lamps 
Accordingly, for the first method, 

there remain only the different types 
of glow- lamps. Their principle of op- 
eration is familiar: between two elec- 
trodes, across which is an electric po- 

F i g . 2- Arrange- 
ment of the Braun 
oscillograph tube as 
televisor. A dynamo 
is shown as the source 
of potential between 
the plate and the fila- 
ment: the fluorescent 

screen at S. 

spreads, with decreasing pressure, to 
a reddish band of light which, start- 
ing from the anode, finally spreads 
through the whole tube at 3 or 4 mm. 
pressure -a phenomenon familiar in 
Geissler tubes. With further rare- 
faction, there forms on the cathode a 
blue spot of light, which finally com- 
pletely covers the cathode. At a pres- 
sure of 0.5 mm., stratifications appear 
in the band of light, which has be- 
come brighter; while the blue light 
rises from the cathode and spreads 
toward the anode. At the same time 
there forms at the cathode a reddish 
layer, so that three strata are now 
present (the one just named, the blue 
cathode light, and a dark space lying 
between) which are collectively 
termed "negative glow." With still 
further rarefaction, the blue cathode 
light decreases and completely disap- 
pears. Thereafter, at .02 -mm. pres- 
sure (about 1/1500 atmospheric) 
green and blue fluorescence appears 
at the glass wall opposite the cathode, 
which is due to the cathode rays now 
forming. To utilize this, one bends 
the glass tube at a right angle. 

The cathode rays consist of an elec- 
tron flow, whose velocity on leaving 
the cathode depends on the voltage 

QoQ, 

tential, a luminous glow is formed in 
the gas, which is rarefied. Generally 
the electrodes consist of aluminum; 
since most other metals are gradually 
reduced to dust by the discharges. 
The cathode (in the German lamps) 
is in the form of a circular disc, 
while the anode consists of a wire. 
The glow, which forms as a ring at 
about 50 mm. pressure (about one 
pound to the square inch), gradually 

across the tube. That the cathode 
rays are diverted by magnetic and 
electrostatic fields, and that they have 
the characteristic of charging nega- 
tively bodies which they strike, is well 
known. 

New Television Lamps 
The processes taking place in glow- 

lamps must be so extensively consid- 
ered, because they are used for the 
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different television systems in every 
stage of rarefaction. The cheaper re- 
ceivers use the reddish light of the 
first type, requiring rarefaction only 
to 3 mm., and needing only low vol- 
tages. Then the gas content consists 
of neon, or of a mixture of mercury 
vapor and argon, with which less 
power is required than with the ni- 
trogen formerly used. For this rea- 
son the mercury vapor and argon mix- 
ture is generally used today. 

Lately, Mihaly has replaced the 
aluminum electrodes by electrodes 
made of an iron alloy; in this way he 
produces a glow - lamp called the 
"super -frequency" lamp (Fig. 1) , 

which costs no more than an incan- 
descent light, offers no difficulties in 
operation, and requires no special 
sources of current. The last is an im- 

Fig. 3 -The Tungsten arc experimented 
with by Mihaly. Inside the tube there are 
two tungsten balls (W) separated 1/25 
inch. The tube is filled with an inert gas. 

portant requisite in constructing a 
television receiver for popular use and 
much research has been devoted to 
this purpose. 

T h e Reichspostzentralamt (t h e 
German Postal Service's Central Of- 
fice) exhibited at last year's radio 
show (in Berlin) glow -lamps with 
blue light at 10 mm. pressure, which 
the Post Office developed in its lab- 
oratory. The light is indeed bright 
enough, but it might tire the eyes 
after a while by its flickering. There 
is also danger, with these lamps, that 
under D.C. stimulation dark strata 
may form inside the positive column 
of light, and change the exact light 
value of the picture current. With a 
definite pressure of mercury vapor, 
however, stratification can be avoided, 
even in D.C. operation. 

It is certainly better to use modu- 
lated radio -frequency current, which 
a transmitter of low power can fur- 
nish. By a little control sender the 
main transmitter affords the lamp the 
necessary constant voltage; so that 
the glow does not break down under 
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Fig. 4- Diagram 
showing the arrange- 
ment of the Kerr light 
value; prisms are rep- 
resented by (N), con- 
denser plates by (C), 
which are placed in a 
vessel containing nitro - 

benzol. 

N 

modulation by the picture current. 
An especially good illumination sur- 
face is obtained by bending a glass 
tube 2 mm., in diameter back and 
forth in serpentine form. 

Cathode -Ray Lamps 
Glow lamps in the last stage of 

rarefaction (i.e., with .02- to .001 - 
mm., gas pressure, such as the Braun 
tubes) find use in the television sys- 
tem of Zworykin. Skaupy also has had 
very good results with them in corre- 
sponding experiments. 

Skaupy uses the Braun oscillograph 
tube in the way shown in Fig. 2. The 
cathode rays produced in the tube R 
are diverted by electrostatic fields of 
changing strength, which are created 
across the condenser plates C; so that 
the spot of light moves back and forth 
on the fluorescent screen S, reproduc- 
ing the image by scanning. The image 
current is controlled by the grid G. 
The cathode ray must pass in its path 
the screen B which, at the same time, 
serves as the anode, so that only a 
thin ray (producing a point of light) 
falls on the screen S. The disadvan- 
tages of this method are due to the 
fact that the cathode rays possess a 
magnetic spectrum; and because of 
their spreading, they appear, not as 
dots, but in the form of bands. 

The directly -controlled lamps, de- 
scribed above, which respond to cur- 
rent fluctuations, are being supple- 
mented by a great number of original 
and ingenious productions which, how- 
ever, are not in practice equal to the 
exacting demands of television. This 
is true of many sources of steady 
light, of which we shall mention only 
those possessing practical importance. 

Mihaly has long experimented with 
the tungsten arc light, which unites 
the advantages of the arc light and 
the incandescent light. As shown in 
Fig. 3, it contains, in a tube R, two 
tungsten spheres W, 2 mm. (.1 -inch) 
in diameter, separated 1 mm. (1/25 - 
inch) which are the electrodes; the 
tube is filled with an inert gas. Its 
great advantage lies in the formation 
of no visible arc of light; instead, the 
electrodes themselves are made white 
hot by the electric current and there- 
by form a dot -shaped source of con- 
stant light. The radiation of light is 
then modulated in accordance with the 
image- current fluctuations, by two 
screens; which move toward each 
other and thereby cut off more or less 
light. 

Since, in this system, mechanically- 

N 
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movable parts are impracticable, re- 
sort is usually made to another 
method, which depends on the rotation 
of the plane of polarization of the 
light under the influence of a mag- 
netic field. This phenomenon, discov- 
ered by Faraday, was used by Nipkow 
for the making of an inertia -free 
light -relay. The light rays of a con- 
stant source of light are made parallel 
by a lens, then pass a nicol prism 
(polarizer), go through a rod of Far- 
aday glass, which is surrounded by a 
coil having a current passing through 
it; and, after passing a second nicol 
prism (analyser), they fall on the 
picture screen. If the two prisms are 
so placed that no light passes through, 
and the image current is then passed 
through the magnetic coil, there is 
formed on the picture screen, by the 
rotation of the plane of polarization, 
a dot of light. 

The Nipkow light relay was consid- 
erably improved by the English phys- 
icist Kerr, through his discovery of 
the double refraction in liquids pro- 
duced by electricity. If there is 
placed between the Nipkow prisms N 
(Fig. 4) a vessel of nitrobenzol, sep- 
arating two charged condenser plates 
C, the optical properties of the nitro- 
benzol are altered under the influence 
of the electric field ; i.e.. it becomes 
doubly refracting, and the light can 
now pass the analyser. 

For reconstruction of the image, 
however, the Nipkow disc should not 
be used here; since the pencil of light 

WE WANT 
And Will Pay For Good Articles 

Describing 
WORKABLE TELEVISION 

RECEIVERS AND SCANNERS 

leaving the Kerr cell is very concen- 
trated. Therefore Karolus, who uses 
the Kerr cell in his televisor, employs 
in reconstructing the image a Weiller 
mirror -wheel, which projects the pic- 
torial elements on a screen. 

Attempts have been made to pre- 
pare the picture screen in such a way 
as to give an "afterglow" to the pic- 
torial elements, which are of extreme- 
ly short duration. It is difficult, how- 
ever, to find a suitable substance, 
which has an afterglow neither too 
long nor too short. 

(Continued on page 233) 
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Fig. 1- Characteristic curve for a typical neon 

TRANSDUCERS are those pieces 
of physical apparatus which 
convert energy of one kind into 
energy of an entirely different 

nature. The photo -tube is a trans- 
ducer, inasmuch as it converts a varia- 

2000 
JHM5 

glow tube. 
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HOW TO COUPLE 
the 

NEON TUBE 
Did you know that excess voltage may ruin 
your neon tube? The use of suitable cur - 
rent- limiting devices in the neon tube cir- 
cuit, also the best methods of connecting 
the neon tube for maximum results are 

here discussed. 

Unfortunately, when considering the 
neon lamp as a load for a thermionic 
vacuum tube, we are concerned not 
with the D.C. resistance but with the 
impedance, or differential resistance, 
as determined from the slope of the 

-A- 
Jig. 2- Various methods of 

tion in light intensity into a variation 
of an electric current. The loud 
speaker is a transducer of a highly 
complex nature. The neon lamp em- 
ployed in television is a transducer 
also. Because of the complexity of 
the problem we will consider the neon 
lamp only as a piece of electrical ap- 
paratus in the load circuit of a 
vacuum tube, leaving all consideration 
of its characteristics as a source of 
light to some later article. We might 
here mention two facts concerning its 
use as a source of light -namely, that 
the lamp is rated as to its sensitivity 
in candles per milliampere. This is 
the figure of merit for neon lamps of 
a particular class, much as mutual 
conductance is used in comparing 
vacuum tubes. We also note that the 
intrinsic brilliancy varies directly as 
the current passing through the tube. 

How Impedance Is Found 
The neon lamp for which the char- 

acteristic curve is given in Fig. 1, has 
a mean D.C. resistance of 6,250 ohms; 
and this drop must be considered in 
designing power- supply apparatus. 

-B- 

teristic curve at all times. If it is 
desired to operate the output tube at 
a constant plate voltage some form of 
isolation for the neon lamp must be 
resorted to; such an arrangement is 

(Continued on page 233) 

-D- 
connecting a neon tube to the output amplifier stage of a television receiver. 

characteristic curve. This value is ob- 
tained by dividing a given change in 
voltage by the corresponding change 
in current. In this case the slope of 
the curve shows an impedance of 350 
ohms -much too low a value to work 
in the plate circuit of a vacuum tube, 
without undue distortion. 

Fig. 2A shows the method employed 
in connecting the neon lamp directly 
into the plate circuit of a vacuum tube. 
In order to create a more favorable 
load, we have connected a 2,060 -ohm 
resistance in series with the lamp. 
Under these conditions the impedance 
of the load has become 2,350 ohms; 
but it must be borne in mind that the 
D.C. resistance has become 8,250 
ohms, which corresponds to a voltage 
drop of 165 at 20 milliamps. Any va- 
riation in the initial brilliancy of the 
lamp must be obtained by changing 
the plate current of the vacuum tube 
(and, naturally, the plate voltage) by 
varying the resistance shown in the 
figure. Such a change in plate voltage 
demands a corresponding change in 
the bias of the tube, if it is to operate 
on a favorable portion of its charac- 
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I 
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Fig. 3 -Loud speaker should either be 
isolated from the circuit by the use of a 
coupling condenser, as shown at A above, 
or it should have a resistance in series to 
make the drop through the speaker circuit 
the same as that through the neon tube. 
In the first case a simple snap -switch will 
do, while a D. P. D. T. switch is required 

in the second instance. 
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IN 
the first and second issues of 

TELEVISION NEWS, we printed the 
following announcement: 

$50.00 For a New Word -Why 
"Lookers -in "? 

Here's your chance to earn fifty dol- 
lars very easily by using your wits for 
a few moments and write the editors 
what word you would suggest to sub- 
stitute for the clumsy term "LOOK - 
ERS-IN." For example in radio 
broadcast reception we have the "List - 
eners-In" or "B. C. L's." as they are 
sometimes called. A number of names 
are easily called to mind, such as: 
SEERS-IN - TELEVISORS - 
RADIO-EYES - RADIOVISORS - 
RADIOVISIONIST - RADVISION 
-VIS- RADS- VIS -TELS. 

These names have already been sug- 
gested so do not send in any of these. 
However, we are sure that among our 
many thousands of readers, some one 
will suggest the perfect word, which 
will serve as a good substitute for 
"LOOKERS -IN ". 

Here are the rules. 
The word should be euphonious, 

sound well and be short rather than 
long. This contest closes Noon -May 
1st, 1931. All letters containing en- 
tries to this contest must be post- 
marked not later than the time speci- 
fied. In the event that two or more 
persons should submit the name se- 
lected as the best, each of those per- 
sons will be awarded the full amount 
of the prize offered. 

All letters must be addressed to: 
"New Word" Editor, TELEVISION 
NEWS, 98 Park Place, New York City, 
N. Y. 

In response to this announcement 
there were received a total of several 
thousand entries to this contest and, 
from the quantity standpoint, the con- 
test itself may be declared a huge 
success. Unfortunately the success 
was somewhat doubtful from the qual- 
ity standpoint. 

So many people participated in the 
contest, it would seem more or less 
necessary that a really adequate word 
should be found to replace the cumber- 
some one "lookers -in ". 

While under the rules of our contest 
we must award the prize to one indi- 
vidual, we do so with some misgiving, 
because it is somewhat doubtful 
whether the prize -winning word will 
find its way into general use. How- 
ever, stranger things have happened 
and, perhaps, the word may be 
adopted. 

The contest brought forth hundreds 
of suggestions, most of which, how- 
ever, were duplicated; some words 
sent in received as many as thirty and 
forty duplications from various read- 
ers! Some of the more common words 
suggested were the following: 
Televistor Visibilist 
Televisionist Televist 
Telespectator Televiewer 
Eyers Tel -o -Seers 
On- Lookers Photo -Gazers 
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RESULTS 
of 

$50.00 
"New Word" 

Contest 
The Prize -Winning Word 

"VISUALIST" 
to Replace "Lookers -In" 

T. V. L. (Tele- 
vision Looker) 

Peekers 
Telespectors 
Radio- Gazers 
Radioviewers 
Visionites 
Site -Seers 
Teleseer 
Space -Gazers 
Scanners 
Sees -All 
Visagers 
Opto- Visors 
C -ers 
Etherscanist 
Tetespect 
Vis -Scans 
Radio -Seers 
In- Lookers 
Visionees 
Tele fans 

Vis -Fans 
Viewers 
Photo- Seekers 
Telezers 
Tele- Optors 
Televites 
Vision -Ears 
Televin 
Mien -a -Scope 
Tele- Optics 
Phonoscope 
Teleseers 
Spec tauds 
Scan -Fans 
Teleconist 
Spectators 
Gaze -Ins 
Telespy 
Seers 
Viewee 
Obery -Airs 
Airscanners 

The humorous element, as in all 
contests, was well represented. We 
mention a few titles, which were sub- 
mitted in all seriousness, no doubt, but 

.they sound quite humorous when you 
first hear them. 
Ravizzier 
Air -Peepers 
Picture -Hunters 
Opticklers 
Labarinthians 
Penumbrains 
Vis -Hams 
Ether- Lookers 
Gaze- Hounds 

Cathodeons 
Locusolians 
Pantograph- 

ographers 
Radiopeeks 
In-Gazer 
Cyclodramains 
Kinetoscopsters 
Nipkownairs 
Televigilante 

We also came into receipt of an en- 
try from a very distinguished scien- 
tist, Dr. D. McFarlan Moore, the in- 
ventor of the television tube. Some 
years ago, Dr. Moore suggested the 
word Telorama instead of television 
(this word was approved by Dr. Viza- 
telly, for insertion in the New Stan- 
dard Dictionary) ; the word Dr. Moore 
entered was Teloramists. 

Another distinguished entry was 
from H. J. Barton Chapple, Wh. Sch., 
B. Sc. (Hons. Lond.), A.C.G.I., D.I.C., 

A.M.I.E.E., a famous television writer 
connected with the Baird (English) 
company and co- author of the book, 
Television Today and Tomorrow. 112 
suggested the word Televiewer; how- 
ever, this word had about one hundred 
and fifty duplications. 

Dr. W. F. Belmont, of Woodstock 
College, Woodstock, Maryland, made 
out a very good case for the word, 
Scopers. He advised that the word 
radioscope is made up of radio plus 
scope; radio, of which we all know the 
meaning, and scope, meaning seeing or 
watching -hence "scoper ". Dr. Bel- 
mont gives some examples of how to 
use the word: 

"Many letters were received from 
Scopers." 

"The last Scope was put on the air 
at 10:30 P. M." 

"Scoping was very poor last night," 
etc. 

In awarding the prize to Sidney 
Karl Steinfeld, of New Orleans, we 
feel that under the circumstances we 
have done as good as can be expected. 
The word VISUALIST is a fair one, 
and it may serve a good purpose in 
television. This word was selected 
because it was euphonious and ex- 
pressed exactly what it is supposed to. 
Sitting in front of a television re- 
ceiver you visualize the image before 
you; this, consequently, makes you a 
VISUALIST. But, as we have said 
at the beginning, it may be doubtful 
that the word finds its way into the 
common language. Only time can tell. 
$50.00 Prize awarded to: 

Sidney Karl Steinfeld 
3706 Gen. Pershing Street, 

New Orleans, La. 
for the new word 

VISUALIST 
to supplant the cumbersome word 
"lookers -in" in television. 

In connection with our "New 
Word" contest, special honorary 
mention is given to: 

William J. Crocker 
738 Snow Street, 

Negaunee, Michigan 
for the word 

SCENIST 
We suggest and recommend 

this word for the television tech- 
nicians at the transmitter. The 
men who operate the television 
transmitter, and put the tele- 
vision scenes on the air, may be 
termed quite properly SCEN- 
ISTS. We believe this to be an 
excellent word which should find 
its way into the common lan- 
guage. 

We may say in the future, for 
instance, "The SCENISTS of 
television station XYZ gave an 
excellent rendition of Faust, 
which began at 8:30 P. M." 
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Mr. Olpin, author of this article, testing photo cell in laboratory. 

KNOWLEDGE of the photoelec- 
tric effect dates from 1887, 
when Hertz discovered that 
ultra -violet light, falling on a 

spark -gap, permitted an electric dis- 
charge to take place more readily than 
when the gap was in darkness. A 
second but allied effect was discovered 
the following year, when Hallwachs 
observed that a well- insulated and 
negatively charged body lost its charge 
when illuminated with ultra -violet 
light. Both of these effects, although 
of the highest theoretical importance, 
were too feeble to be of any practical 
significance at the time. 

The evolution of the photoelectric 
cell as it is known today really began 
in 1889 when Elster and Geitel discov- 
ered that electro- positive metals, such 
as sodium, potassium, rubidium, and 
caesium, exhibited photoelectric activ- 
ity when illuminated with ordinary 
visible light. 

The history of the modern photo- 
electric cell has been essentially that 
of the development of a technique for 
the proper handling of these chemi- 
cally active metals in a vacuum. Early 
advances were made by improving the 
degree of vacuum so that the metals 
could be used in a purer state. More 
recent developments have come from 
treating the surfaces of these pure 
metals with limited amounts of vari- 
ous gases or dielectrics. 

In popular literature the photoelec- 
tric cell is frequently referred to as 
the "electric eye" because it is com- 
monly employed to do the work previ- 
ously done by human observers. The 
response of the electrical eye to light 
of various colors however has gener- 
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NEW TYPES 
of 

PHOTOELECTRIC 
CELLS 
By A. R. OLPIN 

Member of the Technical Staff, 
Bell Telephone Laboratories 

The photo cell or light -sensitive device, so 
important to the television art, has been 
the subject of a vast amount of laboratory 
research. Some of the things science has 
found out about the behavior of different 
metals and gases when used in a photo cell 

are here explained by Mr. Olpin. 

ally been quite unlike that of the hu- 
man eye. 

Of the photoelectric cells using pure 
metals as the light -sensitive element, 
only those employing caesium exhibit 
a response to colors that even roughly 
approximates that 
of the human eye. 
This may be seen 
from Fig. 1, 
which gives 
curves showing 
the photoelectric 
response of the 
pure metals and, 
in dotted lines, of 
the human eye to 
light of various 
colors. The ordi- 
nates of all curves 
have been multi- 
plied by conven- 
ient factors to 
make their maxi- 
mum values equal. 

Fig. 1 - Photo -elec- 
tric cells using the 
pure alkali metals re- 
spond differently to 
l i g h t of various 

colors. 
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The caesium type, which, of the 
pure -metal cells, most nearly approxi- 
mates the response of the eye, is diffi- 
cult to make; because caesium itself 
has such a strong affinity for oxygen 
and such a high vapor pressure that 
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Fig. 2 -By special treatment of the metal surfaces, the sensitivity is greatly increased and 

the points of maximum response are shifted in the spectrum. The curve for pure sodium 
is given for comparison. 

it is difficult to obtain or prepare in 
its pure form, and it is only the pure 
metal in bulk form that yields the 
form of curve shown. The rareness 
and consequent cost of the metal also 
contribute to make it impractical for 
general use. 

That an electrical eye should have a 
response similar to the human eye, 
however, is not necessarily essential. 
The shape of the response curve of 
the eye does not affect the appearance 

7 

to us of an object in black and white 
-such as a photograph, an engraving, 
a printed page, or a pen and ink 
sketch. For correct reproduction of 
such objects all that is required is a 
response to difference in average in- 
tensities. The cell giving the greatest 
output per unit of incident energy 
would thus be the most desirable for 
such purposes. The No. 1 -A photo- 
electric cell used up to the present 
time in picture reproduction and simi- 
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Fig. 3- Tungsten light sources radiate the greatest amount of 
energy at the longer wavelengths, but the actual distribution de- 

pends on filament temperature. 
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lar fields, has been one of the best cells 
available in spite of the fact that it 
responds selectively to blue light and 
is insensitive to red. The cell is made 
by ionizing hydrogen on a surface of 
potassium -a treatment which, as 
Elster and Geitel discovered about 
twenty years ago, considerably en- 
hances the emission of electrons with- 
out greatly changing the color re- 
sponse from that of pure potassium. 

Recent advances in photoelectric 
cells have been made by treating the 
surfaces of alkali metals with gases 
other than hydrogen, or with vapors 
of various dielectrics (such as sulphur 
or organic dyes). The results have 
been very satisfactory. The selective 
response has been found to depend 
not only on the materials used but on 
the ratio, in the surface compound, of 
the number of atoms of the sensitiz- 
ing material to the number of atoms 
of the alkali metal. This ratio is usu- 
ally very small and the technique for 
controlling it varies for the different 
metals because of the large differences 
in vapor pressures and chemical affini- 
ties. In many cases small amounts of 
a suitable dielectric are sublimed from 
a side tube, or small amounts of gas 
are introduced from a nearby bulb. 
In other cases, particularly where 
caesium is used, the procedure is de- 
cidedly more involved. 

The actual response to equal amounts 
of energy of various wavelengths of 
four of such cells is shown in Fig. 2. 
The high sensitivity of the potassium - 
hydrogen cell to blue and violet light is 
here evident ; but sensitivity at these 
wavelengths is even greater for the 
potassium -sulphur. cell. Such curves, 
however, giving the response of cells 
to equal quantities of energy at differ- 
ent wavelengths, do not tell the entire 
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story. The effectiveness of any par- 
ticular cell depends not only on its 
response curve but on the energy dis- 
tribution of the light source with 
which it is used. Typical energy dis- 
tribution curves for two types of in- 
candescent lamps are given in Fig. 3. 
From the curves it will be seen that 
by far the greater part of the energy 
is radiated at wavelengths longer than 
yellow. 

The response of cells to light from 
such sources is proportional to the 
product of the ordinates of one of 
the curves of Fig. 3 by those of the 
curves of Fig. 2. The resulting re- 
sponse for the five cells plotted is 
given in Fig. 4. The total response 
per unit of illumination is equal to the 
areas under these various curves. The 
response of the caesium- oxygen cell, 
which from Fig. 2 might seem to be 
less than the others, is actually the 
greatest where the source of light is a 
tungsten lamp. 

For such systems as sound -picture 
or picture -transmission, where incan- 
descent lamps are used as light sources 
and where, because only differences of 
intensities need be reproduced, no at- 
tention need be paid to color distribu- 
tion, a caesium -oxygen cell has great 
advantages. For television, on the 
other hand, particularly where full 
color is to be reproduced, the require- 
ments are different. In the color -tele- 
vision system, demonstrated by the 
Laboratories in 1929, a satisfactory 
response was obtained by using both 
potassium- sulphur and sodium -sul- 
phur- oxygen cells. The combined re- 
sponse of the two cells satisfactorily 
reproduces all colors. 

Another interesting application of 
the use of cells of different responses 
was made in the recent demonstration 
of two -way television. Here a person 
at one end, at the same time that he 
is seeing the image of the person at 
the distant end, is being scanned by a 
beam of light so that his image may 
be transmitted. Early trials were 
made, using cells sensitive only to blue 
light and employing a blue beam for 
scanning to obtain a light that would 
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(t J. 4 -The response of a cell to light from a tungsten filament depends on the char- 
acteristics of both cell and filament. 

not dazzle the eyes of the observers in 
the booth. The potassium -sulphur 
cells were used. The system was very 
satisfactory in so far as glare from 
the scanning beam was concerned ; but, 
because only blue light was employed, 
the reds and yellows in a person's face 
did not appear quite natural in this 
reproduced form. To improve this 
feature, some caesium- oxygen cells 
were added. These cells reproduce the 
reds very well and to make them effec- 
tive a red component was added to the 
scanning light which changed it from 
a blue to a purple. The purple light 
is just as satisfactory from the stand- 
point of glare, and the resulting image, 
because of the presence of reds, is 
much more natural. From Fig. 4 it 
will be noted that the combination of 
these two cells is practically insensi- 

0 

tive to yellow light ; so that the booth 
may be lighted with a low- intensity 
yellow light without affecting the tele- 
vision transmission. 

Photoelectric -cell manufacture has 
now reached the point where selective 
response to light of almost any color 
may be obtained. Curves for some of 
these cells, which although made for 
experimental purposes are not com- 
mercially available, are shown in Fig. 
5; but the curves are not complete, as 
most of them have other selective 
maxima in the ultra -violet region. The 
study of methods of sensitizing alkali 
metals is being continued. Among the 
profitable results already obtained are 
many valuable theoretical deductions 
which promise to aid greatly in the 
further development of the subject. - 
Courtesy Bell Laboratories Record. 
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SOME of the PROBLEMS 
of TELEVISION 

The Television experimenter, if he ever expects to make any worth -while 
inventive contributions to the Television Art, must first of all know what 
some of the unsolved problems are. Mr. D. E. Replogle, "` who lias been 
very closely associated with the growth of Television in America, points out 

in this article what some of these outstanding problems are. 

It would require 2.236 dot elements (per 
one -sixteenth of a second) to reproduce 
this photograph in the same size by tele- 
vision. Eye fatigue would cause the indi- 

vidual dots to blend harmoniously. 

THE radio audience is radio 
blind. Irrespective of the mar- 
vels of radio broadcasting, and 
without detracting in the slight- 

est degree from the praise due broad- 
casters for their magnificent service 
to society in bringing a world of 
music, entertainment and enlighten- 
ment into every home equipped with 
a radio receiver, the fact remains that 
the radio audience is blind and must 
continue to be blind until broadcast- 
ing technique includes television to 
complete the presentation. Today we 
have only listeners -in for our radio 
audience; tomorrow, we shall have 
lookers -in, as well. Television will 
supply the visual, as a supplement to 
the aural, effects in completing the 
service of broadcasting. 

Television Technique 
However, as engineers we cannot 

permit our enthusiasm to run away 
with our better judgment. Most of us 
know in a general way the many and 

Vice-President, Jenkins Television Corpora- 
tion. 

the serious problems that stand in the 
way of television development. In 
fact, we have received the greatest 
challenge yet issued to our branch of 
engineering; for television, we note, 
calls for doing a lot of things in a 
fraction of a second; it calls for mi- 
nute attention to detail; it requires 
the analysis of images in terms of 
dots and light values, and the trans- 
mission of such an analysis, followed 
by the reconstruction of the dot ele- 
ments into a replica of the original 
image. Electricity, mechanics, gase- 
ous conduction, distortionless amplifi- 
cation, new forms of modulation and 
demodulation, chemistry, optics and 
even a new stage technique are among 
the problems confronting us. 

It has been held by some students 
of television that the greatest prob- 
lems to be solved are in the direction 
of presentation. Such views, how- 
ever, appear unfounded. The same was 
said of talking motion pictures, yet 
even at this early date many excellent 
talking picture plays have been pro- 
duced. With the entire world to 

The "20 -line screen" used to photograph- 
ically produce the former effect, has here 
been replaced with an 80 -line screen. This 
view of Jean Arthur, Paramount star, in- 
dicates the "detail" which a greater number 

of dots makes possible. 

Mr. Jenkins and a modern version of a 
television receiver. "The Father of Tele- 
vision." we call him. In England, how- 
ever, they prefer to think of Mr. Baird as 

such. 

draw upon for visual as well as aural 
material, there should be no dearth of 
subjects, although, it is true, much 
ingenuity will be required to present 
the world through the tiny window of 
the television screen. As television 
develops, the presentation will become 
increasingly popular, but at first there 
will be serious but not insurmountable 
problems by way of staging playlets 
within the limitations of the close -up 
picture, which is as much as television 
can handle for some time to come. 

As I see the matter, television pre- 
sentation may be based on the sub- 
ject matter of the usual cinemato- 
graph screen, except that it has the 
added advantage of instantaneous re- 
production. In other words, the tele- 
vision presentation shows the subject 
as it is at that particular moment. 
There is no elapsed time, as with the 
motion picture. And so the television 
screen will no doubt be largely devot- 
ed to portraits of speakers and artists 
before the broadcast microphone, with 
the aural accompaniment entirely op- 
tional. Later, there will be playlets, 
to take the place of the present shad - 
owgraphs which show such simple 
things as playing ball, dancing, skip- 
ping rope, and so on. Today we are 
not so much concerned with the theme 
of our television pictures, as we are 
with the propagation and reception of 
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the images, irrespective of their in- 
terest, per se. 

I believe we should, as engineers, 
be vitally interested in television pre- 
sentation. For instance, there are al- 
ready certain television actors, whom, 
we are told, have the necessary "tele- 
vision faces" and television acting 
requisites. These consideration are 
highly important in the early stages 
of television. Just as early motion 
pictures, with their frugal amount of 
detail, called for persons with prom- 
inent features, plenty of make -up, and 
a high degree of expression in their 
hands and arms, so must we count on 
these requisites while television is 
scanty in detail. Later, with more re- 
fined image reproduction, we shall 
come down to the beautiful technique 
of screen acting with the slight arch- 
ing of an eyebrow conveying the same 
thought which the waving of an arm 
would now convey. 

So among our first problems are 
those of acting and stage setting for 
our television pictures. We must have 
the cooperation of those skilled in the 
histrionic art and stage setting art, 
if we are to have suitable material to 
handle with our television systems. 
Already the General Electric Com- 
pany has done some excellent work by 
way of developing a suitable television 
stage technique, even with a multiplic- 
ity of television pick -ups for quick 
changes of scene, special settings, ac- 
tors, made up for television require- 
ments, and so on. 

Channel Selection 
The logical problem that follows the 

production of the television subject is 
that of detail. In fact, the problem of 
detail will be a difficult one to solve, 
since it involves questions of dot ele- 
ments, time limitations, luminous in- 
tensity, accurate synchronizing, and 
wave band available. 

Because of the wide frequency band 
required for satisfactory television 

modulation, we are compelled to em- 
ploy high frequencies or short waves. 
The broadcast spectrum, which covers 
from 200 to 550 meters in the United 
States, and up to several thousand 
meters in other countries, cannot pro- 
vide a place for a television channel 
at least 100 kilocycles in width, which 
is necessary for satisfactory detail. 
In the United States the broadcast 
channels are placed every ten kilo- 
cycles apart, which is deemed the nar- 
rowest possible channel consistent 
with good broadcasting results. 

One make of light- sensitive cell. It is used 
at the transmitting end of the circuit. 

With the necessity of employing 
short waves or high frequencies, then, 
a number of considerations are imme- 
diately introduced into the problem. 
Short waves, unlike the higher wave 
lengths, are by no means universal in 
application. Thus, a single wave 
length cannot be employed in the 
short -wave spectrum for a universal 
television service. An analysis of 
satisfactory television service dis- 
closes the necessity of utilizing three 
simultaneous short-wave channels, as 
follows: 

1. A channel for urban or city ser- 
vice, under conditions of marked ab- 
sorption of radio waves. A satisfac- 
tory frequency will have to be found 
by actual experiment, so as to provide 
television service to those residing in 
congested metropolitan areas. 

2. A channel for suburban or rural 
audiences, located outside and at 
varying distances from the metropoli- 
tan areas. Since the particular wave 
length employed for urban or city ser- 
vice may not have the desired carry- 
ing power, both this frequency and 
that for the metropolitan service will 
have to be determined through long 
and careful experimentation. 

3. A channel for distant service and 
rebroadcasting purposes, with the 
skip- distance phenomenon of certain 
short -wave frequencies utilized to the 
best possible advantage. It will be 
this channel which will provide an ex- 
change of television services between 
nations, and will span the oceans with 
pictorial and living presentations of 
important events. 

Those who legislate the division of 
the crowded radio sky or ether may 
well question the necessity for wide 
television bands, especially since our 
present -day broadcasting is handled 
on relatively narrow channels. Yet 
the width of the channel determines 
the dimension of the television image 
and the amount of pictorial detail. 
With a radio channel 10 kilocycles 
wide, such as we employ in American 
broadcasting practice, the television 
image will be limited to one capable 
only of handling close -ups of heads or 
other comparable figures, with crude 
detail. Such, obviously, is not the ul- 
timate ideal in television. 

The Fundamentals 
Let us stop for the moment to an- 

alyze just what the basic television 
technique comprises, as we know it 
today: 
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At the transmitting end, we really 
analyze or scan our image by lines. 
The greater the number of lines into 
which we break up our image, the 
greater the detail, as is the case with 
the dots of the half -tone screen used 
in making photo- engravings. We ob- 
tain our line analysis by utilizing 
what is known as the scanning disk, 
comprising a revolving disk with a 
suitable arrangement of holes. The 
holes are so spaced from the center of 
the disk and from each other on the 
spiral curve as to provide practically 
straight lines for just that portion of 
their swing through the field of vision. 

The scanning disk can either throw 
a beam line by line on the subject, 
with photo -electric cells picking up the 
reflected light and translating the 
varying light intensities into electri- 
cal variations; or again, the scanning 
disk can analyze the focused image 
line by line and pass the varying light 
intensities back to a photo- electric cell 
contained in a camera or light -proof 
box. The first system is the most 
commonly employed. The subject, in 
this case, must be in a studio or in- 
doors, where the light can be con- 
trolled. However, it is surprising how 
powerful the lighting may be, with- 
out interfering with the scanning 
beam action. The second system per- 
mits of scanning subjects outdoors, in 
bright sunlight, since the photo -elec- 
tric cell, and not the subject, is being 
subjected to the scanning beam. 

At the receiving end, we have just 
the reverse operation. The signals are 
amplified and fed to a kino -lamp or 
neon glow tube, which varies in lum- 
inosity according to the modulation of 
incoming waves. The varying lumir 
nosy must now be translated into 
lines corresponding to those used in 
analyzing the subject at the transmit- 
ting end. A scanning disk, revolving 
in step with the scanning disk at the 
transmitting end, is employed. The 

A form of conductive -gas lamp. It is 
similar to the neon -filled lamps, in op- 

' eration. The square surface becomes 
intermittently luminous so rapidly the 
eye cannot possibly follow the fluctua- 
tions. It is this "optic fatigue" which 

makes television possible. 

TELEVISION NEWS 

holes serve to break up the glowing 
kino -lamp plate into a series of lines 
of varying intensity; there is only a 
single point of light on the television 
receiving screen, and this dot may be 
bright, medium or dull depending on 
the radio modulation at that given in- 
stant. However, in the short space of 
less than a fifteenth of a second, the 
lines for the entire image have been 
formed by the sweeping dots. The 
persistence of vision, which causes the 
eye to retain an image for approxi- 
mately one -fifteenth of a second, causes 
all the dots projected for that interval 
to appear as a complete pattern. By 
overlapping the lines slightly, the pat- 
tern appears fairly solid.* this way, 
therefore, we convert the moving dot 
into an apparent line, and the many 
lines into an apparent solid pattern. 
Thus we have a continuous illusion, 
with fresh dots and lines constantly 
forming to replace those fading out of 
sight, giving us the living image 
effect. 
Aur television image is therefore a 
p ttern of successive lines, so closely 
packed together that the usual screen 
fails to suggest successive lines. In 
some respects it is much the same as 

The "scanning disk ". It is to television 
what the "half -tone screen" is to the 
printer. The distance between two dots 
(holes) is the width, while the span be- 
tween the start and finish of the spiral 

is the height of the picture. 

the usual half -tone engraving used in 
printing, made up of dots of varying 
size. We obtain black when the dots 
are so large that they meet; gray 
when the dots are medium sized with 
a little space between ; and white when 
the dots are very small and surround- 
ed with a preponderance of space. 
Actually, the varying shades of gray 
are simply an optical illusion, since 
we are working only with black ink 
and white paper. Television, like- 
wise, is an illusion. We have dots 
woven into lines, and lines into a com- 
plete image. It is simply a question 
of how many lines we are using, how 
much contrast we have between full 
intensity and minimum intensity, how 
accurately the lines meet or overlap, 
and how well we can maintain the 
synchronism of transmitter and re- 
ceiver scanning disk. 

Now a newspaper half -tone is usu- 
ally a 65 -line engraving, which means 
65 horizontal rows and 65 vertical 
rows to the square inch, or a total of 
4,225 dots. Everyone is familiar with 
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An early American television unit incor- 
porating scanning disk, neon lamp, tele- 
vision frequency amplifier and power 

supply. 

the modest amount of detail permis- 
sible with such engravings; it leaves 
much to be desired. 

In television practice, however, in 
order to present an even more crude 
image, say of 50 -line texture, or the 
equivalent of 2,500 dot elements to the 
square inch, we must transmit these 
lines in one -sixteenth of a second, or 
at the rate of 40,000 dot elements per 
second! 

Size Limitations 
Our experiments so far lead us to 

believe that with single side -band 
transmission, it is necessary that the 
frequency in kilocycles be one -half 
times the number of dot elements. For 
a 50 -line image, a 20- kilocycle band is 
required for satisfactory results, and 
for a 100 -line image, an 80- kilocycle 
band is necessary. 

If we refer back to our newspaper 
half -tone, we will note that an image 
3 by 5 is about the minimum for view- 
ing persons and events and entertain- 
ment. It would be, in fact, a very 
small window through which to look 
out upon the world. Yet such dimen- 
sions, with, say, a 50 -line texture, 
would call for an image 150 lines high, 
and 250 lines wide, or the equivalent of 
37,500 dot elements to be transmitted 
in one -sixteenth of a second! 

We have accepted the 100 -line image 
as about the maximum for present -day 
technique. It permits of presenting 
two or three persons, full length, with 
some background, and again with two 
or three lines of type for caption, if 
desired, together with sufficient detail 
considering the nature of the picture. 

Even with a 100- kilocycle band, we 
cannot expect to enjoy anything like 
the crisp, crystal detail of the motion 
picture screen. We cannot hope to see 
the individual bricks in a brick wall. 
We cannot expect to see individual 
soldiers in a parade. To provide such 
detail, an exceptional requisite be- 
comes apparent; a frequency -band 
thousands of kilocycles wide would be 
needed. 

Unfortunately, there are various 
systems now being exploited, with 24- 

(Continued on page 235) 
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SEEING IS 1,LLIEVING 
Receives Television Clearly 

Editor TEL.EVIsws News: 
Herewith two photographs and a description 

of my television apparatus, which may Interest 
you. 

I am using a Silver -Marshall short -wave set, 
which I assembled several years ago. I con- 
nected a jack between the detector and trans- 
former coupled audio amplifier in the receiver, 
so that I can plug In a resistance coupled am- 
plifier when I use the television outfit. This 
resistance coupled amplifier has three stages, 
with two tubes connected in parallel in the 
last stage. This outfit Is operated by one stor- 
age "A" battery and nine 45 volt "B" hat- 

discovered, much to my pleasure, that Tele- 
s-isiwt parts could be procured there. They 
also had a booklet entitled the "Romance and 
Reality of Television." This booklet gave a 
very comprehensive account of how television 
works and also instructions for building a 
short wave receiver as well as a television 
receiver. 

I feel that you would be doing a great ser- 
vice to your readers by making known this 
source of short wove and television equipment. 
It was by chance that I discovered it, and I 
believe that there are many who are not aware 
of this fact. Though not a believer in rushing 
this new science too much, the more lookers - 
in, or as I would terni It "hearseers ", there 

Mr. Mundt's amateur "television" receiving station, from which he has obtained 
very good results. 

testes. All connections are matte from a switch- 
board, Which also includes . \,C. and D.C. met'rs, 
jacks for plugging in meters to read "B" volt- 
ages, switches, pilot lights, etc. 

The scanning mechanism was constructed of 
scraps found about the house. The 1 /20th 
11.1'. motor turns a lti iut -h, 4S hole Ilse. The 
motor is supported on a babbitt pedestal, which 
in turn is bolted to a wooden baseboard. The 
neon lamp is hung in back of a sheet of Bake- 
lite, which has a 114 inch square opening for 
viewing the pictures. Two iron pipes and a y4 
inch Iron rod hold this lamp assembly rigid. A 
('Inrostat motor control resistance is used for 
regulating the motor. 

I have received radio movies from the Jen- 
kins Stations, W :IXK, Washington, D. C., and 
W2XCR, Jersey City, N.J. Strange to say the 
..lea rest pictures ea me from the furthest sta- 
tion, namely, W :CXK nt Washington, D. C. 
When conditions are fn vorn ble, I can distin- 
guish the finest detail in the silhouette movies. 

WII.1.1ANI MICNDT, 
S28 Broadway, 

Bethlehem, Penna. 

He Found Kit Parts in Kresge's 
Editor TELEVISION Mews: 

I wish to express by appreciation and thanks. 
TELEVISION NEw'a is a Welcome addition in the 
magazine world. May you and the public de- 
rive mutual benefit and pleasure from this new 
and needed publication. 

Those of us who have tinkered with radio, 
built sets, and had the satisfaction of listening 
In on programs near and far through the sets 
built with our own hands, look forward 
with keen pleasure to spending mure pleasant 
hours building television receivers. There must 
be many like myself who cannot afford to 
purchase a complete set or kit at one time. 
There also are many who enjoy shopping about 
for their parts. I was browsing about in one 
of S. S. Kresge's .25 to $1.00 stores, where I 

are. the more attention will he given to the 
pro, beet ion of television broadcasts. 

Again wishing you success with TELEVISION 
NEws, I remain, 

PHILIPP L. KOCH, 
2115 N. Spaulding Ave.. 

Chicago, Illinois. 

He "Sees" Washington and Boston 
Images 

Editor TELEVISION NEws : 

n`_SCF Is the best television station I re- 
ceive (at Jamaica, L. I.) so far as direct pick 
up at the transmitter is concerned. A few 
weeks ago \\'2SCIt televised four girl singers 
and the tallest girl was the best looking one. as 
far as the television image disclosed. t llere's 
your chance, girlie:) One interesting fact, 
well worth mentioning, 1s that to each case 
the teeth could be readily seen. I pick tip the 
accompanying sound such as music and voice 
from wilts on nay- regular broadcast receiver. 
(WORN transmits tar noire and o rune accom- 
panying the television program of It`s .t('R - 
Editor.) I pick up television Images from 
W::NIC in Washington, D. C.. and also from 
the television station WI NAY up in Boston. I 
built my own single control television receiver 
and it has three stages of tuned screen grid 
amplification. The audio amplifier is rests - 
tanee- coupled and the output tube is a '50 type. 
I can shift scanning dises so as to scan with 
4S or (SO holes. The aerial I use with my 
television receiver Is of the ''T" form, one side 
of the "T" measuring 50 feet and the other 
side 75 feet. 

B. IIEINAMEN, 
Jamaica, L. I. C., 

New York. 

Picks Up Four Television Stations 
Editor TELEVISION NEws: 

Looking over my list of radio parts, I sud- 

deftly had n bright idea: with all these tele- 
vision programs appearing in the newspapers 
every day, says I, why should I waste this 
opportunity to "ear" what is going through 
the ether as well as "hear" what the stations 
are broadeastiug. The first discovery I made 
was that I had one of the old Doyen "bass 
note" receivers and I immediately proceeded 
to convert this for operation on the television 
band ; that is, from 100 to 150 meters. I re- 
built the receiver, put In new coils and con- 
densers and arranged for the use of two screen 
grid '24 tubes, a detector. followed by a three 
stage resistance-coupled audio amplifier. I use 
a '45 tube in the last audio stage which feeds 
into the neon tube. I picked up the following 
television broadcast stations: W2XR, WSXAV, 
W2XBS and W2XCR. 

H. LIEBERMAN, 
Brooklyn, N. Y. 

"Sees" 4 Stations With Home -Made 
Televisor 

Editor TELEVISION NEws: 
['sing a 00 hole scanning disc and a "non- 

synchronous" motor 1 have succeeded in ob- 
taining very good results in picking up tele- 
vision images. (including excellent half -tones, 
from the following stations: W2XCD, W2XBS, 
W'2XCR and \ \':CSK. The latter station's tele- 
vision signals fade nt times. llowev'er, the best 
Images I have received from this station Is 
when they use film transmission. I receive 
the image on my home-made receiver. "The 
little girl with the golden locks" cant.. In flue, 
as well as the tilai showing Dr. de Forest. 
Even though my motor is of the non- synchron 
oils A.C. type, with a normal speed of 1,SOU 
r.p.m., I have been able to quite accurately 
regulate the speed to 1,200 r.p.m., by means of 
a variable resistance. and "believe it or not" I 

can hold the image from W2XCD (Passaic, in 
a practically perfect manner. I have also been 
able to keep the image framed In surprisingly 
tine order from stations \\"'XBS and W2XCR. 

L. BELi.INCER, 
Newark, N. J. 

A Bouquet and An Idea 
Editor TELEVISION NE Ws: 

In the March -April Issue of TELEvfsloN 
NEWS an article appeared asking the reader to 
express his thoughts on television and of the 
magazine itself. 

Well, I think that your magazine is very 
good. It Is full of very Interesting articles on 
the subjects of which 1 am very much inter- 
ested in. 

I suppose that Mr. Farnsworth has about 
the t advanced television apparatus to date. 
Leaving out the details of the machine, let's 
see here a minute. 

I have iii mind an apparatus that can reg. 
ister it picture in all its true and original color. 
distinction of all details and yet tt nd lsturbed 
by any atmospheric conditions that may take 
place between the transmitting and recel ving 
end. This apparatus is small in make -up and 
the picture can be magnified to any dimensions. 

The camera was Invented in 155.s but mov 
ing pictures didn't come in until over two con 
'furies later. Why Is it they try now to trans 
nut a moving picture when they can't perfect e 

still picture by radio? 
Would a still picture of such qualities as 1 

have mentioned he of value in any vuuy-? it 
would take some three to five minutes for the 
transmission of such a picture. I hope someoi 
will answer my letter, 

JAMES A. CLASS, 
140 West Spring Street. 

New Albany, Indiana. 
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Television Demonstrated at the University of Kansas 
.''editor TELEVISION NEWS: 

1 am glad to see the publication of a maga- 
zine which will supply information on television 
equipment started. I have been experimenting 
for some time myself and have been receiving 
the Jenkins signals quite regularly. 

I am sending you a description of a tele- 
vision demonstration at the 1931 engineering 
exposition at the University of Kansas. I 
thought it might be interesting to you to know 
what the universities are doing to interest the 
general public in television. 

C. BRADNFat BROWN, 
1138 Kentucky Ave., 

Lawrence, Kansas. 

DURING the recent engineering exposition, 
the author set up and demonstrated a 
television set. The exhibit was located 

In the electrical laboratory in one of the rooms 
used for "thesis" research. Owing to the dis- 
tance from any radio station sending television 
signals and also to the fact that it was neces- 
sary to operate at hours which were unfavor- 
able to short -wave reception, it was decided 
to set up a local sending station and connect 
the receiver with line wires. 

The Transmitter 
The sending set is shown in Fig. 1. At the 

extreme left can be seen the lamp house con- 
taining the 1.000 watt projection bump used as 
a light source. A standard set of condenser 
lenses was used to concentrate the light on a 

lantern slide immediately in front of the lamp 
house. Further to the right is the projection 
lens which forms the image of the lantern 
slide on the disc. The discs used were :12 hole, 
14 inch sheet Iron affairs, which were con- 
structed on a large lathe. The discs were 
turned down and the hole spacing located by 
using the micrometer carriage feed. The angu- 
lar spacing was determined before centering 
the disc, so the hole spacing was found by turn- 
ing the disc line angular position at a time 
and feeding the nt ieromct er adjustment a pre- 
determined nmuu mt. The tool rest carried a 
sharp scriber, which was used to cork the 
center of the hole. In this manner, a very 
even distribution of light was obtained. The 
picture was a little over 1.25 inches long and 
scanning was done from bottotn to top and 
from left to right. The angle between holes 
was 360 /82 or about 11.2 degrees. The choice 
of 32 holes was made because this was a power 
of 2 and simpliled the division of the disc. 

The driving motor was a rebuilt direct cur- 
rent machine of about n 14 h.p. rating. :\ slip 
ring was added and two opposite commutator 
segments tapped, one going to the slip ring and 
the other being grounded. The result was a 
rotary converter operating on D.C. supplying 
A.C. front the slip ring and the grounded 
frame. This A.C. was used in synchronizing 
the discs as will be explained. 

Photo Cell 
A lens system concentrated the light coming 

through the disc on to a photo -electric cell, 
contained in the shielded cabinet at the extreme 
right. The cell Is shown standing In front 
of the disc and is a gas -filled Western Electric 
Co. cell, of the type used in talking picture 
equipment. From the photo -cell, a shielded 
wire leads to the "low level" amplifiers which 
consists of n two singe, impedance- coupled sys- 
tem, using W. E. 239 -A's. 

Figure 2 shows the receiving set. The ampli- 
fier at the extreme right is a "re- vamped" \\-est- 
inghouse, having three stages of impedance 
coupled amplification which can be used nt 
will by plugging in the jack at the bottom. 
The center panel contains the power amplifier 
which consists of a '45, feeding into a '10 or a 
'50, all impedance- coupled. The impedances 
used were telephone "retard" coils. The im- 
pedance- coupled amplifiers used in this set -up 
were a compromise between transformer could- 

volume was set at a low level with the volume - 
fader control, which can be seen in the center 
of the power amplifier panel, below the '45. 
The rheostat controlling the series motor was 
advanced a few steps and when the disc came 
up to speed the A.C. was connected to the 
synchronous motor, which fell into step read- 
ily. The series motor rheostat was then low- 
ered two or three steps and the output from 
the amplifiers switched over to the neon lamp. 

Due to the fact that the synchronizing 
motors were two -pole machines. a slight amount 
of hunting was noticed. The weight of the 
discs was sufficient to prevent this from becom- 
ing serious, however, and the operation was 
surprisingly good. No attempt was made to 
send half -tone pictures as the amplifier limited 
this type of reproduction. louring the exhibit. 
such things as a continuous string of letters 
spelling some messages such as television were 
moved across the scorn slowly. Also, silhou- 
ettes of crosses and triangles were used. 

FIG. 1. FIG. 2. 

This television demonstration set was recently used at the University of Kansas. 

ling and resistance coupling. The range 'of 
tine amplifier system was well up to the limit 
mceessary- in this demonstration, as the discs 
were only 32 hole discs and were operated at 
15 frames per second. 

To the right of the power amplifier can be 
seen the rheostat controlling the speed of the 
driving motor of the receiver disc. This disc 
was equipped with two tandem motors. The 
first was a series motor driven from the D.C. 
supply and operated solely to synchronize the 
receiver disc. The second motor which was a 
double shafted machine was a two pole syn- 
chronous alternating current motor. The latter 
was supplied with current from the connections 
to the sending motor already described. 

The operation was quite simple. The sending 
motor was started and a slide placed in the 
slide rack. The image was focused on the disc 
and the amplifier turned on. A small speaker 
was used to monitor the output before switch- 

onto the lime -. At the receiving set, the 

Hoo -Ray for W2XCR! 
Editor TELEVISION News: 

I have been Very busy the last few weeks en- 
joying the excellent "sound" and "image" pre- 
sentations broadcasted over the air by W2XCIt. 
the new Jenkins television transmitting station 
located in New York City, and the accompany- 
ing voice which I pick up on my separate 
broadcast receiver from WOBS. There has been 
an excellent improvement in the images broad- 
cast by \V2XCIt in the past few weeks and I 

can easily see at any time now the teeth of 
the performer and also the beads of a neck- 
lace, it the lady appearing before the direct 
pick -up scanner at the studio happens to be 
wearing one. I am having a lot of fun and 
so are my friends: at times I have had as 
many as twenty people "looking in" as well as 
"listening in" on these excellent programs. I 
see" W2XBS images great. 

Id. JOHNSON. 
New York City. 

The I. C. A. Scanner 
THE accompanying photograph shows the I. C. A. television 

scanner which comprises a driving motor, and the usual scan- 
ning disc which is placed behind a magnifying lens. This lens 
is mounted on the end of a conical tube so that a visor is thus 
formed in front of the lens, which minimizes the effect of other 
light in the room. This television scanner unit is supplied with 
controls for synchronization and framing of the image. All of 
the controls are mounted on a front insulating panel, which 
renders them readily accessible for operation. This scanner 
will work with practically any short wave receiver capable of 
tuning in satisfactorily the television signals. The outfit is 
supplied with a 5" lens and visor, which is sufficiently large to 
permit several people viewing the image simultaneously. 

Scanning discs, of special hard aluminum, containing 48 or 
60 holes (round) are supplied. This scanner outfit is furnished 
in knock -down form ready for assembly, which requires but a 
few minutes time. Any neon tube can be used with this scanner. 
This outfit sells at a nominal price and is furnished with either a 
synchronous A.C. motor for use in A.C. districts, or with a uni- 
versal D.C. and A. C. motor for use in D.C. districts, or for those 
that may want to change the speed of the motor such as from 
1,200 to 900, etc. 
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The TELEVISION QUESTION 

Nicol i'rism Troubles 
Clifton Marsh, Lancaster, N. H. 

Q. 1. I have imported from Europe 
a pair of Nicol prisms and a Kerr cell. 
The latter consists of a pair of metal 
plates about 1 cm. (.4 inch) square in 
a glass bulb; the distance between these 
electrodes is variable over a wide range. 
I have set up this apparatus with a small 
arc lamp which gives me a good point - 
source of light, and have arranged the 
two prisms so that the light is entirely 

Arrangement of light source, 
polarizer, Kerr cell, analyzer, 
lens and screen on which tele- 
vision image is projected. This l ";,\ 
is the basis of the large image 
reproduction by Alexanderson. SOURCE OF 

LIGHT 

Edited by 
C. H. W. NASON 

twist the polarizer prism through a 
small angle; then start over again where 
you left off. You can put all the voltage 
in the world across your cell, with no re- 
sults, if the plane of the electrodes is 
parallel with that of the axis of the ana- 
lyzer. The diagram shows what I mean, 
more graphically than I can describe it. 

POLARIZER 

KERR CELL 

r ANALYZER 

SURFACE "A AND PLATES OF 
KERR CELL MUST NOT BE PARALLEL-9' 

cut off. After placing as high a voltage 
across the Kerr cell as I could get from 
the "B" batteries available (about 400 
volts) without passing any light through 
the system, I tried an old transformer 
with a secondary giving several thousand 
volts across it. I then succeeded in arc- 
ing over the electrodes and dirtying up 
the nitro-benzene; but no light has yet 
passed through the system. The nitro- 
benzene came from England with the 
cell, and is canary -yellow. Where can I 
obtain more, if this is where my trouble 
lies? 

A. 1. STOP -LOOK- LISTEN! Un- 
less my old friend "Final Authority" 
fails me, you are treading on dangerous 
ground. I cannot find any reference at 
hand regarding the toxicology of nitro- 
benzene; but it used to be called "arti- 
ficial oil of Litter almonds" and was con- 
sidered deadly. Also, I cannot find much 
regarding the substance beyond my own 
experience; but I handle mine with kid 
gloves -being under the impression that 
it is first cousin to dynamite. If you 
arced over your electrodes and are still 
here to tell about it, I may be mistaken; 
but just the same I'd not try the same 
thing again until I knew. 

Eimer and Amend, chemists of New 
York City, can supply you with the 
same canary -yellow product; but I un- 
derstand that they can also redistill it 
for you at a slight additional cost. This 
might improve the light transmission of 
the system as a whole. My own supply 
was yellow and gave excellent results 
until I started off on another track. 

As for your present discouraging re- 
sults-I think I can set you right in jig 
time. Run up to your laboratory and 

I have indicated an Isenthal cell, as I 
note that yours came from England. If 
I remember correctly, a voltage of about 
200 will give an excellent rotation. 

Amateur Transmitting Station 
R. W. Carr, Station W5UX, San Antonio, 

Texas. 
Q. 1. I notice that certain of the 

amateur bands are open for experimental 
work in the field of television. Can you 
give me any information which will be 
of assistance to me in this work? I am 
an amateur of long standing, and you 
may remember me from the days when 
you were ML at old 3YK. I was for- 
merly 5ABZ, and used to take your 
traffic for southern Texas, if you are 
the same one I think you are. 

A. 1. Well, well, and a couple more 
wells! Now what do you know about 
that? I thought that my infamy in the 
days of Spark and the E. I. Company 
had been forgotten. 

Yes. I am the same old bird, and 
mighty pleased to hear from you. I can- 
not give you a great deal of information 
outside your own experience, other than 
to tell you that you are going to take a 
lot of grief unto yourself. But it is the 
kind of grief that pays long dividends in 
enjoyment to the dyed -in- the -wool variety 
of Ham, and I think that you are start- 
ing up in a field of endeavor which will 
amount to something in the days to 
come. The writer has applied for an 
amateur license (I have been out of the 
field for years) and have already started 
construction of a station for the same 
purpose. 

The only advice I can give at present 
is to the effect that you must have at 

least fifty watts of power output and 
must modulate to a full 100 per cent 
if you expect to "get out ". The modula- 
tion must be out to a full 30 to 40 k.c. 
if your images are to be any good -that 
means that "band selectors" or similar 
arrangements must be used in the trans- 
mitter in all circuits subsequent to the 
modulator tube. 

Crystal control is practically essential 
if your pictures at'e not to be "messed 
up" with noise. In other words, your 
first job is to build a 'phone transmitter 
of superlative performance -at the same 
time I would get started in the receiving 
end of television, in order to have a gen- 
eral idea of what it was all about, before 
it comes time to "go on the air ". From 
time to time articles will appear in this 
journal and in SHORT WAVE CRAFT, which 
will assist you in your development. In 
the mean time -Hasta Luego! 

Construction of a Nicol Prism 
Carl Worch, Washington, D. C. 

Q. 1. Would you please tell me of 
what kind of glass a Nicol prism is made, 
and will other glass do the same thing 
if substituted? In connection with the 
Kerr cell, does it perform any other func- 
tion other than polarizing the light? Who 
could tell me all about it or the Kerr cell? 

A. 1. Nicol prisms are made from 
Iceland spar crystals, cut at a precise 
angle, and cemented together again with 
Canada balsam. A pile of microscope 
slides, placed at an angle to the light 
source, will reflect polarized light but 
with a lesser degree of efficiency. Two 
such piles of glass plates will replace the 
two Nicols for use in conjunction with 
a Kerr cell. The scheme used by Alex - 
anderson and described in TELEVISION 
NEWS has the utmost care paid to gen- 
eral efficiency of operation -yet the best 
light efficiency obtainable is in the neigh- 
borhood of 2 per cent. This means that 
the largest standard motion -picture arc 
obtainable will transmit only a minute 
quantity of light through the polarizing 
system. 

The Kerr cell is placed between two 
Nicol prisms, so arranged that the light 
is entirely cut off. Application of a 
voltage to the plates of the Kerr cell 
rotates the plane of the polarized light 
reaching the second prism, and permits 
light to pass. The prisms serve merely 
to polarize the light. 

You ask, "Who can tell me all about 
the Nicol prism or the Kerr cell? I doubt 
whether anyone in this country can tell 
you all about them; but TELEVISION NEWS 
is bent upon becoming the source of reli- 
able information on all subjects pertain- 
ing to television, and an article is in 
preparation for a future issue which will 
cover the field quite thoroughly, 
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Photo -Cell and Relay Hook -up 
Gordon Keefe, Alexandria, Virginia. 

Q. 1. Can you give me a circuit dia- 
gram for a photo -cell circuit to operate 
a relay from alternating current supply? 
I have already made a device which 

PHOTO ELECTRIC CELL 
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Special Neon Tube 
Martin Eggleston, Bay St. Louis, Miss. 

Q. 1. Can you tell me where I can 
obtain a special neon tube, having a plate 
three or four inches square? If this is 
possible, I think I have a method for ob- 

RELAY 

opens my garage door when the head- 
lights of my car fall on the photo -cell 
and it operates very well. The circuit 
was taken from one of the articles by 
yourself in RADIO CRAFT (August, 1930), 
and uses a '12A tube. 

A. 1. The circuit you request is re- 
produced here. You do not mention 
whether you desire to open or to close the 
relay when the light falls on the cell, so 
I am giving circuits for both methods. 
The design is self -explanatory. If any 
further information is necessary a sec- 
ond letter will reach me promptly. 

Scanning Drum Versus Disc 
Myron T. Nathan, New York City. 

Q. 1. Some commercial television 
scanning arrangements employ a drum 
instead of a disc. Is there any advantage 
in doing this, beyond the fact that the 
"lines" in the image are not curved, as 
in the case of the disc? 

A. 1. In some of the arrangements 
of drum -and -shutter scanners, such as 
that used in the large Jenkins scanner, 
the equivalent of a four -foot disc is 
brought down to proportions enabling one 
to use it in the home; this is, of course, 
a distinct advantage. The simple drum 
scanner, in which the edge is turned up 
and operation is with the motor shaft in 
the vertical position, is of doubtful ad- 
vantage over the disc. The lines are not 
curved, it is true; but if the image is 
transmitted by the disc method and re- 
ceived on a drum, there will be distortion 
of the image. So also will a distortional 
effect be in evidence, if a disc is used to 
scan a drum transmission. To the 
writer's mind, there seems little differ- 
ence between the two. The small curva- 
ture of the lines is not bothersome in 
the case of the disc, nor is the distortion 
incurred by the mixing of the two meth- 
ods too obvious in the image. One point 
is important -that the average motor 
will not operate for long periods in the 
vertical position without showing wear. 

-A- 

Left: Hook -up 
of photo -cell to 
'45 amplifier 
tube and relay - 
here light on cell 
"closes" relay. 
Right: This 
hook -up causes 
relay to "open" 
when light is 
thrown on relay. 

Adding Television to B.C. Set 
George Varney, South Byfield, Mass. 

Q. 1. I have a broadcast receiver 
which was purchased from a local dealer 
two years ago; this receiver has a pair 
of binding posts marked "Television ". I 

PHOTO ELECTRIC 
CELL 45 

RELAY 

taming a large picture with a scanning 
disc. 

A. 1. The Argco Laboratories, of 150 
West 22nd St., New York City, can manu- 
facture a tube to your specifications; I 
can give you no idea of the cost of such 
a tube. I believe, from my own experi- 
ence, that it would be best for you to 
concentrate your efforts on the problem 
of making the apparatus, necessary for a 
picture of about 1.5 inches square, more 
compact than is the present case. If 
your idea will enable you to get a pic- 
ture of this size, without the use of a 
scanning disc of large dimensions, your 
apparatus should be quite suitable for 
home use. Do not let me dissuade you; 
but realize before you start that the mo- 
tive power required to drive several mov- 
ing parts through gear trains is perhaps 
greater than you imagine. 

Television Images in Maine 
Win. J. Brooks, Jr., Cape Nedick, Maine. 

Q. 1. Can I use my regular short- 
wave receiver for the reception of tele- 
vision images, if I rearrange the audio 
amplifier to use resistance coupling? The 
signals from the Boston transmitter come 
in here with tremendous kick, and I often 
receive signals with a good volume, from 
three stations operating in New York 
City. 

A. 1. If you change your audio sys- 
tem to conform with one of the circuits 
published in this journal, you should be 
able to get fair results. I assume that 
you find it necessary to bring up your 
regeneration control in order to receive 
the New York City stations with any 
appreciable volume. If this is so, you 
will probably not get exceptional results 
on other than silhouette subjects; since 
regeneration is destructive of high -fre- 
quency image response. If you are will- 
ing to go as far as this, why not take 
the small step further and rebuild your 
entire receiver to conform with the re- 
quirements of television? 

-B - 

was assured, at the time I purchased 
this receiver that within a short time 
television would become a reality and 
that my receiver could be used. I have 
asked this dealer if he could obtain the 
necessary equipment so that I could re- 
ceive television programs now; but he 
says that, while television is not here yet, 
and will not be for a few more months, 
I will be able to use my receiver for it 
when the time does come. Can you tell 
me where I can get the necessary equip- 
ment to receive television from the sta- 
tions listed in the last number of your 
paper? 

A. 1. (With soft music.) You are 
not the only one who has asked us the 
same question. These receivers are quite 
widely distributed, and are an excellent 
example of what a radio receiver should 
be. Unfortunately, the sales department 
of this company thought they had a 
bright idea that would overcome all "sales 
resistance" based on the idea that it was 
best to wait for television before buying 
a new receiver. That idea is likely to 
cost that particular company a lot of 
good will, and through no real fault of 
their own, other than the wild imagina- 
tion of some "high- pressure" sales execu- 
tive. The binding posts were placed there 
so that you could connect in a separate 
amplifier for television reception -but it 
is unfortunate that the television signals 
are all in the short -wave range and are 
not receivable on your set. 

I still feel that you have no "big kick" 
coming; for your receiver is an excellent 
one and no other on the market has pro- 
vision for television reception. You need 
two receivers anyway, if you are to re- 
ceive both the picture and the sound that 
goes with it, so I suggest that you ask 
your dealer to be more frank with you in 
the future and tell him to get in touch 
with one of the manufacturers who ad- 
vertise in this journal. You seem to be a 
likely sale for a good television set and a 
good dealer never passes up a prospect. 
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TELEVISION TIME -TABLE 
Visual Broadcasting Stations, Alphabetically by Names of Stations 

Station 

Lines 
per 

Frame 
Call 

Signal 
Frequency in Kilocycles, 

M in Parentheses 
Power 
(watts) Owner 

Illinois: Chicago 48 W9XAA 2,000 (150) to 2,100 (142.9). 1,000 Chicago Federation of 
se 45 W9XAO 

2.750 (109.1) to 2,850 (105.3) 
2.000 (150) to 2.100 (142.9) 500 

Labor. 
Western Television 

Corp.. 6312 Bway. 
45 W9XAP 2.750 (109.1) to 2,850 (105.3), 1,000 Chicago Daily News. 

2,100 (142.9) to 2.200 (136.4) 
Downers Grote 24 W9XR 2,850 (105.3) to 2,950 (101.7) 5,000 Great Lakes Broad- 

casting Co., 72 W. 
Adams St., Chicago. Indiana: 

West Lafayette - W9XG 2,750 (109.1) to 2,850 (105.3) 1.500 Purdue University. 
400.500 Northwest- 
ern Ave.. West La- 
fayette, Ind. Iowa: low City - W9XAZ 2,000 (150) to 2.100 (142.9) 500 State University of 
Iowa 

Maryland: 
Silver Springs 48 W3XK 2.000 (1S0) to 2.100 (142.9). 5,000 Jenkins Laboratories. 

2.850 (105.3) to 2,950 (101.7) 1519 Connecticut 
Ave., Washington, 
D. C. 

Massachusetts: 
Boston 48 W1XAV 2,850 (105.3) to 2.950 (101.7) 500 Shortwave and Tele- 

vision Laboratory 
(Inc.) 

New Jersey: 
Allwood - 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 80 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), 
60,000 (5) to 80,000 (3.75) 

Passaic 60 W2XAP 2.750 (109.1) to 2,850 (105.3). 250 Jenkins Television 
2.000 (150) to 2,100 (142.9) Corp. (Portable.) 

60 W2XCD 2.000 (150) to 2.100 (142.9) 5,000 De Forest Radio Co. 
New York: 

Beacon 48 W2XBU 2.000 (150) to 2.100 (142.9) 100 Harold E. Smith. Long Island City - W2XBO 2.750 (109.1) to 2.850 (105.3) 500 United Research Corp.. 
39 -41 Van Pelt Ave. " " ' 48 W2XR 2,100 (142.9) to 2,200 (136.4), 500 Radio Pictures, Inc.. 

2.850(105.3) to 2.950 (101.69) 3104 Northern Blvd. 
New York 60 W2XAB 2,750 (109.1) to 2,850 (105.3) 500 Atlantic Broadcasting 

Corp., 485 Madison 
Ave. 

FO W2XCR 2.000 (150) to 2.100 (142.9), 5,000 Jenkins Television 

Ossining - W2XX 

2.750 (109.1) to 2,850 (105.3) 

2.000 (150) to 2,100 (142.9) 100 

Corp., 655 5th Ave., 
New York City. 

Robert F. Cowen. 
Schenectady - W2XCW 2,100 (142.9) to 2.20G (136.4) 20.000 General Electric Co. Pennsylvania: 
East Pittsburgh 60 W8XAV 2,100 (142.9) to 2.200 (136.4) 20,000 Westinghouse Electric 

& Mfg. Co. 
60 WBXT 660 (455) 25,000 Westinghouse Electric 

Wisconsin: & Mfg. Co. 

Milwaukee - W9XD 43,000 (6.97) to 44,000 (6.81) 500 The Journal Co. (Mil- 
waukee Journal). PORTABLE 

New Jersey: 
Bound Brook 60 W3XAK 2,100 (142.9) to 2.200 (136.4) 5,000 National Broadcasting 

Co., Inc. 
New York: 

New York 60 W2XBS 2.000 (150) to 2.100 (142.9). 5.000 National Broadcasting 
2,100 (142.9) to 2.200 (136.4) Co.. Inc. 

Time on the Air: The daily newspapers in the larger cities -Chicago, New York and Boston. 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 : )3 to 8 P.M. Sunday. Voice trans- mitted over WGBS, on 384.4 meters or 780 k.e. (Time is Daylight Saving.) W3XK- Washington, D. C. 7 to 9 P.M. and 10:30 to 11 :30 P.M. daily (D. S. T.). W2XAP- Passaic (Portable transmitter). 60 line, 20 frames per second "standard" -Time 
irregu lar- Experimental. 

W2XCD- Passaic (De Forest Radio Corp.). 9 to 10 P.M. daily. Sound accompaniment 
transmitted on 1,604 k.c. 

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 147.5 meters for reception of 
the image and one set tuned to WGIIS or 384.4 meters to pick up the voice. 

Daily image programs are broadcast by the Boston station W1XAV, and also by the Chicago 
stations W9XAA. W9XAO and W9XAP. 

Baird Tells Why We Need More Power 
TELEVISION has been compared 

to early broadcasting of the 
vintage of 1922 -25 when crystal 

sets, one tube regenerative squealers 
and the beginnings of tuned R.F. were 
recorded. This similarity is not only 
fitting in regard to the results ob- 
tained compared with present day 
broadcasting but even in the question 
of station power the analogy succeeds, 

according to Hollis S. Baird, chief en- 
gineer of Shortwave and Television 
Corporation. 

Today broadcasters use 1,000 watts 
for the ordinary run of regional sta- 
tions while 5,000 to 10,000 watts power 
is fairly common. Then there are the 
30,000 to 50,000 watt broadcasters who 
dominate the cleared channels. Now 
500 watts is cons c.ered a mere neigh- 

borhood station. Yet 500 watts is 
about the most that television has 
offered the public in power so far. 
This limited power gives television 
just one more obstacle, states Mr. 
Baird, since static, particularly of the 
man -made type, is "doing its darn - 
dest" at 100 to 150 meters, the tele- 
vision band. A little noise in radio 
reception is bad enough, but static in 
television causes literally a snowstorm 
of black flakes, reminding one of the 
streaks in the early motion picture 
films. 

In television, however, the early ex- 
periences of broadcasters have been 
duly noted and immediate increase of 
power is on its way. Thus Station 
WIXAV of the Shortwave and Tele- 
vision Corporation has just had per. 
mission from the Federal Radio Com- 
mission to increase its power from its 
present strength of 500 to 1,000 watts. 

While 20,000 watts has been author- 
ized in two cases and several 5,000 
watt licenses granted, about the most 
power used to date has been 1,250 
watts. The NBC New York station, 
licensed for 5,000 is only using 850 
watts at present. The Jenkins New 
York City station, also licensed for 
5,000, has been using its full strength 
of 5,000 watts since about May 10th. 

Station WIXAV will go up to its 
1,000 watts some time in June. This 
increase in power comes most oppor- 
tunely at the beginning of the summer 
season when increased power is most 
needed due to summer radio condi- 
tions. Broadcasters have learned that 
high power is particularly needed in 
the summer to over -ride static and 
compensate generally for summer 
radio reception. 

At the Washington Television con- 
ference in December there was some 
talk of limiting television power but 
this was vigorously opposed, states 
Mr. Baird. Two noted engineers who 
were present spoke in behalf of more 
power, Dr. Frank Conrad of Westing- 
house, who said it would be unwise to 
limit power, and Dr. E. F. W. Alex - 
anderson of the General Electric Com- 
pany, who pointed out that television 
needs more power than voice, that 
there is no earphone level in television 
as there is in ordinary broadcasting. 
Increased power will be television's 
program from now on, states Mr. 
Baird, insuring better and better re- 
ception. 

A Correction 
In the article entitled "Columbia 

Ready to Televise" by Mr. A. B. 
Chamberlain, the caption relating to 
the television receiver said that this 
equipment was designed by Columbia 
engineers, whereas it should have 
stated that the equipment shown in 
connection with this article was de- 
signed and built by the Television De- 
velopment Section of the RCA Victor 
Company, Inc. 
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A New Modulated Arc Television Receiver 
By HENRI F. DALPAYRAT 

(Continued from page 199) 

ate directly an arc of sufficient inten- 
sity. The use of much larger power 
tubes for receivers output being very 
doubtful, the writer decided to over- 
come this difficulty by utilizing indi- 
rectly the output of this well known 
tube. Fig. 1 shows an evacuated tube, 
No. 1, whose surface is opaque except 
for a small square opening. (No. 3) in 
a part of the tube; No. 2, facing that 
opening, is plated on the outside with 
a bright reflecting material (a reflect- 
ing mirror could also be used). Two 
long electrode plates, No. 4, having 
their widest surfaces facing each 
other, nearly parallel, are connected 
to a source of high D.C. potential. The 
upper edges of those plates are near 
together and r3ach the center of the 
tube just below the opening No. 3. 
Two other electrodes, No. 5, may be 
rods near together and evenly placed 
in spaced relations between the lower 
ends of No. 4 electrodes. The distance 
between the No. 5 electrodes, and the 
distance between No. 5 and the ends of 
plates No. 4, must be carefully ad- 
justed at the manufacturing plant. A 
filament 6 -heats a drop of mercury 7. 
The tube becomes filled with mercury 
vapor. When a signal is applied be- 
tween electrodes 5, a small arc is 
formed ; the intensity of which varies 
with the signal strength. The space 
between electrodes 5 changes its con- 
ductivity with the variations of the 
arc; this varies in turn the resistance 
between the lower ends of plates 4. 
Now, if an arc is steadily formed at 
the upper ends of the plates and the 
resistance between the lower ends de- 
creases, more of the current which was 
used to produce this arc at point 8 
will now flow from 4 to 4, going 
through electrodes 5. A portion of 
electrodes 4, between A and B, is 
made of high resistance metal, in 
order to dissipate the increase of cur- 
rent under the form of heat. This 
will prevent the space between elec- 
trodes 5 from becoming short circuited 
by too large a current which also could 
not be easily modulated. 

As the resistanca between electrodes 
5 is decreased the upper arc decreases 
in intensity, and sinks between the 

AUTO RADIO 
Long Distance 

ll l,/ Receiver 
AmazingtowPrice! \ 
Quality Performance 
Six tube triple screen -grid 
using 3 -224, 2 -227, and 

24.5 power tube. Easy 
tu install. Will flt any car. 
Single dial control. We 
guarantee that this set 
will pull in stations within a radins 
f 1,000 miles and that it will de- 

liver the volume and tone qualities of 
un electric set, or your money refunded. 

PRICE OF SET ONLY $20.00 
Pelee Complete, including tubes, batteries, dy- 
namic speaker and suppressors. all ,eady to Install 
and use, p89.50. Send $5.00 deposit with order, 
balance .0.1). On foreign orders remittance in 
full required ORDER TODAY. 

CHAS. HOODWIN CO. 
4240 Lincoln Avenue, Dep4C -180 Chicago, Illinois 

upper ends of the plates. The open- 
ing 3 now receives less light. 

When the power tube of the re- 
ceiver does not draw any current, the 
arc 8 projects a maximum light inten- 
sity through the opening. In other 
terms, the lower or primary arc acts 
as a variable resistance across the 
upper or secondary arc. 

Opaque Tube Has Clear Slot 
Figure 2 shows a tube with its 

opaque surface and a small clear glass 
slot 10 from which a beam of light is 
projected and spreads slightly as at 
point 11. Fig. 3 shows the electrical 
connections to the last audio stage of 
a receiver. The electromagnetic relay 
13 opens the circuit of the heating fila- 
ment 6 as soon as the secondary are 
at 8 is formed: 7 represents mercury. 
This relay, after that, keeps the fila- 
ment open as long as the tube is in 
operation. 

Fig. 4 shows how the scanning ac- 
tion takes place in the televisor. A 
mercury arc modulator 23, as de- 
scribed above, is placed in the center 
of a cylinder 25. A beam of light 3/8- 

inch high and 11 /2 inches wide strikes 
the inside surface of the cylinder, as 
shown in Figs. 4 and 5. The distance 
between each hole is exactly 3/8-inch. 
Each hole is 1/32 -inch square. The 
approximate diameter of the cylinder 
is only about 6% inches. The cylinder 
is nearly 2 inches wide. As it rotates, 
a pencil of parallel rays shoots out of 
the holes, passing through the plano- 
concave bar lens 27, and diverges ver- 
tically to explore a square surface on 
the spherical double concave lens 20. 
The other side of the lens, 21, has a 
wider angle of curvature, so that the 
rays will diverge greatly in all direc- 
tions in order to obtain a magnifying 
effect. The image is reproduced on a 
spherical, concave, translucent ground - 
glass screen 22. 

In Fig. 5, the black lines around 
lens 19 represent the portions of that 
lens which may be rendered opaque 
by coating them with black paint or 
similar substance. Knob 28 serves the 
purpose of adjusting lens 19 until its 
surface is evenly scanned by the beams 
of light coming from the cylinder, and 
in such a way that the beams do not 
overlap. The transition from point to 
point, due to the linear speed of the 
light spot applied on the lens, must 
not produce a jumping -dot effect or 
other forms of distortion. The exact 
and correct position of lens 19 can 
easily be found by adjusting knob 28. 

Fig. 4 also shows that, were it not 
for lens 19, the image would be 
smaller and projected at point X, 
which might be too far from the 
source of light. This would result in 
a weak faint picture. By employing 
lens 19 those disadvantages are en- 
tirely eliminated. 

RUDOLPH L. DUNCAN, President. RCA 
Institutes. Inc.. Member. Institute of Radio 
Engineers: Member. Radio Club of America; 
Member. Veteran Wireless Operators Associ- 
ation: Captain. SCR, United States Army. 

A Radio 
message 

To men who are 
looking ahead! 
by R. L. DUNCAN 

O NLY a few men will read this mes- 
sage ... but they will be the type of 
men in whom I am personally inter- 

ested. For such men ...I want to open the 
door to thorough training in radio. And the 
coupon below is the first step! 

RCA Institutes, Inc., (formerly the Mar- 
coni Institute ) was founded 22 years ago 
for one purpose. To produce graduates who 
will be of value to the radio industry. If our 
Institute never made a penny ... but did 
succeed in lifting the standard of radio 
technicians, engineers, and merchandisers, 
we would consider our work a success! 

Naturally, we want our message to reach 
as many men as possible. So we founded 
resident schools in four metropolitan cities. 
Then we opened our courses to men all over 
the world who cannot afford to give up their 
positions. Thousands of our students study 
at home in their spare time. With the equip- 
ment we furnish, they have their own radio 
laboratory right at home! You. too, can start 
your course at home any time! 

Our courses cover the entire radio field. 
We train beginners who have had no pre- 
vious knowledge of radio. Advanced stu- 
dents take our more technical courses. But 
whatever branch of radio interests you ...is 
all ready for you to study. The cost is sur- 
prisingly low for the training you get. 

As the oldest radio school in America, we 
have given training to nearly 20,000 men. 
Many of these are now executives and engi- 
neers in the largest broadcasting and manu- 
facturing companies. Butnoneof these 
arrived overnight. Nor will you. Your suc- 
cess depends on how well you train yourself 
.. how hard you work. But we will help 

you. I personally invite you to write to 
me for our free book that gives you the 
complete story. 

RCA INSTITUTES, Inc. 

Nan. 

RCA INSTITUTES, Inc. 
Dept. NE-7 
75 Varick St., New York, N. Y. 

Gentlemen: Please send me your FREE 
book which tells about your laboratory 
method of radio instruction at home. 

Address 

Occupation 

Please mention TBr.ETIfirON NEWS when writing to advertisers 
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Diagram of "Find-All" Television Receiver. including power supply. It employs two 
dial control, one for tuning the antenna circuit. 

The "Find-All" Television Receiver 
4 Super -DeLuxe Standard Parts Six Tube Set 

By H. G. CISIN, M.E. 

FANS and custom set builders 
who desire to construct a tele- 
vision receiver out of standard, 
nationally -available parts, will 

be much interested in the super -deluxe 
Find -All Television Receiver. 

This employs a six -tube circuit, with 
two screen grid radio frequency 
stages, a space- charge, screen grid de- 
tector and three resistance -coupled 
audio stages. The output stage uses 
a '45 -type power tube. 

The circuit of the Find -All Tele- 
vision Receiver has been most care- 
fully designed and engineered and 
only parts of the very highest quality 
have been specified. Two dial control 
has been selected, in order to get more 
accurate results and hence better pic- 
tures. It will be noted that the vari- 
ous screen grid circuits are carefully 
isolated by means of resistances and 
suitable by -pass condensers. The r.f. 
coils are shielded, as well as the screen 
grid tubes, and the receiver is built 

The assembled Jenkins scanner as used 
with the "Find-All" Receiver. 

up on a metal chassis. A cathode 
series resistor is used for volume con- 
trol ; the use of a self- adjusting line - 
voltage control amperite adds another 
important feature to the design. 

The Find -All Television receiver 
works especially well with the Jenkins 
Radiovisor. This radiovisor is avail- 
able in kit form, together with a self - 
synchronizing motor for controlling 
disc speed by signal. 

At first glance, the circuit illus- 
trated may seem a bit intricate. 
Further study and comparison with 
the list of parts, however, will reveal 
the fact that this receiver is composed 
almost entirely of resistances and fixed 
condensers. For example, twenty 
metallized resistors are used and about 
nineteen fixed condensers. These parts 
are easy to mount and wire into the 
circuit, especially the resistors, so that 
there is nothing complicated about the 
circuit after all. 

The completed receiver gave won- 
derful results when tested with the 
Jenkins Radiovisor. In the next issue 
of TELEVISION NEWS, complete con- 
structional directions will be given, 
together with actual photographs of 
the receiver, showing top and bottom 
views, etc. Those who desire advance 
information on the Find -All Television 
Receiver can obtain a set of diagrams 
-including schematic top and bottom 
views, and chassis details -free of 
charge, by writing to the Diagram 
Editor, TELEVISION NEWS, 98 Park 
Place and enclosing 20c to cover mail- 
ing and office costs. 

Complete List of Parts 
1- .00026 mf. Cardwell `Midway" Variable 

Condenser, type 406 -C (31 
1 -.0002 mf. (each section) Dual Cardwell 

"Midway" Variable Condenser, type C 
(14. 241 

2 -Email De -.lur Amgen Adjusting Condensers, 
140 mf. max. (15, 25) 1- Electrad Volume Control, type 11I.202 (8) 

.pp. 

6S 

73\ TO 110V. 
i0 60 

A.C. 

72 

1- Electrad Truvolt Fixed Resistor, type B -15 
(601 4- LUDO -ohm i- I1,'etrnd Truvolt Flexible wire 
Grid Resistors, type 24: -1000 (7, 18, 37, 
47) 

1- Electrad Truvolt Fixed Resistor Voltage 
Divider, type C -200 with extra tap (641 

1- Electrad Truvolt Fixed Resistor, type B -30 
(64.4) 

1- 1 ?leetrad Truvolt, type V -20 center -tap Re- 
sistor (59) 

1 -Power Switch (73) 
1 -.0001 nit. Aerovox Fixed Mica Condenser. 

type 1460 (26) 
1 -.1 mf. Aerovox Fixed Condenser, type 207 

(68) 
3 -.25 mf, Aerovox Fixed Condensers, type 

207 (33, 44, 54) 
1 -1 inf. Aerovox Fixed Condenser, type 261 

(28) 
7 -2 mf. Aerovox Fixed Condensers, type 207 

(3G, 40, 41, 48, 51, 52, 581 
2-.1 mf. (each section' Triple Section Metal 

Case Aerovox Condensers, type 461 -31 (6, 
10, 11) and (17, 20, 21) 

3 -8 mf. Aerovox 131 -Farad Dry Electrolytic 
Condensers, type 65 -8 165, 66, 671 

1 -4 mf. Aerovox Fixed By -Pass Condenser, 
type 207 (30) 

5-124 Arcturus Screen Gr1d Tubes (5, 16, 
29, 38, 49) 

The Jenkins scanner motor, with disc, 
lens, etc., in "Kit" box. 

www.americanradiohistory.com

www.americanradiohistory.com


July -August, 1931 

Kit of parts for building Jenkins "syn- 
chronizing" motor. 

1 -145 Arcturus Power Output Tube (611 
1 -180 Arcturus Full Wave Rectifier Tube (74) 1- Weston MillIa'mmeter, U to 50 ma. type 

301 í63A) 1- Aluminum Chassis, 24 gauge, 12" x 15" x 
3542" high 5- Aluminum Tube Shields 3- 25,000 ohm Durham Metallized Resistor 
Powerohms with pigtail connectors, type 
MF -4 (31, 43, 55) 

11- 50,000 ohm Durham Metallized Resistor 
Powerohms with pigtail connectors, type 
MF -4 (9, 19, 28A, 32, 34, 39, 42, 46, 50, 
53. 56) 

1--- 50,000 ohm Durham Metallized Resistor 
[:rid beak with pigtail connectors t27) 

2 -75,000 ohm Durham Metallized Resistor 
Powerohms with pigtail connectors, type 
MF -4 (12, 22) 3- 250,000 ohm Durham Metallized Resistor 
Powerohms with pigtail connectors, type 
MF -4 t:1 7, 45. 37 

1 -Find-All Shielded Television Antenna It. F. 
Inductance Coil t4) 

TELEVISION NEWS 225 

2- Find -All Shielded Television R.F. Trans- 
formers (13, 23) 

1- "Acratest" Power Supply Transformer (71) 
2- "Acratest" 30 Henry Chokes (69, 70) 
1 -Roll Corwico Braldite [look -up wire, Solid 

('ore 
6--5 -prong Wafer -type Sockets (5, 16, 29, 38, 

491 
3-4-prong Wafer -type Sockets 161, 72, 74) 

1- Amperite Self- Adjusting Line Voltage Reg- 
ulator, type 8A -5 (72) 4- Binding Posts (12, 62, 63) 1- Jenkins Radiovisor Kit Assembly, type 
RK -2 

1 -Lena Assembly, type 11Ká1 
1 -Low Internal Capacity Neon lamp, type 

601 
1 -Self- Synchronizing Motor, type 502. with 

necessary amplifier kit, type SK -30 

Quality of Television Images 
By D. K. GANNETT 

(Continued from page 187) 

jointly by the Bell Lab.'s, and the 
A. T. & T. Co. Coarseness of de- 
tail- is less noticeable in moving pic- 
tures. The apparatus demonstrated 
in May of 1927 used a scanning disc of 
50 holes and transmitted about 2,000 
elements. In fineness, therefore, the 
image would be slightly better than 
that of Fig. 3. With similar trans- 
mitting apparatus, the image of Fig. 
2 would require a disc of only 28 holes 
and that of Fig. 3, one of 39. With 
the more recent two -way television 
apparatus, the disc has 72 holes. Some 
4,400 elements are transmitted, which 
give a picture of slightly less detail 
than that of Fig. 4. The disc required 
to transmit the image of Fig. 4 would 
have needed 88 holes, and that for the 
image of Fig. 5, with about 12,500 ele- 
ments, would have had 125 holes. 

The illustrations were actually made 
by transmission as telephotographs, 
using apparatus in an American Tele- 
phone and Telegraph Company tele- 
photograph station. A picture element 
in a telephotograph is 1 /100 of an 
inch square; so it was only necessary 
to reduce the size of the pictures until 
they would contain the right number 
of elements of this size. The pictures 
in Fig. 2, for example, were each re- 
duced to a length of 9/32 inch. 

It is interesting that, in comparing 
the three pictures in any one of the 
illustrations with each other, the pic- 
ture of the group in the prize -fight 
ring is about as satisfactory as the 
portrait or the football runner; even 
though the same number of picture 
elements is called upon to depict a 
larger number of objects. -Courtesy 
Bell Laboratories Record. 

SEE the Artist you HEAR 

i 

TELEVISION EQUIP 
For every need from experimental interest to living room 
entertainment, over wide price range. 

RECEIVER KIT -Ideal for best half -tone reception. Com- 
plete parts, matched, ready to assemble and wire. Full A.C. 
operation. $69.50. 

Look in on the arrival of the new 
radio art -TELEVISION! More 
stations are broadcasting better 
pictures for longer hours each 
month. 

Jenkins the Pioneer 
Start right -with the ten years' 
experience behind the Jenkins 
Television Corporation. It's yours 
through 

MENT BY JENKINS 
RADIOVISOR KIT- Complete, machined, ready to assem- 
ble and wire. Ideal with Jenkins receiver. $42.50. With 
lens, $50.00. 

READY -TO -USE MODELS - Receivers and radiovisors, 
stripped or in walnut cabinets -up to $350.00. 

ORDER NOW! Be the first to enjoy television in your neighborhood. 

JAfNJ1N g 
TELEVISION CORD 

PASSAIC NEW JERSEY 

Use coupon below. Literature on request. 

JENKINS TELEVISION CORP. 
PASSAIC. N. J. 
Here is my order for: 

Radiovisor kit. 
Television receiver kit. 
Check or M. O. attached. C.O.D. 

(TN) 

Nam- 

Address 

Please mention TELEVISION NEWS when writing to advertisers 
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Three-Gang Condenser Free! 
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One of the best three -gang condensers made. Plates, utterly rigid and expertly 
aligned, are of brass, the most expensive metal used for this purpose. Capacity 
of each section, .0005 mfd. Shaft, %" diameter of genuine steel, protrudes at 
both ends. For 1 /a" diameter dial use at extension shaft (Cat. XS -4 61 12e 
extra). Trimming condensers not built in, but mounting holes are provided for 
them. Condenser should be mounted on narrow side for drum dial operation. 
Rotor tension adjusters are built in. Frame is steel. Total shaft length 
overall 81/2 ", total frame width overall 41Aá ". Order PR -3G, free $3.00 with 26 weeks' subscription @ 17 

RADIO WORLD 1 1:1 West 45th St. New York, N. Y. 

LIKE ENTERINCTIIE 
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COME DOWN BY THE SEA 
Get Heolth and Happiness at This Splendidly Con- 
ducted Hotel -Close to Boardwalk and Steel Pier. 

Europeon Mon Rotes per Day: Single, with Run- 

ning Water, $2.50 end S340. Double, $5.00 and 

$6.00. With Private Both: Single, $3.00 and $3.50: 
Double, $6.00 to $8.00. Special Weekly Rates. 

A la Carte Restaurant Service at Moderote Prices 

-Best of Food. Attentive Service- Courtesy- 
Politeness -and Satisfaction Assured. You Go 
Home Happier for Having Been a Franklin Guest. 

Bathing Direct from the Hotel 

TINIsT AND CM PIOTICTID REACH IN THE WORLD 

1-10TEL FRANKLIN 
SOUTH VIRGINIA AVENUE -NEAR THE BEACH 

ATL dNTIC CITY. N. J. 
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How You Can Experiment 
With the Cathode Ray 

Scanner 
By C. H. W. NASON 

(Continued from page 182) 

-from side to side or from top to bot- 
tom. The disc scanner, however, does 
not assume this mode of motion for 
the beam; and we must employ a sys- 
tem which traverses the field in one 
direction only -from left to right for 
the horizontal component, and from 
top to bottom for the vertical. For 
the 60 -line image, repeated 20 times 
per second, we must have our beam 
traverse the field in the horizontal 
"sense" from left to right 1,200 times 
per second; while the vertical traverse 
must take place 20 times per second. 
In order to do this, we must apply 
to one set of plates a potential which 
has a wave -form liko that shown in 
Fig. 2, with a period of 1 /1,200 -sec- 
ond; and to the other set of plates an- 
other potential having a period of 
1/20- second. 

Oscillating Neon Tube Used 
Vacuum -tube oscillators have been 

devised which give a wave form simi- 
lar to that shown in the figure; but 
they are exceedingly complex in both 
construction and operation. Here a 
familiar device comes to our aid -the 
oscillating neon tube. If a neon lamp 
of the usual type is shunted by a con- 
denser, and connected to a source of 
constant direct current through a re- 
sistance, it will oscillate ; the period of 
oscillation being determined by the 
equation P = KRC; where K is a con- 
stant (determined by the characteris- 
tics of the tube being used in the cir- 
cuit, and which varies from tube to 
tube) and where R and C are the re- 
sistance and capacity employed in the 
circuit. 

The mechanics of the oscillation are 
simple; when first connected in the 
circuit the neon tube is drawing no 
current and the drop through the re- 
sistance is zero. The neon lamp there- 
fore receives the full voltage across 
its terminals but, as the current builds 
up through the neon tube, this short - 
circuits and discharges the condenser. 
At the same time the drop through the 
resistance is increased until the volt- 
age across the neon tube is insufficient 
to maintain the glow, and the dis- 
charge path is broken. The voltage 
across the resistance immediately 
drops to zero and the cycle described 
is repeated. 

The circuit arrangement for such an 
oscillator is shown in Fig. 3. Al- 
though the neon tube may be made to 
oscillate at nearly all frequencies, its 
wave -form is not such as to recom- 
mend it for other than such specialized 
uses as make no demands on the pur- 
ity of the wave obtained. In this case 
it is exactly as desired. 
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How Electron Beam Is Modulated 
Although it is not the best -known 

way, we will have to vary the intensity 
of our electron beam by modulating 
the accelerating potential. The writer 
hopes that the tube described may 
shortly be obtained with an additional 
electrode for this purpose; by means 
of which complete modulation of the 
intensity of the beam may be had with 
very small power output. For the 
present, a signal of an amplitude in 
the neighborhood of 150 volts peak 
(such as can be obtained with any of 
the present -day power tubes) will 
serve admirably to modulate the in- 
tensity of the beam. 

The arrangement of the circuit is as 
shown in Fig. 4. Values should be 
obtained from the manufacturers of 
the neon tubes employed in the oscil- 
lators, who will be able to give definite 
information as to the resistance and 
capacity values for the frequencies 
desired. 

The picture's size is determined by 
the voltage obtained across the neon 
tubes -the deflection of the beam be- 
ing approximately one millimeter 
(1/25 -inch) per volt across the de- 
flecting plates. 

It should be definitely understood 
that this arrangement does not repre- 
sent the last word in cathode -ray tele- 
vision reception; but it affords an op- 
portunity for ..he amateur to start in. 

In place of the neon -tube oscillators 
specified, a pair of motor- driven po- 
tentiometers could be employed -the 
arms being rotated at the required 
speeds. 

Principles of Scanning 
By A. C. KALBFLEISCH 

(Continued from page 205) 

this is for a square picture of 2,304 
picture elements. It might be well to 
consider the picture frequency of the 
72 -line system, since the picture de- 
tail in a 72 -line system shows consid 
erable improvement over the other 
three mentioned systems. As before, 
the maximum frequency would be 
72 x 72 x15, 

or 38,880 cycles per second. 
2 

Let us study for a moment persis- 
tence of vision. Imagine that the eye 
is substituted for the photo -cell, and 
that we observe a scene through the 
aperture, or hole in the scanning disc. 
If the disc is slowly revolved and we 
confine our observation entirely to 
what we perceive through the small 
aperture, it will be difficult to piece 
together the scene before us. As the 
speed of rotation of the disc is in- 
creased, the number of our elementary 
impressions is increased; and it be- 
comes easier to see the scene before 
us. Apparently the eye has the power 
to store up these elementary scenes, or 
areas, and build up the composite 
scene. This property of the eye is 
known as persistence of vision. 

TELEVISION NEWS ??7 

DELFT Short -Wave and Television Receiver Kits 
Get into the short waves for LONG DISTANCE WORK and TELE- 
VISION. The best way we know to start, is to buy one of our inex- 
pensive short-wave receivers. The Delft one -tube set shown here can be 

used as a foundation unit for a larger outfit. It brings in foreign 
stations just as it is, however. Can be used as an adapter to convert 
your broadcast receiver for short-wave work, or separately as a one -tube 
short -wave set. Add more tubes later. Price, $6.29, completely wired and 
tested. with a set of plug -in coils covering short -wave and television 
bands. For louder results we recommend at least two tubes as shown 
below. Build as LOW LOSS a receiver as any similar Kits on the market 
selling as high as twice the price!! Good coils give the effect of an extra 
tube. These Kits are COMPLETE to the last nut (panel. baseboard. all 
hardware. etc.) On top of all that we give FREE with each kit one of 
our fine coi! winders. Make neat, sensitive, long -range short -wave sets 

as shown in photo. Can be used to receive ordinary broadcast wavelengths 

also. Receive stations DIRECT from THOUSANDS of miles. Foreign coun- 

tries easy. SOME THRILL!! Add more tubes later for loud- 
speaker use. Each Kit has FULL instructions (6 pages), also Never Before 
pictorial diagrams showing where to put each wire -easy to at Such Prices!: 
build. Kits listed below are similar: 2 -Tube Kit. $10.95, Post- 
paid. 3 -Tube Kit (2 audio stages), $12.95. Short -wave -tested 
tubes, $1.25 ea. You can use the new 2 -volt tubes with 
above sets with same results require only 2 dry cells and 
last long) 2 -volt tubes, $1.25 ea. All Kits on market are 
priced without headphones and tubes. Fine headphone.. 
$1.76 pr.!! KITS FOR OPERATION FROM LIGHT SOC- 
KET: Two -Tube Kit, $12.95, postpaid. 3 -tube Kit, $14.95. 

Filament transformer, $3. Lights as high as 6 type '27 or 
screen -grid tubes. If interested. ask of our 4 -tube Kit with 
tuned screen -grid stage. 3 tubes, though, works a speaker. 
Tested AC tubes, $1.75 ea. instead of a coil winder you 
can get a set of plug -in coils if desired. Why pay as much 
just for the PARTS you need? Get the whole Kit and be 
sure of correct values. 

DELFT Coil Winding Set, $1.89 
You can make line, accurately- sp:urd short -wave low -loss coils as shown here 
with our coil winding set. Makes the lowest loss coils known. The set includes 
a collapsible spacing form 12 in. diem. -the best size) giving perfect spacing 
between turns, low -loss cement. plenty of wire of the correct size, brush. 40 ft. 
of cord. skeleton low -loss frame., and FULL instructions giving coil and 
condenser sizes for any wavelengths. Shows how to mount coils for tube -hase 
plug -in. Nothing else to buy. Why fool around buying all different kinds of 
coils, wire. etc.? Get this complete kit and make perfect coils in no time. 
Makes broadcast and transmitting coils too. Complete. $1.89 postpaid. 

Short-wave wavemeter. mounted in sturdy aluminum shield-can : vernier dial; range, 14 to 250 meters. 
complete with individual calibration chart and tube -base plug -in coils, $5.45 postpaid. : : Ham wave - 
meter: same construction as above meter : ' of 1`,"o accuracy. Complete with accurate coil and chart 
for any one ham band, $6.95 postpaid. Add $2.00 for each extra band desired. : : Short-wave (tested) 

Plug -in coils for 4 -prong tube -socket plug -in for R.F. amplifiers, Set of 4. $1.50. (Range 15 to 220 

meters for .0001 or .00015 condenser.) Coils for detector (same as above but have tickler windingal. 
Set of 4. $1.75. : Experimenter's Surprise Package of used radio parts. contains short -wave con- 

densers and other parts having original new value of $8. Price, $2.49. postpaid. : : : Shield cans for 
IL.F. amplifier stages, 5" x 6" x 9 ", $1.80 postpaid. 

C. O. D. orders cheerfully sent: send $1 bill or stamps, pay rest to postman when received. Money 
in bills, small amounts in stamps; wrap well, register letter if necessary. 2 per cent discount for cash. 

DELFT 
Phone: Rigate 0748 

DELFT RADIO, Dept. "O" 
524 Fairbanks Avenue, 

OAKLAND :: CALIFORNIA 

SHORT - WAVE 
RADIO 

SPECIALISTS 

Back Issues of Television News 
For Reference Work or to Complete Your Files of Television Data, can 
still be had at the regular price of Fifty Cents a Copy. Send check or 
money order to TELEVISION NEWS, 98 Park Place, New York, N. Y. 
State whether you want March -April or June -July issue, or both. 

T E L E V I S I O N 

SPECIALTIES 
12" tiara v 7.1 niai,, i. own 

.scanning , $1.35 

Duralum iow 51.50 
4%s" 5laguif,inc Leu,. $1.25; uunmkd In 

aluminnn, holders $2.35 
Put No. 217 Power Pentode In the la.t stage of 
your power amplifier- adaptor No. 47. $1.25: l.gnra 
tuhadapt er to not two Power Tubes in parallel, 
$1.50: Neon Lampe, 650 and 85e; Gelsslrr tubes. 

$1.50 up: Phut. rlectrle rells, $4.95: 1%" televl.1 s 

n,,.n lampa. $395: Rnhmkorf? colle. 5 noel_ $3.95; 
9 mllliannare' Wrstun, Model awl. mtee. $3.45: 

regular price. $800. .Short vo trails, 

BLANTMe 
s`í :75 

Ra 
Mann. Inc. 

Dept TN -3 
89 Cortlandt St. 

New Yerk, N. Y. 9Q99 
Please mention TELEVISION NEWS when writing to 

TELEVISION 
"1 believe that Teleiision is destined 

to become the greatest force in the 
world." 

HAROLD A. LAFOUNT, 
U. S. Federal Radio Comm. 

Write for information regarding the 
financial activities of this new industry 

Name 

Address 

CAIDIN & CO. 
11 Broadway, N. Y. Dlgby 4.5170 

advert farra 

www.americanradiohistory.com

www.americanradiohistory.com


228 TELEVISION NEWS July- August,1931 

no greater magazine published on 
the development of Short Waves 
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 seekers ". Experimenters, as in the 
early days of Radio, again have the opportunity to bring about stirring 
new inventions. Read in SHORT WAVE CRAFT, the Experimenter's 
Magazine, how you can build your own Short -Wave Sets, both trans- 
mitters and receivers. SHORT WAVE CRAFT is exclusively a short- 
wave magazine -the kind you have wished for so long. 
ON ALL LARGE 
NEWSSTANDS 

4 -Color Cover 
9" z 12" in Size 

Over 200 Illustrations 

Regular Departments in 
SHORT WAVE CRAFT 

PHOTOGRAPHIC SECTION - 
PICTURES OF LATEST SHORT- 
WAVE SETS AND STATIONS 

TRANSMITTERS FOR SHORT WAVES 
AND HOW TO BUILD THEM 

SHORT WAVE RECEIVERS -CON- 
STRUCTION OF ALL TYPES AND 
KINDS 

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 

SHORT -WAVE "AMATEURS" LINK TRAIL -BLAZERS WITH BASE 
SHORT -WAVE CONVERTER WITH "B" SUPPLY BUILT -IN 
THE "HAM'S OWN" RECEIVER 
INVESTIGATIONS IN ULTRA -SHORT WAVES 
GETTING STARTED ON FIVE METERS 
THE DE FOREST SHORT -WAVE RECEIVER 
THE LEUTZ SHORT -WAVE CONVERTER 
AND MANY OTHER ARTICLES BY WELL -KNOWN AUTHORITIES AS LEE 

DE FOREST, C. H. W. NASON, A. BINNEWEG, JR., R. WM. TANNER 
AND OTHERS 

"THE SHORT WAVE IS THE MOST IMPORTANT 
THING IN WIRELESS." 

FULL DETAILS IN COUPON ABOUT SPECIAL OFFER 
SHORT WAVE CRAFT, 
98 Park Place. New York. N. Y. 

I enclose herewith my remittance of $2.00 (Canada and Foreign $2.501, check or money order 
preferred, for which you are to enter my subscription to SHORT WAVE CRAFT for One Year, and also 
end me the last two issues gratis. I understand that the regular subscription rate is $3.00 and this 

offer will be void after July 31st. SHORT WAVE CRAFT is published every other month. 

TN-3 

Name 

Address 

City State 
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Television With the Braun 
Tube 

By DR. FRITZ NOACK 

(Continued from page 176) 

ing living objects and of films. In this 
case it is advisable to operate with a 
picture frequency of about 20 to 25 
(frames a second). Then, of course, 
a fluorescent screen with a shorter 
period of afterglow would have to be 
chosen. It is advisable so to choose 
the line frequency that the definition 
becomes equally good for both the line 
and picture potentials. 

Thus the frequency of an electric - 
lighting system can, under certain cir- 
cumstances, disturb a television pic- 
ture; that is, if the light system fre- 
quency is an integral multiple of the 
picture frequency. One will therefore 
do well to choose a picture- frequency 
incommensurable with that of the 
power supply; the same rule is true 
for the line frequency. In this case 

-8- 

LENS 

IG-z IG MAGNIFIED 
IMAGE ON SCREEN 

10 TO 12" LENS 

Two ways of obtaining enlarged image 
from Braun tube. 

there will be no wandering of the lines 
across the picture ; it will be possible 
to exclude the influence of drifting 
picture lines, if the size of the fluores- 
cent screen is adjusted so that each 
picture line is adjacent to the next. 

High Luminosity Attained 
M. Von Ardenne has lately succeeded 

in producing luminous screens show- 
ing a spot luminosity of 2 to 3 candle 
power! To be sure, this requires an 
anode potential of 4,000 volts, which 
one must impress between the cathode 
and the screen. This anode potential 
is, however, easily produced with 
proper transformers; because high - 
current loads hardly enter into the 
question. As rectifiers, one can even 
select small and rather old amplifier 
tubes. 

A very important subject, as we 
well know, is that of synchronization, 
which has always meant considerable 
difficulty in the case of television. Re- 
cently Von Ardenne proposed to com- 
bine the picture and line potentials 
and to transmit them on a single car- 
rier wave. How far this is possible, 
though Von Ardenne sees no difficul- 
ties in this respect, has not yet been 
made sufficiently clear by experiments. 
Another proposal of Von Ardenne is 
to modulate the audio transmitter 

to adt crttsers 
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with a sine potential of super -audible 
frequency, and to split this in the 
frequency ratio 1 : 2 or 1 : 3. Get- 
ting the picture- frequency out of the 
line- frequency, say by means of a saw - 
tooth apparatus, entails great difficul- 
ties, in the case of high numbers of 
lines. In this case it will be necessary 
to connect several saw -tooth apparatus 
in series. Von Ardenne is at present 
occupied very seriously with this prob- 
lem and will report on it at a later 
date. 

Braun Tube As a Transmitter 
A recent very interesting point is 

the use of the Braun tube as a tele- 
vision transmitter. The principle of 
this system is extremely simple. Von 
Ardenne produces on the fluorescent 
screen of his tube the pictorial lines 
without modulation. These lines or 
the luminous rectangle are sharply 
outlined on the negative or film, which 
one would like to transmit by tele- 
vision. The photo-cell is set up either 
directly behind the negative or film, 
or with a converging lens between. 

However, when transmitting a nega- 
tive, it is even more simple to bring 
the negative directly to the fluorescent 
screen of the tube, and then conduct 
to the photo -cell, by means of a suit- 
able system of lenses, the rays coming 
from the negative. The lack of sharp- 
ness resulting from the distance of the 
screen from the negative remains suf- 
ficiently unimportant, if a photo -cell 
of 0.77 -sq. inch surface is arranged, 
at a distance of about 8 inches, and at 
the same time the radiation of fluctu- 
ating light in any other path than 
through the negative is avoided. To 
get good pictures free from distortion, 
it is, of course, necessary that the lens 
system itself be free from distortion. 
To overcome a lack of uniformity in 
the coating of the photo -cell, with re- 
gard to sensitivity, Von Ardenne has 
recently put a small ground -glass plate 
before the photo -cell; and he has found 
that, to avoid needless loss of light, it 
is best to use a glass plate which is 
smaller than the coating of the photo- 
cell and is at most %s -inch away from 
it. The ground -glass plate itself is to 
be put as close as possible behind the 
negative. 

Transmission of Films 
While in the transmission of nega- 

tives it is not essential at what point 

HORIZONTAL SCANNING DEFLECTORS 

CATHODE VERTICAL SCANNING 
J \ OEFLECTORS 

1 MF._ 

-1 MF. 

-100,0000HM5 

60 _ 
- 3,000 + 

Schematic diagram of Braun tube as used 
by Von Ardenne. 
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of time the saw -tooth discharge oc- 
curs, in the transmission of films 
which are moved by jerks, the dis- 
charge must take place just when the 
film is moved along. Only thus can 
one avoid a troublesome interference 
streak across the surface of the pic- 
ture. 

The picture frequency can be con- 
trolled by mounting a rotating contact 

How large image can be obtained from a 
small cathode ray tube. 

on the film projection, directly on the 
axle which ordinarily carries the 
shutter. At the transmitter this con- 
tact then effects the timely discharge 
of the saw -tooth condenser. With this 
saw -tooth arrangement, by which the 
saw -tooth frequency is therefore 
given, one can easily change the po- 
tential and the picture size, by regu- 
lating the heater current of the tube, 
which is at maximum emission. 

How Braun Tube Scans Living Image 
The scanning of living subjects by 

means of the Braun tube at the trans- 
mitter is effected in similar fashion 
to the scanning of films, i.e., by con- 
centrating the luminous rectangle of 
the Braun tube on the person to be 
scanned, by means of a system of 
lenses. At present, however, because 
of the still insufficient surface bright- 
ness of the luminous rectangle, we 
shall have to content ourselves with 
the scanning of smaller objects. 
Image Can Be Projected on a Screen! 

Because of the brightness of the 
luminous rectangle, which is relatively 
great for receiving purposes, it is pos- 
sible to project it on a screen, and thus 
effect projection television. So far it 
has been found possible to illuminate 
surfaces of 16 x 16 inches in a dark 
room, the pictures still being well rec- 
ognizable! Yet it seems more advan- 
tageous, according to a proposal of 
Von Ardenne, rather to use tubes with 
larger fluorescent screens; because in 
this way the picture's brightness is, 
after all, considerably greater than 
with projection. 

Novel Ray Intensity Control 
Something more might be said 

about the novel intensity control of 
the cathode ray, which works so per- 
fectly that the pictorial line- frequency 
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PERFECT 
FILTERS 
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Essential 
For 

Television 

vECHTBEin 
SUPERIOR CONDENSERS 

Are in Daily Use 
BY OVER 50% 

OF TllE 

BROADCASTING 
STATIONS 

You, too, can get the best 
results from your television re- 
ceiver, amplifier or transmitter, 
by using Flechtheim's through- 
out. 

Regarded as the very 
finest types of filter 
condensers m a d e, 
types HV and HS, 
high voltage filters 
are exceedingly 
small in size and 
most efficient. 

IF YOU WANT DEPEND- 
ABLE CONDENSERS, 
THEN YOU WANT 
FLECHTHEIM'S 
Complete line from 250 to 7,000 

Volts D.C. 

Write for Catalog No. 23 and name of 
nearest jobber 

A. M. Flechtheim & Co. 
Incorporated 
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The Two Latest Books on 

RADIO SERVICING- 
Official Radio Service Manual 
and Complete Directory of All 
Commercial Wiring Diagrans 

Edited by HUGO GERNSBACK 

Radio Service Man's Handybook 
With Addenda Data Sheets 

THE OFFICIAL RADIO SERVICE MAN- 
VAL is the greatest achievement ever at- 

tempted in the Radio Service Field. It is not 
only the OFFICIAI. RADIO SERVICE. MAN- 
UAL 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 21,000 
copies sold. And why not, when it tills such a 
universal need among \Lumfact urcrs, Jobbers, 
Dealers, Service Men and all interested i^ radio? 

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 NE.IP YORK S(X says. " 1t is difficult to 
see how any service man can conduct his business 
satisfactorily and efficiently without this 350 -pape 
volume." 
Hundreds of diagrams, 
200 pages, 9 g 12 inches 

Official 
Radio Service 

Manual 

Compete Directors 

Commercial Wiring Dalpatws 

Over 1,000 Diagrams and 
Illustrations - 352 Pages 

The RADIO SERVICE MAN'S ITANDYBOOK contains 
tremendous amount of authentic material d practical 

Information on Slodemlzing old receivers : Servicing obso- 
lete seta; Repairing power packs ; Construction of test 
I.uhoratory equipment: Vacuum tubes; net testing with 
analysers and hundreds of other similar subjects. Among 

man.rontributors are ltertranu M. Freed. Lenin L. Adel - 
Paul L. Welker, Sylvan Harris, C. W. Palmer and 

others. 
- e RANPYBOOK enables series 

e 
to record notes. 

agrams and charts on the special 48-Page section or 
venially ruled sheets Included In the book. Over 200 

pages In all -size 9 z 12 inches. 

BOTH BOOKS for 35m 

Mail Coupon TODAY! 

GERNSBACK PUBLICATIONS. Ines TN -a 
I.G -98 Park Place, New York. N. Y. 
I enclose herewith cheek or money order for t 
for whirtb you are to .end to me post are prepaid the 
1 ) Official Radio Service Manual $3.50 
1 ) Radio Servie glatis Handybook o no 

OR BOTH BOOKS FOR $5.00. 

Nome 

Address 

City, 
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is in no way prejudiced. As is well 
known, one can lessen the intensity 
of a cathode ray and, thereby, the light 
intensity of the fluorescent spot, by 
reducing the anode potential. But this 
also simultaneously changes the speed 
of the electrons and, if it is attempted 
to control the cathode ray capacita- 
tively, to produce the pictorial lines, a 
wider pictorial line will result than 
at greater electron speed. 

Von Ardenne therefore uses the 
following mode of controlling the ray 
intensity. The filament is surrounded 
by a cylinder; to which is conducted 
the intensity- control potential; that 
is, the voltage controlling the pictorial 
element. By this means, the cylinder 
controls the form of the space- charge 
cloud surrounding the cathode, and 
thus the total emission ; without ma- 
terially affecting, however, the speed 
of the electrons themselves! The 
change between light and dark 
amounts to 5 to 10 per cent at most. 
Now, by connecting in an ohmic re- 
sistance (say 100,000 ohms), this dif- 
ference also is considerably reduced. 
Yet it is impossible to transmit well 
with this arrangement, which proves 
sufficient only in the transmitting of 
black -and -white pictures. Von Ar- 
denne has very recently so improved 
the controlling feature that he also ob- 
tains fine half -tone reproduction. 
Since patents are being applied for, 
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he cannot at present give fuller de- 
tails. 

How good the pictures, recently ob- 
tained by Von Ardenne with the Braun 
tube, really are, is shown by a picture 
test, in which about 5,000 pictorial 
elements were used. The pictures ap- 
pear a trifle distorted optically. This 
is due to the fact that they were photo- 
graphed from the inside of the tube. 
At ary rate the pictorial quality is in- 
deed very good! 

All in all, it appears that Von Ar- 
denne has already made wonderful 
progress with his new television sys- 
tem. If one considers that a Von Ar- 
denne televisor requires only a Braun 
tube and a power supply, together with 
a saw -tooth oscillator apparatus built 
in at the same time; that furthermore 
radio receivers, even with poor ampli- 
fier tubes, suffice fully for the opera- 
tion, because the Braun tube requires 
practically no power, but only control 
voltages; and, finally, that the whole 
management of a televisor with a 
Braun tube, once the saw -tooth po- 
tential is properly regulated, consists 
only in the correct adjustment of the 
phase -the prospects of the Braun 
tube for television purposes might be 
described as perfect! There is in ad- 
dition the distinct asset of high pic- 
torial brightness (brilliancy of the re- 
produced image), which, without 
doubt, many times surpasses that of 
an ordinary glow -lamp televisor. 

What's This Thing- Synchronization? 
(Continued from page 207) 

Only when the two wheels have, for 
example, a spoke at the highest point 
at the same time, can one call the 
motion synchronous (1B). 

In television transmission the ana- 
lyzing discs of transmitter and re- 
ceiver must run synchronously, as is 
well known. It is not sufficient for 
them to make the same number of 
revolutions; there must also be 
agreement in phase. That is, when 
the uppermost opening of the sending 
disc begins to scan the picture, the 
same thing must happen at the receiv- 
ing disc, to get the picture properly 
in frame. Otherwise the picture 
would appear to be cut apart; exactly 
as when the film of a motion picture 
jumps and the dividing line runs 
(Fig. 2). 

Now, in television reception, the 
motor of the televisor is first brought 
through the middle of the picture 
to the same number of revolutions as 
that of the sender, when the picture 

will appear, though cut up. To correct 
this error there is built in a device 
which permits of turning the whole 
motor any part of one revolution on 
its axis. Thus it is easy to obtain 
the necessary synchronization. Fig. 
3 shows in diagram one of the many 
possible models. -(Das Funk Maga- 
zin.) 

Gear and rack arrangement to permit rotat- 
ing motor frame for "framing" picture. 

How the Cathode Tube Scans in Television 
By HANS BOURQUIN 

(Continued from page 183) 
Therefore attempts have been made 

to replace the grid arrangement by 
other means. Of these the system of 
time modulation is the most promis- 
ing. If one continually irradiates a 
point with light of a certain intensity, 
it will show a definite brightness. 

But, if one cuts off the radiation it 
this way, by letting the light strike 
full force for 1 /1000th of a second 
and then causing it to disappear fol 
exactly the same time, what is visible 
is not a flickering point but one les: 
bright. -(Das Funk Magazin.) 
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Sanabria Produces 10 By 10 Ft. Images 
(Continued from page 169) 

system devised by Mr. Sanabria and 
his co- workers for the purpose of in- 
tensifying the slight electric currents 
developed by the photoelectric cells at 
the television transmitter. One of the 
photos herewith shows the bank of 
giant photoelectric cells which pick up 
the reflected light rays from the face 
of the subject being televised. A pow- 
erful arc lamp (or a high power in- 
candescent lamp may be used, such as 
that now employed in the Bell Labo- 
ratories transmitters) projects a care- 
fully focused ray of light through a 
revolving scanning disc, on to the face 
of the subject in the usual mannr. 
As this rapidly moving light ray scans 
the face, for example, from top to 
bottom, each scanning path overlap- 
ping slightly the next one, the reflected 
light rays fall upon the large spherical 
glass photocells, which cause slight 
electric currents to be generated. 
These photoelectric currents, which 
correspond in magnitude or strength 
to the various light and dark tones of 
the face or other object being scanned, 
are then passed through as many as 
ten stages of vacuum tube amplifica- 
tion, each stage being an especially 
designed, resistance -coupled one. At 
least the first three stages of the am- 
plifier are best placed in close proxim- 
ity to the photocells, to avoid picking 
up stray electrical waves or currents, 
which might interfere with the pure 
pick -up and transmission of the tele- 
vision image. 

So far as the immediate future of 
television in the home is concerned, 
and aside from the utilization of the 
Braun or cathode ray tube, such as is 
now being developed by more than one 
television concern, the hope of all tele- 
vision enthusiasts would seem to be 
very strongly focused on the neon 
crater tube, or else the newest devel- 
opment of Messrs. Taylor and Sana- 
bria, the neon arc tube. Utilizing 

either one of these tubes, an image 
several feet square can be produced, 
and this is what the public will un- 
doubtedly demand ere long, so that the 
whole family can enjoy the television 
picture simultaneously. 

Harold Hayes, Federal supervisor 
for the Ninth district, described the 
Sanabria images as "marvelous and 
the best he had seen in three years of 
watching the growth of television." 
At this demonstration the young in- 
ventor-he is 24 years old- opened a 
bag of tricks. He gave one of his 
assistants a figurative shave, changing 
the light rays thrown on his face until 
evidence of a heavy beard had been 
almost eliminated. He threw such a 
tiny light on the subject that persons 
near by could not discern his features, 
yet the keen -eyed receiving set picked 
up the reflected rays and produced a 
clear view of the face. Then Sanabria 
tinted faces and objects placed before 
the closeup lens. Green on the label 
of a water jar was clearly apparent. 
Other colors also were faintly tinted 
into the television image. The color 
work was done with neon -mercury gas 
and the black and white pictures with 
helium gas turned into the special tele- 
vision lamp designed by Warren G. 
Taylor, collaborator with Sanabria. 
Neither claimed credit for developing 
color work in television, but only the 
ability to achieve minor effects. The 
work was done, however, with only 
one light channel for the three pri- 
mary colors -red, blue and green. 

"Colors in television are still in an 
embryonic stage," he said. "So is 
much of our work in sound effects. 
Many owners of radios fear their sets 
will be rendered obsolete by the im- 
mediate introduction of television. 
That is not true. Television will sup- 
plement the radio. Anyway it has not 
yet reached a commercial stage of de- 
velopment." 

How I Get Television on a B.C. Receiver 
By EDWARD L. COWAN 

(Continued from page 178) 

The first thing I did was to change 
the Atwater Kent receiver by the ad- 
dition of a short -wave adapter, which 
converts the regular tuned radio fre- 
quency stages in the A. K. broadcast 
receiver, into the intermediate stages 
of a super- heterodyne. I have used 
some of the short -wave adapters to be 
found on the market and found them 
to work very well. The particular 
short -wave adapter shown in the ac- 
companying diagram, I built up from 
parts found about my shop. 

I can obtain either regular broadcast 
music and voice, or else television, by 
merely throwing two switches. 

I would like to mention that the best 
television transmitting station I re- 
ceive is W3XK. I receive both half- 
tone and silhouette pictures. 

With regard to the switches, one 
may combine the switches shown in 
the diagram so as to be operated by a 
single knob, the Best or similar rotary 
switches being ideal for the purpose. 
The motor control switch may also be 
combined on the same operating shaft 
as the other switches. It will be noted 
that the audio frequency circuit of the 
A. K. receiver has been modified so 
that the grid of the '45 tubes are re- 
sistance- coupled to the plate circuit of 
the first ('27) audio stage. Also the 
two plate circuits of the '45 tubes are 
joined together in parallel to the neon 
lamp and the neon lamp or the loud- 
speaker is connected at will by throw- 
ing the switch indicated to the points 
marked "broadcast" or "television ". 
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R. T. L. De LUXE 
Television Receiver Kit 

A.C. Operated 

Our ite.earch Engineers have spent considerable 
time in developing a perfected Television Re- 
ceiver Kit which would serve adequately the de- 
manda for popular price Receivers. 
RTL DeLuxe Television Receiver Kit (Uses 6 

tubes $79.50 less tubes 
RTL Receiver Kit (Uses 6 tubes) $49.50 lesa tubes 
RTL Televisor Kit $47.50 

R. T. L. BOOKLET 
Send 25o for this Interesting and Instructive book- 
let which gives you a resume of the History and 
Theory of Television. Also full details for the con- 
struction of the R. T. L. Receiver including full 
scale wiring diagrams and picture layouts with every 
connection plainly indicated. Profusely Illustrated. 

Radiotechnic Laboratories 
INC, 

1271 Bedford Avenue Brooklyn, N. Y. 
Manufaturrre of R. T. L. Teleriston Apparatus 
Mail Ord, r- e with Order. Balance C. O. D. 

A new radio thrill for you! Listen in DIRECT 
to London. Paris. Berlin. Buenos Aires and other 
broadcasting stations throughout the world via 
short waves. Enjoy unique foreign programs 
from strange lands. Your ordinary receiver can- 
not tune in these low wave stations. WORLD- 
WIDE RECEIVER gets 14 to 550 meter stations 
with surprising clarity. SEND NO MONEY! 
Just write your name and address on a postcard 
and ask us to send you this wonderful guaranteed 
short wave set. Pay postman $6.45 plus a small 
delivery charge. All orders West of Rockies must 
be accompanied by $1.00 deposit. Price in foreign 
countries $7.75 delivered. Order today! 

NEW RADIO BARGAINS 
Low Power Transmitter adaptable for phone or code. 

%yin, pltle -In cot is $14.75 
B Eliminator. (lone Dry. with 2280 tube, 180 colts 

will operate op to ten tube set. fully guaranteed 8.75 
AC -A B C power peeks B.75 
Tubes: 1 -X type. 30 -day replacement. guarantee. No. 210, 
32.25: No. 27,0, $2.38: No. 251. $1.85: No. 245, $1.25: 
N.r. 224. $1.25; No. 227. 75c: No. 226. 655e; No. 171, 75e 
International Microphone. two-button. for public ad. 

dress systems and transmitters. speech or music $9.75 
WRITE FOR BARGAIN CATALOG 

CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. G -18, CHICAGO 

Television Financing 
WE INVITE INQUIRIES FROM 
TELEVISION MANUFACTUR- 
ERS WHO WISH TO RAISE CAP- 
ITAL THROUGH SALE OF 
SECURITIES. 

Caitlin dc Co., Inc. 
11 BROADWAY, 

NEW YORK CITY. 
Telephone Dlgby 4 -5170 
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This 

Offer 
Saves You 

$2.00 
Until the 31st of July this 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 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. 

Mail Coupon TODAY! 
TELEVISION NEWS 
I00 Park Place, New Yak, N. Y. 

As per your special offer. I enclose $3.00. for Which 
you are to enter my subscription tu TELEVISION NEWS 
for ne year and to R. -CRAFT for the next eight 
months. 

TN-3 
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Address 

City State 
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THE OPERATION OF THE NEON TUBE 
By PAUL R. NACHEMSON* 

THE re- conversion of the electrical 
impulse, which comprises the tele- 
vision signal, into a replica of the 

original light impulse, requires an illum- 
inating device which is subject to modu- 
lation by frequencies ranging at least as 
high as 50,000 cycles. 

This condition is amply met by the 
neon lamp now commonly used for tele- 
vision purposes. 

Constructionally, the television lamp is 
an exceedingly simple device, although a 
high degree of precision is necessary for 
the production of a satisfactory unit. 

In its most usual form the lamp con- 
sists of a glass envelope, tubular in shape 
and mounted on a conventional four - 
prong base. Contained within the vessel 
is a metallic plate, varying in size from 
an inch to an inch and a half square. 
This plate is used as the cathode, and 
connection to it is established through 
one of the base prongs. In close prox- 
imity to the rear of the cathode is a loop 
of wire, or another plate, which when 
connected to another of the base prongs 
serves as anode. The use of a double 
plate element permits either electrode to 
perform the function of cathode or anode, 
merely by the reversal of the terminal 
connections; resulting in a double life. 
The "Kino Lamp" manufactured by the 
National Carbon Co., is an excellent ex- 
ample of this form of construction. The 
tube is evacuated, except for a small 
quantity of neon gas, to which a trace of 
hydrogen is sometimes added. 

The operation of this lamp makes use 
of one of the most interesting phases of 
electronic phenomena. 

At normal temperatures and at atmo- 
spheric pressure, gases possess a high 
dielectric coefficient; under these condi- 
tions a high potential difference is neces- 
sary to produce an electric discharge. On 
diminishing the gaseous pressure the 
requisite potential for discharge is pro- 
portionally reduced, until a critical de- 
gree of exhaustion is obtained; this usu- 
ally occurs at a pressure of about two 
millimeters of mercury, or about 1/375 
of normal atmospheric pressure. At this 
pressure, when an electric potential is 
applied to the electrodes, a soft velvety 
glow is seen to coat the cathode or nega- 
tive terminal. The color of this glow 
will vary with the nature of the gas, 
the pressure of the gas and the value 
of the applied voltage; in the case of 
neon the color may range from a salmon 
pink to an almost violet hue. 

Analysis and observation indicate that 
the glow is the result of gaseous ioniza- 
tion, one of the major causes of which is 
the collision of electrons and atoms. 

When an electric potential is applied 
to the electrodes of a television lamp, 
the free electrons which are present in 
the rarefied gas are attracted to the 
anode or positive terminal; they thereby 
acquire sufficient velocity to knock loose 
electrons from any atom with which they 
may collide. These newly -freed electrons 
in turn strike other atoms and free still 
more electrons. Thus we have a cumu- 
lative effect. The atoms of the gas, hav- 
ing lost a portion of their negative 
charge, assume a positively- charged na- 
ture and, in consequence, are attracted 
to the negative electrode; where their 

Radiotechnic Laboratories. 

equilibrium is restored through the re- 
placement of the missing electrons. In 
striking the cathode, the positively - 
charged atoms knock off electrons from 
the electrode itself, thus contributing a 
"secondary- emission" effect. 

The intensity of illumination is gov- 
erned by the amplitude of the current 
flowing through the tube. Since neon 
tubes have a negative coefficient of re- 
sistance (or, in other words, the resist- 

Hook -up for neon tubes. 

ance decreases with an increase in cur- 
rent) it is imperative that a current - 
limiting resistor be employed. This may 
be nothing more than the internal resist- 
ance of the output tube of the amplifier 
or it may take the form of an external 
resistor. If this precaution is not ob- 
served the current will continue to in- 
crease, until an arc is created and the 
tube is destroyed. Normally the current 
flow in the average lamp should not ex- 
ceed twenty milliamperes. 

It must be remembered that the neon 
tube requires approximately 300 milli - 
watts for full luminous output; this is 
about one -tenth the power used by a 
great many loud speakers employed in 
radio receivers at the present time. The 
undistorted power output of the '45 tube 
(which has been most commonly used) 
is 1,600 milliwatts. It therefore becomes 
evident that we have considerably more 
power available for the neon lamp than is 
needed. Consequently the neon lamp and 
the output tube can be matched to give 
minimum distortion in the neon lamp, 
rather than to secure maximum output 
from the audio tube. 

The lamp may be coupled to the output 
tube by either of the circuits shown in 
the diagram. At (A) it is shown con- 
nected directly in the plate circuit of the 
output tube; a variable bias resistor may 
be employed on this tube, so that the cur- 
rent through the lamp can be accurately 
controlled. At (B) the lamp is operated 
through an impedance -coupling circuit, 
similar to that utilized in interstage 
amplification. 
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How to Couple the Neon 
Tube 

(Continued from page 210) 
shown in Fig. 2B. Note that two sets 
of batteries or power supply apparatus 
are required. We may also achieve a 
measure of this advantage from a cir- 
cuit like that shown in Fig. 2C, al- 
though careful adjustment of voltages 
is necessary. 

Were it possible to obtain a trans- 
former of the required characteristics 
we might solve all our problems by 
the use of the circuit arrangement 
shown in Fig. 2D. The same plate sup- 
ply serves for both neon lamp and 
vacuum tube. Because of the natural 
variations in impedance of the neon 
lamp, it is advisable that a resistance 
be included in the load and the trans- 
former ratio chosen accordingly. The 
bypassed potentiometer serves to vary 
the initial brilliancy of the neon lamp. 

Under high currents, the neon lamp 
is likely to exhibit strong negative re- 
sistance characteristics. For this rea- 
son, a current -limiting resistance 
must always be included in the circuit. 

Because of the larger voltage drop 
through the neon lamp, it is not di- 
rectly interchangeable with a loud- 
speaker. If a speaker were thrown 
directly into the circuit, so high a 
plate voltage would be placed on the 
output tube, as to bring about the 
complete destruction of tube, speaker, 
or both. The speaker must either be 
isolated from the circuit by the use of 
a coupling condenser (as shown in 
Fig. 3A) or must have a resistance in 
series to make the drop through the 
speaker circuit the same as that 
through the neon lamp. In the first 
case, a simple snap switch will do; 
while in the second instance a double - 
pole, double -throw switch is shown. 

The power output necessary to com- 
pletely modulate the light values of a 
neon lamp of the type shown, together 
with a 2,000 -ohm series resistance, is 
about 400 or 500 milliwatts. The 
maximum undistorted power output of 
a '71A with 180 volts on the plate is 
700 milliwatts; so there seems to be 
little reason for employing a larger 
tube in the output. To obtain 180 
volts for the '71A plate circuit, at 
least 345 volts is required at the power 
supply output. 

Inertia -Free Light Sources 
By FREDERICK W1'INCKEL 

(Continued from page 209) 

Thus the glow -lamp seems to have 
the most prospects, since special 
sources of current are unnecessary, 
and it is dependable in operation. 
Even Karolus, who at first worked ex- 
clusively with the Kerr cell, has built 
also a glow -lamp receiver, which was 
exhibited at the radio exposition pre- 
vious to the last.-RAFA 1930 -H -11. 
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What 
Wouldn't 
You Do 
for Them 

VET you may be overlooking the most vital thing of 
all for their future security and happiness- MONEY. 

If you were taken away tomorrow, what would they 
have to live on? Could the children go on through 
school? Could mother earn enough for them? 

Life insurance is now sold by mail at so small a cost 
NO ONE need be without its splendid protection. We 
now offer a special old line, legal reserve life policy for 
as low as $4.13 at age 35 (other ages in proportion) - 
a policy paying you $1,000, with an additional $5,000 
special travel accident benefit; disability benefits, loan 
values, and other advantages. Think of it No family 
can afford to be without such protection, at so trifling 
a cost. 

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

Mail the coupon below. We will send you a free 
sample policy which you can judge for yourself. If you 
like it, keep it. If you don't, there's not a cent of cost 
or obligation. 

For your own peace of mind, for the security of those 
you love, get this low -cost protection while you CAN. 
Mail the coupon now. 

FREE! Mail this coupon TODAY for sample policy and 
complete details. 

Union Mutual Life Company of Iowa, 
Des Moines, Iowa. 

Send me above described Free sample policy and compleas 
details -this is not to obligate me in any way. 

Name 

(Box 214 

Address___ _ 
Occupation 
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Color Television 
By DR. FRITZ NOACK 

(Continued from page 179) 
that at the transmitter, the observer if red light is sent into the prism 
(7) will see in the window (6) an (8), only a red ray will pass; if violet 
image corresponding not only in its light is transmitted, the violet ray 
form but in its color values to that will be refracted to a different point, 
which is scanned at the transmitter, in accordance with a well -known op- 
as in Fig. 1. tical effect. We may therefore ar- 

Because the photo -cell receives range twelve photo -electric cells side 
only the same number of impressions by side, as shown at (10) ; and each 
(one for each pietorial element) as will receive a different color of light 
in monochromatic (single -color) tele- from the prism. Should a ray of 
vision, the same modulating fre- pure white light be projected through 
quency will serve for the transmis- the disc, each cell will receive one 
sion of these pictures. of its constituents. By means of a 

However, the system actually to be commutator (12) the impulses are 
used will employ, not the rotating selected for amplification and modu- 
color disc of glass filters, but the lotion. However, it is the purpose 
method of decomposing white light of the inventor to proceed further, 
into its constituent colors which is and to accomplish the desired result 
afforded by a prism. Fig. 3.) Thus, by the use of a single photo -electric 
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CAROLINA 
CREST 
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Atlantic City, New Jersey 

Catering to a Refined 
Clientele. Single Rates 
Start at $4.00 per Day, 
Room with 3 Large Win- 
dows, Private Bath, Tub 
and Shower and Break- 
fast Served in Your Room 
up to 11:00 A. M. With- 
out Any Charge. 

Write for Booklet 4 Giv- 
ing Details on Double 
Rooms and Suites. 

CHAS. A. BERRY, 

Owner 

II. L. FAIRBAIRN, 
Manager 

QUIT 
TOBACCO 
No man or woman ran escape 
the harmtu I effects of tobacco. 
Don't try to banish unaided 
the hold tobacco has opon you. 
Join the thousands of inveter- 
ate tobacco users that have 
found iteasy toquit with the aid of the Keeley Treatment. 

KEELEY 
Treatment For 
Tobacco Habit 
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Over 50 Years 

'Quickly 
for e 
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ook tell olv how to Quick ly 

tobacco. 
.oyoor-clftfrom 

O^ tobacco hr bit and our Money Back Guarantee. 
THE KEELEY INSTITUTE 

Dept. O -500 Dwight. Illinois 
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cell; probably with a scanning device 
of the type of the Braun cathode -ray 
tube. 

It has been shown that it is prac- 
ticable to transmit the sounds re- 
corded on a "talking film," together 
with the television images, on the 
same carrier wave, without widening 
the band. The interruption of the 
sound transmission by the picture 
transmission, during the scanning, 
has been overcome. 

Two New Tubes for the 
Television Receiver 
(Continued from page 184) 

means of the shunt resistance), is 
taken care of in the original design. 
Adjustment of this current during 
operation would call for the addition 
of two additional controls -one to 
vary the plate voltage, and the other 
to adjust the bias to the proper value 
to maintain operation on a favorable 
portion of the tube's characteristic 
curve. The advantage is insufficient to 
warrant the additional complexity. 

100 to 150 Meters Range 
The receiver is designed to cover 

the band from 100 to 150 meters, with 
.0001 -mf. condensers. In order to 
avoid the reduction of the gain, caused 
by using R.F. chokes in a parallel -feed 
system on these short waves, the coils 
are inserted directly in the plate cir- 
cuits. Care should be taken in this re- 
spect, both in constructing and in op- 
erating the receiver; as the stator 
plates of the condensers are "hot ". 
Single control is effected by removing 
the condenser shafts and replacing 
them with a single long brass shaft. 
The resistances furnishing the grid 
return for the R.F. tubes serve to 
slightly broaden the tuning of the cir- 
cuits, in such a manner as to aid in 
covering the wide transmission -band 
necessary. 

Care should be taken in shielding 
the R.F. coils; so that no regenerative 
effects will sharpen the tuning of the 
circuits. 

Parts List 
C 1- IInmmarlund \II' 1 midget condenser; 
C 2-11a m nut Oland MI. R- 100 condensers, 

ganged 
t' 3-Aerovox 4111-21 double 0.1 -nif. units; 
C 4- Aerovox .00005 -mf, mica condensers No 

1450: 
C 5- Aerovox 111 -nif, mica condensers No. 

1450; 
C 6-Aerovox 1 -mfd. double unit. Type BI ; 

C 7- Aerovox 1 -111f. unit, type ;10_; 
C S- Aerovox 1 -mf. unit. type :;o_: 
t' 0- Aerovox 112 block -triple 1 -mf.; 
CIO- Aerovox Type :no, 4 -nt. unit : 

CII -Three Aerovox 4 - i. type 4112 units; 
'l'1. 1.1, LS- Amertrao _4; power block: 
1.:1- Primary of all It A.P. transformer; 
I. 4 -1 la mmnrland I.W I 120 inductors; 
R 1- Eloctrnd :150-stun flexible resistor; 
It 2-Aerovox 200 111,O.ohni leak ; 

It :l- Aerovox 100.000 -ohm lenk; 
It 4- Aerovox 1 -niog. leak: 
R 5- I ?lectrnd type C. 10,000 -ohm potentio- 

meter : 

It 0- T:lpetrnd C- 75 resistor, 7.500 ohms: 
It 7- Electrad C -150 resistor, 15.000 ohms: 
It v -T:l. trnd C- 20 resistor, 2,0011 ohms; 
It 9- Electrad C -400 resistor. 40.000 ohms, 

with extra clips to tap voltage's, as 
specified 

1210- Electrad C -4 resistor, 400 ohms. 

The Home Hotel 
of New York 

Homelike in service, 
appointments and lo- 
cation ... away from 
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Some of the Problems of 
Television 

(Continued from page 217) 

line images. While these may be cap- 
able of presenting close -ups of faces, 
with a crudeness of detail and pro- 
nounced shades suggestive of an ani- 
mated poster rather than a living 
image, they are quite unsuited for the 
more serious purposes of ultimate tele- 
vision service. Such systems may 
even be crowded into a wave band 4 
or 5 kilocycles wide, so as to be 
handled in the usual broadcast spec- 
trum, yet the results are only in the 
nature of a crude experiment. Surely 
the radio audience will not be satisfied 
for long to gaze upon decapitated per- 
sons, with no promise of something 
different and better. 

Aside from the matter of screen di- 
mensions, a wide radio channel is 
essential for proper detail. High and 
low frequencies are imperative. Thus 
if we cut off the low frequencies, we 
introduce spurious shadows and also 
change the tone of the picture. If we 
cut off the high frequencies, we delete 
the sharp lines and lose details such 
as eyebrows in the case of a close -up 
portrait. Cutting off the high fre- 
quencies also limits us to slow motion, 
since fast motion is badly blurred. 
For a comparable picture quality, it 
requires a band at least twenty times 
the width of that for the finest broad- 
casting of good music. 

The Scanning Beam 
Another problem is that of greater 

luminosity. It is surprising what we 
are able to accomplish with the pres- 
ent neon tubes, which have such a low 
candle -power. Here there appears a 
genuine opportunity by way of de- 
veloping new forms of lamps which 
will be as responsive as neon, yet will 
give greater light. Again, there is an 
opportunity by way of developing more 
efficient methods of utilizing the light 
that is available. In this connection 
the four -target or four -plate neon 
lamp of C. Francis Jenkins, pioneer 
television experimenter of Washing- 
ton, D. C., :s a step in the right direc- 
tion, particularly in conjunction with 
his light- conducting rods. Jenkins has 
also developed a lens scanning disk, 
which permits of utilizing the light 
source to better advantage, particu- 
larly in projecting pictures on a screen 
for a small audience. Alexanderson 
has also made use of a scanning disk 
with lenses, instead of the usual plain 
scanning disk. 

For the lens scanning disk, it has 
become necessary to develop a spot 
neon light of high luminous intensity 
and along these lines very consider- 
able progress has been made. 

It is now possible to obtain a spot 
lamp which with a current of about 
55 m.a. is so brilliant one suffers pain 

(Continued on page 236) 
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YOU CAN NOW 
BUILD THE NEW 

IDEAL 
32 Ft. Wing Span Primary Glider 

A real, practical, safe, sturdily built 
glider designed in accordance with the 
lhparttnent of Commerce specifications 
by an expert German glider engineer. The 
New Idea Primary Glider has a 32 ft. 
wing span and its complete weight is 160 

lbs. A ship that has been constructed 
and flown and is a revelation for its won- 
derful performance in the air. Very easy 
to construct on account of its economical 
construction features. 

FREE 
COMPLETE PLANS FOR BUILDING 

Comprise three 13) separate 19" x 24" 
plan sheets showing all parts in detail, 
1/12 actual size, and giving complete lists 
with sizes of all wood, wire and fittings; 

also full size (3 ft.) rib layout plan; the 
most complete and practical Glider plans 
obtainable. 

WITH 
These complete plans are given free with one year's subscription to AVIATION 

MECHANICS, the magazine that has aroused the interest and enthusiasm of all who 
are interested in the practical phases of aviation. The only magazine written by 
technicians and experts in aviation in language that the ordinary layman can under- 
stand. 

AVIATION MECHANICS 
SEND NO MONEY____ r--- VIATION MECHANICS TN -3, X 

Headed by Lieutenant 1. St it ri a+ Editor- - 1 Seventh Avenue i 

in- Chief. Major W. 1. h 'tureen as Tecnical 'New Perk Cl 1y I s1. 

Editor, Thunes 1. Bulger as Medel Editor 1' nuement 1 

Hush the plans and oice. of the New Isub-I 
and Associate Editors, Prof. tees W. Paa- Z 'Irintery Glider to me at once. Alm enter my sub-I 11 
lowskh M. EE., >t. S., zinee enheim Pro- crlidion for one full year to AVIATION 

few 
contaNICS., 

teaser of Aeronautical Engineering. Univer- h will pay the postman the P2.50 (Plus n per cent* oast-, L-- 
sity of Michigan: Prof. william A. Bevan, Iage1 to v 

l 

r the complete (list. y money to be re 1 

XII, , M.S., Professor of Aeronautical l 'funded If I am not entirely satisfied. 
Engineering. lows State Courge: Major, Air Il 

E. 
an 

Coro, Reserve, . S. Army: Prof. Earle L. pnl 
Hay. D.S., M.S., M.E. Bead. Department 

I 0 of Mechanleal Engineering. University of Kan- Q I State 
Prof. (norme J. Iliggin<, B.S. in .t.E., I (C. O. D.'s cannot be sent to Canada or Forelan Coun -1 

Associate Professor in Aeronaudaal Engineer- aa pries. Pries in Canada. 83.00: Foreign Countries. 13.50.1 1 
Ilmg, University of Detroit. Sa Iwo will pay the postage if you send us your money onlrrl i \g 

per cheek.) 

How to Build a Television Scanner 
By BRUNO WIENECKE 

(Continued from page 193) 

so far toward the middle that they 
lie lightly against the drum. Spring 
H, which draws the two brake levers 
together, is somewhat tightened by 
turning out the threaded pin F by 
means of nut G. On lessening the ex- 
citing current, the brake shoes are 
pressed firmly against the drum and 
brake it. We make the connections 
to the resistance such that a movement 
of the crank to the right switches in 
more resistance and therefore de- 
creases the excitation current. 

Now set the contact arm of the re- 
sistor so that the armature takes a 
middle position; switch on the motor, 
and regulate it so that the perforated 
disc makes 1,200 revolutions a minute. 
This is best done by fastening to the 
front side of the brake drum a sheet 
of cardboard on which a six -pointed 
star is drawn. This is illuminated 
by an ordinary glow lamp fed by the 
60 -cycle current. On reaching the 
right number of revolutions, the star 
seems to stand still. Funk Bastler. 
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*TALKING PICTURES RADIO TELEVISION 

SOUND WAVES 
Established 1928 

As the World's Only Talking Picture Magazine 

Now recognized as the International Business Magazine of the 
MOTION PICTURE, RADIO and TELEVISION INDUSTRIES. 
Rapidly increasing readers, by the thousands, rely upon the 
authentic data published in every issue. 
You will not only enjoy, but, you will derive exceptional benefit 
by regularly reading the large volume of expertly edited and 
extremely constructive material which appears in all issues of 
SOUND WAVES. 
SOUND WAVES is strictly an international magazine, read in 
the MOTION PICTURE INDUSTRY by officials, executives, ex- 
hibitors, directors, writers, artists, cameramen, projectionists 
and technicians. 
In the RADIO and TELEVISION INDUSTRIES by manufactur- 
ers, wholesalers, dealers, salesmen, research and technical men. 
SOUND WAVES tells you all that is worth knowing about what 
is going on. Get your subscription started without delay. 

Subscription Price ONLY $2.00 Per Year 
Six Months' Trial Subscription $1.00 

Mail the Coupon Below -NOW 

Publishers of SOUND WAVES. 
1040 North Las Palmas, 

Hollywood, California 

Gentlemen :-Enclosed find 

Remit By -, 
Cash, Check, Express or Post Office 

Money Order 

Dollars for 
+uh.cription to SOUND WAVES. 

Name 

Years 
Months 

Occupation 

Street City State 
Edition "ONDAS SONORAS" Spanish L 

"HOME TALKIES " -All about them In "SOUND WAVES ". Hundreds of entertaining and educa- 
tional new Sound Reels now vallable,- Drama, An, Travel, Instruction. comedy. SUI'NU WAVES keeps 
you fully posted about the latest developments of the new low priced reproducing equipment and sound 
film releases. 

when looking directly at the light. 
Other developments are under way in 
several other experimental labora- 
tories and the greatest progress is 
being made in those laboratories in 
which the problems of gaseous conduc- 
tion have been dealt with most. 

The writer has recently had an op- 
portunity to see an extremely brilliant 
spot source. Even more brilliant than 
anything hitherto developed. Exper- 
imentation is being made on this spot 
source now to determine its response 
to high frequencies and the most even 
way of obtaining the brilliancy. 

Another method of obtaining bril- 
liant illumination that can be con- 
trolled on television signals, is by 

means of the Kerr Cell which has been 
used by Professor Karolus in Ger- 
many. The Kerr Cell is merely a 
means of rotating the axis of polar- 
ized light by means of impressing an 
electrostatic or electro- magnetic field. 
It then acts as a shutter between a 
very strong arc lamp and the scan- 
ning mechanism. 

Another development about which 
very little is known, is the work of 
Mr. Farnsworth on the Pacific Coast, 
in which he has made use of the elec- 
tron stream in a cathode ray tube, to 
give quite brilliant illumination. 

In view of the above experimental 
work it is believed that the problem of 
illumination, while yet very difficult, 

is well on its way to solution and its 
solution will greatly simplify the mat- 
ter of reproducing the television 
image. 

The Synchronism Problem 
Synchronization is a problem which 

calls for the efforts of inventive 
minds. In metropolitan areas where 
the same alternating current system 
is available, it becomes a relatively 
simple matter to keep transmitting 
and receiving disks in step by means 
of synchronous motors. That system 
is the simplest and safest, of course. 

However, television service is bound 
to extend over a considerable terri- 
tory, where the same current is not 
universally available. Hence an inde- 
pendent means of obtaining and main- 
taining synchronous operation must 
be employed. Ingenious automatic 
speed controls have been developed, 
with centrifugal governors making 
and breaking contacts across speed - 
control resistances, for maintaining 
steady speed of the scanning disk ir- 
respective of the fluctuations in line 
voltage or other causes. 

To my mind, the problem will prob- 
ably be solved more in the direction of 
ingenious braking devices, which will 
regulate the scanning disk by means 
of a definite frequency impressed on 
the television carrier wave along with 
the television signals. Again, there 
may be a synchronizing signal sent 
out for each revolution of the scan- 
ning disk, tending to start the scan- 
ning disk out in step with the trans- 
mitting disk, at each revolution. 
There are many ways in which syn- 
chronous operation may be obtained. 

One very ingenious system of syn- 
chronization makes use of the group 
frequency which accompanies tele- 
vision signals. This frequency can be 
separated from the television signals 
and utilized in a synchronized brak- 
ing arrangement to maintain the same 
speed at the receiving mechanism as 
at the transmitter. 

One of the simplest devices that has 
yet come out of a laboratory, is a 
gear arrangement which permits ad- 
justment of the phase relation be- 
tween a synchronous motor and the 
position of the disk when the disk is 
in motion. 

With this arrangement a synchro- 
nous motor can be used to drive the 
transmitting scanning mechanism and 
the receiving scanning mechanism can 
be controlled by this very ingenious 
device so that it will make up for dif- 
ferences in phase between the trans- 
mitter and receiver as both are on the 
same power supply and can be used 
quite satisfactorily to make up for 
variation in frequencies between sep- 
arate power systems. 

In this connection it might be in- 
teresting to note that transmission in 
Washington from a synchronous mo- 
tor run on the Washington power 
system was followed very easily in 

(Continued on page 238) 
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"RADIO" 
is our BALTIMORE 

"MIDDLE NAME" RADIO 

SEND FOR OUR NEWEST 
FREE CATALOG 

AND INSURE GREATER PROFITS 

STRATFORD 
1.000 Volt Condensers 

highest g rad o 
voltage condenser 
made. 100 % re- 
placement. Indi- 
vidual cartons. 
Each has flexible 
leads. 
Small, Compact. 
1 mfd. ..... 50o 
2 mid. ..... 75e 
4 mfd. .... 1.00 

SANGAMO FILTER 
CONDENSER 

o 

2 SBd. 
1000 volts U.C. 
In Metal Case 
Part Nu. P568 

Our 95c lce .. 

ACME 
B and C ELIMINATOR 

Model E -36 
An attractive U and (' Eliminator 

utilizing the 200 full wave rectifier. 
delivering °C" voltage and plus 45. 
'JO, and 100 volts of "B" power. 

Equipped with 5 terminals. and beauti,11, 4. 
In Bronze Green Metal Case. compact 
Plenty or voltage to operate a power tul., 
the last audio stage. Our price $6.95 

"VALUE PLUS" 
STRATFORD SIX TUBE: 

"TRIPLE" 
SCREEN GRID 

MIDGET 
Midget in Size, 

Gigantic in Performance 
Advanced In design. beauti- 
ful in appearance and sure 
to vein the favor of your most 
exacting customers. 

More profit in your cash drawer with this Summer 
Sales Booster. 
The finest low priced quality Midget Radio on the 
market-dynamic speaker and phonograph jack. Com- 
pact trouble proof circuit utilizing three 221 screen 
grid tubes. 227 audio stage. 243 power output tube 
and 200 full wave rectifier. 
A magnificent two -tone cabinet, handsomely finished 
In Walnut with Illnds Eye Maple overlay. a castng 
the all metal chassis -14% Inches wide, height 17 
Inches overall. 
nu,, beautiful and efficient midget sells on sight! 
Dealers should feature it immediately. Build up a 
tremendous repeat business with substantial profits. 
Oilier a sample today! 
Regular $69.50 list. 
Reg. $69.50 List, 110 volts 50-60 qr! $23,95 
Less Tubes 

"Boost Your Summer Sale -Show St 
This set Is also available in 220 volt. .. 
volts D.C. 

OUR PRICE $24.95$ LESS Tt. p.tv 

Ideal 
weher 

LOW POWER CURRENT - 
SUPPLY TRANSFORMER 
Three secondaries, will deliver 
tilament current for two '71A. 
or '12 A tubes in push -pua and 
sufficient "It" and "C" poten- 
tial for these tubes. 

for a push -pull stage for any re- 95c 

R.C.A. BRUNSWICK 
CATACOMBS 

Six tube panel for am- 
plifying units. 

Pr"' $5.40 

sets 
Ses. 
t'ri, 

A.K. 
REPLACE- 

MENT 
TRANS- 

FORMER 
For all battery 

and early electric 

$1.45 

TERMS 
20% with order, balance 
C. O. D., 2% discount 
allowed for full remit- 
tance with order only. 

CORPORATION 
Quality - Value -. Service 
"Wise Dealers" the "World Over" er.- :ding themselves a "No Trump 
Hand" by investigating our items and price Everyone of the many thousand 
items that means "Greater Profits". We guarantee "Satisfaction ", our aim 
}being, to please you and keep you pleased. Look al these values and order 
from this page. 

Greate t Amplifier Value Ever Offered 
LOFTIN -WHITE DIRECT COUPLED 245 AMPLIFIER 

For Home or Auditorium 
Quality amplification from 
a unit of rugged and of 
sturdy construction. the 
finest developments that 
electrical and mechanical 
engineering could have 
possibly put into It. Ideal 
for phonograph or re- 
ceiver. Reproduces with 
enormous volume. main - 
mining an ultra superior _ 
quality. Tubes employes 
are 2.24 screen grid first audio. 245 o i , 

a 200 full wave rectifier. 
Completely wire) -ready for use -simplicity of con- 

nections-beautifully finished in brown lacquer- 
power supplied for ails' tuner-sturdy oversize parts -no possibility of breakdown. and volume plus. hav- 
ing an undistorted power output of 1.000 ntitliwatts. 

Regular $60.00 list, our special price of 95 $9. 110 volt,, 50-60 cycle tV.7 DJ 
NEW! PENTODE LOFTIN -WHITE DIRECT - 

COUPLED AMPLIFIER 
'l'he l'entoile amplifier tube is the newest develop. 

It in 
r 
adlo design. ha log 11 undistorted power 

a toit of 2.500 mllliwatL and a power sensitivity 
sr tintes as great as that of type 45 tube. 
When the Pentode tube s combined with the above 
otratad direct coupled =Miter. we have the last 
Id in modem distnrtlonless P'es'er amplifiers. Tubes 
:lamed ale We 224 se wen grid first audio. 247 
,ter output tube and a 2 0 full wave rectifier. Ideal 

home. donee halls, auditorium and other large 
bl it assemblies. 
cale Stmlet 'P7 ", 110 vo ta, 50.60 cycle. $12.95 

3.t price $70.00 our special price 

VICTOR A.B.C. 
Power Transformer 

As used in Victor seta. 
For use with six 26's, 
two 45's and one 80; 
can also be used for any 
power amplifier $2. 75 using 245. l'rice 

25 Cycles $3.25 

QUAM 
MAGNETIC SPEAKER 

Improved in every re- 
spect. Housed in beauti- 
ful gold stipple finished 
metal cabinet, 14x12x5. 
Reproduction is excel- 
lent. 
Price $2.25 

Super -Powered 
Combination 
Amplifier and 
Power Supply 

It. C. A. component parts compose the malor 1 ^.r 
lion of this superior constructed combination uni II 
tier and power supply. 

Transformer coupled first audio stage employing a 
227 tube. Second audio stage utilises a 245 power 
output tube. and a 280 full wave rectifier IS used to 
supply all powder Including "A and R" power for 
any tuner. Terminals are provided for all "A and B" 
supply. as well as both input and output to =oilier. 

Beautifully housed in a black Japanned metal tabl- 
net presenting a unique and attractive appearing unit, 
being 5 x 7% x 13 inches. 
Model BRC 1. 110 volta, 50 -60 cycle. A.C., $13.50 
list $70.00, our e,riee 

PENTODE POWER AMPLIFIER 
Model IIItC 2. This model differs from Mod. I 

BBC 1 only in the use of a Pentode power ampitli. -r 
tube in place of the 245 tube. 
List $80.00 for 110 volta, 50 -60 cycle. $ 

1 
50 I. 

A.C.. our price Y J 
PENTODE SCREEN GRID POWER AMPLIFIER 
Model RISC 3. This model differs from Mmlel 

BR(' I in the tubes used and the method of coupling 
employed. The 224 screen grid tube is used in the 
first stage and is resistance capacity coupled to the 
227 Pentode lasser output tube. This makes an ideal 
television annpuier. 
List $90 tilt ltli welt.. :n -nq iy...le. a t'. $16,90 
Our pr!,, 

R. C. A. PUSHPULL 
Input and 

Output 

A. F. Trans. 
I,imtr AssemtblY 

@ulinla x0. 
.,I 06: l'art 

$1.50 

BALDWIN "RIVAL" UNIT 

Can be iisrvl for Phono. 
graph. automobile or port- 
able radios. 
Lowest price ever quoted. 
Our Price -less IOC, 
Shell 4 
Our Price-complete SOC 
with Shell a 

FARRAND DYNAMIC 
D.C. 

SPEAKER CHASSIS 
12 -inch Cone; 600 ohm 

D.C. Resistance. 
Ideal for home or auditorium use. 

Our Price $4e95 

GENUINE! PEAK! 
R. C. A.! LICENSED! 
100% GUARANTEED! 

SUPREME QUALITY! 
LONG LIFE! SERVICE! 
PERFORMANCE! 

To fully assure you that these are high 
quality tubes, we will replace any that 
are found defective within ninety 1001 
days of date of sale. Each and every 
tube is checked on a Weston tube 
checker before being shipped, assuring 
delivery in perfect condition. 

"PUT THEM TO A SERVICE TEST" 
Leek our list over They intlude all the new 

rubes, Including the new 

PENTODE AND MULTI -MU TUBES 
Tubes List Tubes List 

l'X 330 $1.60 ('X 300 $1.40 
i' X 531 1.60 l'X 112 -A 2.25 OUR PRICE 
l'X 332 230 CX 300 -A 4.00 
/' 347 2.40 l'X 301 -A 1.25 48c l' 335 2.20 I'X 326 1.75 
C .',51 2.70 l'X 37t -A 2125 
C 324 2.00 CX 371 -AC 2.25 EACH (' 327 1.25 CX 199 2.50 

('X :515 1.40 CV 199 2.75 
('X 350 
CX 351 

Theme 
sold un 
factory. 

$5.00 
5.00 

tubes are 
a money 

OUR PRICE $11 .25 EACH 

of the highest standard and are 
back approval basis if not salis - 

R.C.A. VICTOR UNCASED 
CONDENSERS 

1,000 Volts D.C. Working Voltage 
Genuine R.C.A. Victor Uneased condensera 
composed of highest grade materials. Compact 
and moisture proof. Impregnated in heat re- sisting compound. Packed in individual cartons. 

100% Replacement Guaranteed 
Ea. Doz. Ea. Doz. 

ifs mfd....$.25 $2.50 2 mfd....5.50 15.50 
1 mfd.... .35 3.60 4 mfd.... .85 9.00 

ZENITH 
JUTPUT TRANSFORMER 

PUSHPULL 

Ideal for use 
between tower 
tube and 
speaker. 
Take no }tance 

on burning out 
your speaker. 

Our Price 75c 

CARBON 
l Watt Resistors 

Our Price 75c doz. 

All Resistance 
values, 

ar Pr ry ' Ai, 
RADIO CORPORATION 

725 -T- BROADWAY 
NEW YORK CITY 

Order From This Page 
DEALERS! 
SERVICEMEN! 
AGENTS! 
SET BUILDERS! 

Order From This Page 
Send for Our Newest Catalog 
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LUGGAGE 
BUY AT WHOLESALE PRICES 
Save 40% by Dealing Directly with One of America's Leading 

Luggage Manufacturers. 

"GLADSTONE" OF GENUINE TOP GRAIN 
COWHIDE LEATHER, $12.50 

The ever popular Gladstone. with solid brass locks and catches. 
Short leather outside straps. Lined with very fine quality tan 
twill cloth. Comes in choice of Brown or Black Shark Grain 
Genuine Cowhide. 

OVERNIGHT CASE $2.95 
DANDY PORTABLE RADIO AND 

INSTRUMENT CASE 
Built over solid wood frame, covered 
with durable Fabricoid that wears bet- 
ter than cheap leather. Lined with 
good quality cloth. Has neat shirred 
pockets in lid and body. Size 16 inches. 
Strong leather handle: 2 locks: colors, 
Brown or Black. 

Special "Overnight" Case: Silk- lined, beveled 
mirror in cover. Brass locks, leather handle, 
covered with Dupont. F.O.B. 12x14 in. $2.95 

Same case. Genuine Cowhide $4.95 Size 22 and 24 inches 
(choice) 

FOR GOLFERS, SPORTSMEN AND TRAVELERS 
Made of Solid Hand -Boarded Cowhide 

Roll Golf and Sports Bag, with Zipper. Exceptional value. Gen- 
uine Hand -Boarded Cowhide in Russet and Brown. 

Size: 16 -inch, $10.50 Size: 20 -inch, $11.00 
:F.O.B. -New York) 

Fitted with Lock, 

HANDSOME "CAMP" TRUNK and 
LOCKER 

Handsome Camp Trunk and Locker. made of three -ply 
veneer basswood, covered and bound with fibre. strong 
draw bolts and good snap lock, three hinges. This 
trunk has the special feature of "dust- proof" tongue 
and groove steel molding around the opening edges of 
trunk. 
Interior of trunk has one tray with three compart- 
ments. Color: Maroon Body, Tan Binding. 

Size: 32 -inch, $10.50 Size: 36 -inch. $11.50 
F.O.B. -New York. 

SOLID 5 -OZ. LEATHER BRIEF CASE 

Wide cowhide straps all around. The 
top of the gusset is folded to give more 
strength. Whole case double stitched 
and riveted at the corners. Flap re- 
inforced with leather 1%" wide. Size 
16x11 inches. Colors: brown, black or 
mahogany. 

$3.50 -Model D-2 pockets. 
$4.00 -Model E-3 pockets. 
$4.50 -Model F -4 pockets. 
$5.00 -Model G -5 pockets. 

All prices F.O.B., New York 

Mail Orders only -no C.O.D.'s -All Prices are F.O.B. New York. Satis- 
faction Guaranteed or money cheerfully refunded. Send Money Order or 

Check. Be sure to get our prices on all Luggage and Trunks. 

"C and S" Supply Co. 
221 FOURTH AVE.. NEW YORK CITY, N. Y. 

Some of the Problems of 
Television 

(Continued from page 236) 

Boston on a receiver run on a synchro- 
nous motor on the Boston Edison sys- 
tem. It was only necessary to make 
an adjustment every ten or fifteen 
minutes. 

For the immediate future this holds 
out the most satisfactory method of 
solving the synchronizing problem. 

The problem of obtaining a nation- 
wide television broadcasting service is 
a serious one. In fact, the produc- 
tion of television receivers is largely 
handicapped until television service is 
available in various parts of the coun- 
try. Here it is my belief that the 
film or radio movies method of broad- 
casting is going to meet with the 
greatest favor at first, until such time 
as broadcasters are prepared to give 
the necessary time, space, care and 
money involved in broadcasting tele- 
vision subjects themselves. 

Jenkins of Washington, D. C., 
Frank Conrad of Westinghouse and 
others, have worked out systems 
whereby the television pictures are 
first recorded on film, the positive of 
which is placed in a machine which 
scans each frame line by line. The 
advantage of the film is that the sub- 
jects may be posed under ideal condi- 
tions in the motion picture studio, 
with all the talent desired; secondly, 
that the films can be widely distribut- 
ed and broadcast by small or large 
stations without special skill or equip- 
ment; thirdly, that a nation -wide 
hook -up can be effected by the radio 
movies method, even though no wire 
lines are required; fourthly, that the 
uniform service over a large part of 
the country will permit of selling tele- 
vision service to large advertisers, 
who can sponsor television in much 
the same manner that broadcast pro- 
grams are now patronized. Of course, 
broadcast radio movies, will lack the 
news value which is available when 
the subject is picked up direct and 
televised. However. in time the direct 
pick -up will come into more extensive 
use, and network operation will be 
necessary. 

There has been considerable techni- 
cal difficulty in picking up an outdoor 
or indoor scene of large dimensions 
and transmitting it to the scanning 
mechanism with sufficient elemental 
light to readily actuate the photo- 
electric mechanism of the transmit- 
ter. 

A new method has been proposed 
and is now in the process of test, that 
will provide for the photographing of 
a scene directly on a film. This film 
will then be developed in a matter of 
three seconds and the developed film 
run through the transmitter scanning 
mechanism thus causing a lag of only 
three seconds before the transmitting 
of the picture. 
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CROSLEY Electro Dynamic Speakers 
FIRST TIME SOLD AT THIS PRICE 

YOUR CHOICE $6 5 0 Net 
Model "A " -7" Chassis housed in beautiful metal cabinet 

Equipped with output transformer. 
Model "B" -Same as Model "A" Chassis only. 
Model "C " -9" Chassis with 900 ohm field and output trans- 

former. Can be used with any set employing 
1 -171A or 1 -245 power tube. Also can be used 
in Majestic Model 71. 

Model "C " -9" Chassis with 725 ohm field and push -pull 
output transformer. 

Model "E " -6 Volt Chassis for operation on storage battery 
or "A" eliminator. $5 ohm field and push - 
pull output transformer. Can be used with 
sets using the new 232 tubes. Can be con- 
verted for A.C. by use of a step -up trans- 
former and 250 tube. 

CROSLEY Type F 
Dvnacone Speaker 

This Crosley 
Speaker is meeting 
the increasing de- 
mand for an auto- 
mobile radio re- 
producer which can 
be expected to 
give a full meas- 
ure of satisfaction. 
Dynamic Tone! 

$2.95 
Net 

MUSIC MASTER Model 
"PETITE" 

110 Volt A.C. 50 -60 Cycle 
THE SMALLEST 
17- x 13- x 712" 
THE LIGHTEST 

Net 18í/z 11)s. Ship'g. Weight 23 lbs. 
THE MIGHTIEST 

in performance. 

That, briefly describes this NATIONAL- 
LY and INTERNATIONALLY FAMJI'S 
Midget Receiver. Made by a well known 
manufacturer. FULLY GUARANTEED 
to us and by us. 
The chassis is a masterpiece of com- 
pact radio engineering, sturdy, clean 
construction. Uses three 224 screen grid, 
one 245 Power and one Rectifier tubes, 
Loftin -White amplification, Electrolytic 
Condensers, Magnavox or Jensen Dy- 
namic Speaker, and all housed in a 
beautiful Walnut Veneer Cabinet of 
graceful lines. 
The manufacturers' price is $49.50 less 
usual trade discount. 
OUR 
NET 
PRICE 
Optional: A set of good tubes supplied 
with each Receiver at $1.25 additional. 
Convince yourself of the tremendous 
value of this offer. Order samples at 
once, examine and test them, your order 
for as many as you can handle will 
follow quickly. 

$2545 

GENERAL ELECTRIC 
HIGH VOLTAGE FILTER 

CONDENSER 
3 MFD. - 800 VOLTS 

Size: 5x23/4 xl Inch. 
Encased in a sturdy 

metal container with $ 
inch flexible insulated 
wire leads. Equipped 
with handy mounting 
brackets. 

OUR 
PRICE 95c 

Net 
$10.00 per dozen 

MAXIM "Silent" Power Supplies Reduced 

DRY "B" POWER 
contains no liquids. A 
distinct radio bargain 
that will be of interest 
to the experienced radio 
haver. (Complete with 
tube.) For A.C. Current. 
OUR 6.50 
PRICE 

$ 
Net 

DRY "A" POWER 
Regardless of price no 
finer "A" Power Elimin- 
ator can be procured. No 
need of bothering with 
expensive "A" batteries. 
t 'uenpL4e -for A.1'. eur- 
r,m 
OUR 
PRICE $9.00 

Net 

DRY "A-B" POWER 
Ultra modern design. 
Compact. Simple to in- 
stall. Only one switch. tomes complete with a 
250 tube ready to oper- 
ate. 

OUR $16.50 
PRICE 

Net 

SONORA 
ELECTRIC MOTORS WITH 

12- TURNTABLES 

FULLY ASSEMBLED and 
MOUNTED 

on t Imill thick. warn trod, fir' - ply hoards. size 
15 5z 15. ready to install Into rabinet. 
These motors are absolutely NOISELESS. of very 
rugged onstrurt ion, operate on 110 volt A.C. cur - 
'nt. and are equipped with Speed Regulator and r 

foot cord and plug. The 12" turntable will take any 
standard size reeord. 
By a spode] adjustment (at no extra cost) these 
motors will operate on RC. current. )'lease specify 
uhen current Is wanted. otherwise A.C. motors 
will he stunted. 

An exceptional Value. 

$9.75 OUR 
SPECIAL PRICE 

RADIART 
STEP -DOWN TRANS- 

FORMERS 
INPUT 220.250 Volt 50.60 cycle A.C. 
OUTPUT 110-120 Volt, Rated at 150 -160 

Watt 
For use in locali- 
ties where 220 volt, 
60 cycle A.C. cur- 
rent is supplied. 
These Transform- 
ers adapt current 
of that voltage to 
any A.C. Radio or other Electrical 
Appliance which 
consumes up to 
160 watts. Encased 
and easily mounted. 
Size: 

Ship'g tw't : I6= 
VERY 
SPECIAL $3.75 

List $5.00 
NATHANIEL BALDWIN 

RIVAL UNIT 
'Phis Nathaniel 

Baldwin unit is 
one of the finest 
made by that com- 
pany. Can be used for Phonograph, 
Automobile a n d 
Portable R a d i o 
Outfits. 
Order your supply 
today before it k 
too late. 

OUR 
PRICE 65c Net 

JENSEN "CONCERT" D. C. 
ELECTRO DYNAMIC 

SPEAKERS 
Model D 7 D C 10" Diameter 
2500 ohm field 8 ohm voice coil 

These units con- tain suitable 
push -pull trans- 
formers and are 
absolutely hum - 
free. Connect 
directly to the 
set, no outside 
wires. 
As most stan- 
dard manufac- 
tured A.C. sets 
a r e engineered 
for D.C. speak- 

ers of th s ohmage, the possibilities for replacement with this really good speaker 
n'e practically unlimited. 

The wise merchant or repair -man will take advantage 
of this real "huy ". Never before offered al rut 
price. The quantity available at this prier i lit 
Act qulrkly. 
List $27.50 
OUR NET PRICE $7.90 

Original factory parking of 2 

All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2 °.ó if full 
amount is sent with order. DO NOT WRITE FOR CATALOG! 

G R E N P A R K CO., Dept. TN, 245 Greenwich Street, New York, N.Y. 
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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 prices 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. 

Dry Electrolytic Condensers 
Sfount In any Milton? guaran- 
teed never to blow out! Remark- 
ably contract and very Inexpensive. 
permitting generous use of filter- 
ing systems. The greater the mtd. 
..apacity employed, the less A.C. 
hum remains. 500 volt peak rating. 
Ideal for all 171A - 245 power 
packs -use two of each rapacity 
I ra Wed for 250 ross'er parks (1.000 
volt peak thereby assured). 

YOUR 
No. Mid. Diameter Length PRICE 
SOI 1 5á in. 2!41 in. $0.27 
802 2 1 Inn. 2% in. .44 
804 4 1'h in. 2'. in. .83 
808 8 1.Sí in. 4% in. 1.20 
OI6 16 3 in. 414 in. 2.10 
824 21 3 in. 4'1 in. 2.70 
832 32 3 in 4n1 In. 3.30 
854 51 3 In. 4% is 4.73 

THORDARSON 
"245" Power Transformer 

A Miniature Power Plant - Supplies AU 
ABC Voltages - 80 Watts 

In addition to sup- 
plying. a full 250 
volts to the plates 
ad 50 volte to tire 
grids of two tyPe 
'45 tubes in push - 
pull. this tratls- 
tnrm:r ill a y be 
used tu light Me 
lilanlenta of seven, 

sight 2.5 -volt 
0 lament tubes; 
and by tonnent ins 
in series two of 
the three 2.5 -volt 
filament seconda- 
ries it is possiblo 
to light 5 -volt fil- 
aments too. Five 

1YVundaries: 141-5 V.. 2 Amp.: 02 -340 V. 
rt. T.- 83 -2i-í V.. 3 Mop. lent. T. 

.SI -2 r4 V.. 105_ .amp.: S5 -2 s V., :i .trop. 
n'cut. T. lust the power trans former for build - 
ing up a high -grade public address amplifier 
to use a screen -grid A.F. amplifier to boost 
the output of a microphone or phonograph 
pick -up: following this with two stages of 
push -pull amuliticat Ion consist log of los.. 7's 
in the 
'town, of ttransformert has 4 o hakelite panel on 
which are mounted all taps. It outperforms 
ANY similar transformer. Many Sen r Men 
heel. this model transformer t n hand for 
, nergency replacements In hundreds of makes 
of radin sets. For 110 -120 colts, 5060 agiles. 
Size: 5 in. high x 4 x 354 in. Shipping 
weight. 3 tbs. List Price. $15.00. 
No. I450- Thordarson Power Trans- 
former. YOUR PRICE 

Television Receiving Lamps 
These Television Receiving Tubes 
have been designed to avoid high 
space charges, 

a 
nd at the same 

time confine the light to the most 
useful portion of the cathode. 
brilliant he spots as by 
on tine cathode anti caused by 
Mall ee n current vibrations 
have 

frequency 
entirely eliminated 

special 
under 

which minimizes ee 
"sputtering" under the In upp rt 
of the diobtainet 

by the 
suse 

of the elements Is obtained by ihr u of 
ctunoy glass sous. Pá In. x wei in. s with 
cathode 1 in. square. Shinning weight 'r4 lb. 
No. 775 -Television Lamp. List $1.98 

Price, $4.00. YOUR PRICE 

A.C. Short Wave Converter 
The thrill of tuning In 
short naves le yours, 
because you can con- 
nect this short -wave 
converter to your 
broadcast receiver. no 
matter what type re- 
ceiver you (nave. Tunes 
from 10 to 200 me- 
ters. using only two 
plug -in coils. Coll., 
already wound, are 
Applied with outfit. Converter has built -in 
filament transformer to heat three 227's. All 
you need nhtain from your receiver h a 
positive "R" voltage, anything from 45 to 
190 volts. Voltage not critical. No moles- 
tation of the receiver. No tricky regenera- 
tion control, only a single. smooth -operating 
dial to manipulate No squeals, no grunt- 
ing. no body capacity. All parts for 3 -tube 
short -wave converter. including cabinet, with 
filament transformer, complete instructions 
and pictorial diagram. Shipping weight 8 lbs. 
List Price $20.00. ( 
No. 1817 -YOUR PRICE. less tubes $9.45 

NEW READRITEAnalyzer 
This thrremeter analyser 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 volts are 
measured. Grid swing teat for tubes used. Just 
Posh one button for screen -grid and other button 
for other tubes. Slakes testing of all type tubes 
sinople and thorough. 4% -volt grid battery is 
furnished. Battery is used fur grid test and 
continuity testing of transformers. chokes. etc. 
Capacity and resistance charts furnished allow- 
ing use of instruments fur testing condensers, 
also measuring resistances up to 100,000 ohms. 
Eight scale readings of meters mai' be used sep- 
arately with the jack terminals provided. Scale 
readings are 0-60-300-600 D.C. volts, 0- 10-110. 

7) C. volts and 0 -20 -120 milliamperes. .í.C. and D.C. filament voltages are accurately 
nnasured on the one meter. Strong ease with leatherette covering. Attractive. Compact. 
Size 105ír35 x8 Inches. Shipping weight 15 tbs. List Price $25.00. Q 14.70 Na. 700 -READRITE ANALYZER. YOUR PRICE al. 

Flewelling- Dayton SW Adapter 
Tints wonderful Instru- 
ment connects to any 
A.C. radio set by put- 
ting Into rire sticket in 
place of the tube I snitch 
must he a type . or 

tulrel the plug 
which Is on the and of 
its 2 -ft. cable: then put 
tuts Into tubesakrt of 
adapter. Remove aerial 
from bnwdtast set and 
connect to antenna lout 

ndantrr. Speelal'Mig- 
ln coil No. I 

s 

t vers a 
wavelength baud of 17 
to 29 meters: ,.vil No. " 2728 meters: coil 
Nn. 3. 17.01 raters. Ping -in Coil induct- 
ances cone with We adapter. 51/2x7Vx4" 
high, overall. Ship. weight 4 lbs. 

No. 1613 - Dayton Flewelling Short -Wave 
Adapter. List Price. $15.00. 
YOUR PRICE (without tube).... $4.93 

Earl Power Transformers 
Slake money revamping o 

the old battery set. This 
(rower transformer used 
In Earl Motel 22 receiv- 
er supplies "A.' "It" 
and '1" troteutials fur: 
two 7's (or screen 

- grid '24'sl. three '20'., 
two '7IÁ's and one 'Sin 
rectifier; total ent 
utput of high -voltage 

winding at maxinnmt 
output (about 200 stilts) 
is so nm. High-voltage seconder). filament 
winding for '27's and for '71.í's are center - 
tapped. Size, :15í x 3 x 25í Inches. 16 long 
leads and full wiring direetlutc. Shi -ping 
weight 5 lbs. List Pries. $7.50. 

Utah Dynamic A.C. Power 
Speaker -Model 33A 

110 -volt. 60 -cycle 
A.C. light socket 
supply for field 
excitation with 
Westinghouse dry rest if ier. 
9 In. high. 9% 
in. wide, 7% in. 
cl e e p. Sneaker 
comes lacked In 
wooden c r s t e. 
Weight 19 lbs. It 
Is one of the 
most powerful as 
well as best re- 
producers in the market. 9 -inch cone. 
List Price S50.00. 

No. 1506 -YOUR SPECIAL PRICE 
$ 7.45 

NEW ! NEW ! ! 

Superheterodyne S -W Converter 
At last a short -Waco 
converter that con- 
verts any broadt 
set Into a superhete- 
rodyne short -wave re- 
ceiver. Employs three 
37 toles and rovers 
from 211 to 115 me- 
ters. Ni, plug-in rolls! 
Coil switch is used to 
cover ail wavelengths. 
Single dial control. 
no laxly capacitY. no 
squeals. This conver- 
ter has built -in fila- 
ment transformer to 
heat the three 227's. 

All you need to obtain from your rcctieer Is 
a positive It voltage anywhero from 45 to 
Igo volts. Voltage Is not critical: no moles- 
tation of the receiver. So simple a child 

operate it.a Size 7 x 10 x 5 inches. 

shipping weight, s tbs. List Price $25.00. 
No. 1610 -Super Converter (less $1 r .93 
tubes). YOUR PRICE f ez 

High -Voltage Condenser Units 
We guarantee these con 
deniers unconditionally. They 
are 

nlIdea) 
and general ce- 

placeenl pus nses and can 
he installed in any new 

8-Melt ten. All condensers are fu rn l.hnl with 
8 -Melt lengths of tinned "push -buck" wire. 

600 VOLTS 800 VOLTS 
Cat. Mfg. Your Cat. Mid. Your 
No. Capes. Pries No. Capac. Price 
1702 $0.25 1706 I $0.40 
1703 n I .30 1707 2 .70 
1704 2 .40 1708 4 1.05 
1705 4 .60 

No. 1410 -Earl Transformer (wIth 73 
out brackets). YOUR PRICE.... 
No. 141 I -Earl Transformer. the Q T t9$ 
same but with mounting brackets.. $ 1 

Baldwin D.C. Dynamic Speaker 
A brand ne 

w 

addition to 
the famous Baldwin line 
of sneakers. Never hefon 
has a speaker of such 
small size offered such 
fidelity of response. 9 In. 
diaphragm. 2500 -ohm tleld 
winding with 15 -0llnl vtilce 
coil. For use across D.C. 

l'''11111gtt, v. line 
noting hrasevtittner 

field 
choketÌn 

power supply dreuit. Furnished without 
coupling transformer. shipping weight, 10 coupling 

List Price. $12.00. 
No. 1513 -Baldwin D.C. Dynamic ('4,73 
Speaker. YOUR PRICE $ 

Columbia Phonograph Pick -Up 
An exceptionally fine 
phonograph pick -up 
unit complete with 
tone arm. Made for 
Koister by the fa- 
mous ('(01.1.31 IIIa 
organization. Pick- 
up swings back over 
arm while changing 

terord. (ushlnn stop prevents jarring of 
pick-up 

teal pickup for an None. theatre orn(auditor- hum. strand new merchandl se. Slipping 
weight. Ibs. List Price, $19.75. 
No. 2304 -Columbia Phonograph $458 
Pick -Up. YOUR PRICE 

FREE! New Summer Edition 

Aran 
RADIO BARGAIN 

CATALOG 
a.Ramo xswec.na,-Rss er.,coss -S.eo Dt.tms 

RADIO 
TRADING CO. 

iS WEST SNNOADWAY 
Now yORK.CITY 

The new Summer Edition of our greatly en- 
larged RADIO SERVICE TREATISE has 
just come o it the press. If you liked the Win- 
ter Issue. you will like this one s hundred- 
fold. It contains some 73 new honk -ups. cir- 
cuit diagrams; and some 350 Illustrations. 
POSITIVELYTHEGREATEST BOOK EVER 
PUT OUT BY ANYONE. Among the new 
matters listed are: 
VACUUM TUBE TREATISE. with many il- 
lustratitam: full page Vammnn Tube average 
Characteristic Chart: Dow to Take Care of 
Your Tubes: Itor to Connect Phonograph 

Pick-ups: Improving the Tone Quality of Old 
See; Connecting .tddit innal 1.n011 Speakers; 
all fully Illustrated with diagrams. 
Other articles: Modernizing Old Radio Sets; 
How to Convert Battery to Power Sets; Se- 
lection of Tubes: Push -Pull -Amplifiers; Re- 
placing Audio Transformers: 1'110110 tuach- 
ments; How to Choose Power Transformers; 
Voltage Dividers; wattage of Poorer Trans- 
formers: Selecting and Installing Replace- 
ment Parts In Radio Sets; Filter Conden- 
sers; Repairing Eliminators. 
WRITE TODAY. Enclose 2 cents for post. 

age. Treatise sent by return mail. 

6 MONTHS GUARANTEED NEONTRON TUBES 
Sold on a 6 MONTHS FREE REPLACEMENT GUARANTEE 
BASIS. PROVIDING TIDE LIMITS! A I tubes are carefully 
meter tested before shipment, and careto ly packed. Do not 
contuse these 111011 QUALITY tubes w to any other "low 
priced" tubes- our low prices are possib e because we do a 
VOLUME business! 

17) Choice (moise of Choice 
22211 112A 215 
227 Ont -199X 280 
1711 19.TV -120 171 
201A 221 

63c ea. I 
69c ea. ! 79c ea. 

Choice 

2111 
250 
281 

1.58 ea. 

NEW 
Choice 

"-30 
231 

Choice 
235 
217 

1.08 ea. 1.50 ea. 

Pacent "250" 
Power Auditorium Amplifier 

One of the 
Most Pow- 
erful Super 
Power Am- 
plifier ever 
made. 

CONTAINS 2 STAGES SUPER POWER 
A.F. AMPLIFICATION 

This famous amplifier is provided with input 
alai output transfnrnen for working from 
phonograph pick -up Into a 2000 -ohm trans- 

mission line or Into the coupling transformer 
furnished with mast dynamic repralutxrs. 
The tubes required are one '2G, one '50 and 

e '81 rectifier. where maximum output is 
not required a 'l0 may he substituted for 
the '50 in Une output. Automatic adjustment 
takes rare of the discrepancy in voltages. 
The undistorted power output is 2.5 watts- - 
eneugh for four small dynamic reproducers. 
This degne of power output Provides satis- 
factory coverage for auditoriums having a 
volume of 2225,000 subie feet. Tue input volt- 
age necessary to provide maximum output Is 
but .023 volts. 
Ideal far theatres seating approximately 3.000 
people. dance halls, schools. lectures. hospi- 
tals. auditoriums, outdoor gatherings, etc.. 
etc. The gigantic power is at all times 
within control -for 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 ^ll t une in the input stage makes 
the log 

q 
dog up" period unnecessary. 

Shipping we ight. to tbs. Overall X 
95 65á" high. List Price, 0.00. 
No. 1925 -Pavent Model 250 Power $1 4,20 
Amplifia Ness tubes). Your Price l 

WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

if C. O. D. shipment is desired. please remit 20 *s 
remittance, which must accompany all orders. 

If full cash accompanies order. deduct 2"; discount. 
Send money order -certified check -t'. S. stamps. 

Radio Trading Co. 
25T West Broadway 

New York, N. Y. 

ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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