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o Build your own a il’(i
\Bﬂﬂl at home!

‘I'E I_EVI“ —get world-wide shortwave reception!
ON —see clear, distortionless Television Pictures!
Never before a set so practical—simple to operate
KlTS —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 prozrams from your
fuvorite Tclevision stations! Amaze your friends with this newest, most thrillinz form of radio enter-
tainment! Baird-huilt kits are complete. You can quickly assemble them—complete your Television Re-
ceiver in zn 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 scrcen
grid tubes individually shielded; care-
fully shielded variable condensers: two
shiclded stages of screen grid radio fre-
quency ; shielded sereen mrid detector ;
uses  famous OCTOCOILS: highest
quality resistance coupled amplification :
246 pawer tube: wave length range 15
to 520 meters : single dial control ; oper~

We have no connection wit’ ates dynamic or magnetic speaker.
any company using a similar Quality equal to any high class broad-
name. cast receiver!

No. 26 BAIRD TELEVISION KIT

Amazingly simple in construction. Can be put together in an hour. You can make

it work and actuully SEE TELEVISION P'ICTURES in a few moments' It is the

only Television Kit offered which has Horizontal scanning equipment (the only satis-

e—————————— factory, di:tortionless method of Television reception) and automatic synchronization

of pictures—no fussing, no struggling to keep your picture in frame. Baird-built

Booth 76 kits are complete in every detail—there is nothing more to buy--nothing to Jetract

from your imimediate enjoyment of Television as soun as you have assembled your
wt. Write for booklet and information—today,

Grand Ball Room
R. M. A. Shaw

Chicago Baird Sets May Also Be Purchased Fully Wired.

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

Oueners and Operators of Stations WIXAV and WIXAL a1 Boston

SHORTWAVE & TELEVISION CORPORATICN Dept K A deposit of $5.00 with each
70 Brookline Avenue, Boston, Mass. M unit ordered—balance C. 0. D.

Enddosed find 25 for booklet, “Romance and Reallty nf Televislon,” Including dia-rams for 1. 2 aml Z-lube shurtware tuners. also Jist of shortwave <taiiom. of the worlil,
Thase semd me the fallowing al special experlmenter’s brives lsted below:

“ te Xiurt Wave Kit, wave Jensth ranze 15 to 550 meters. including 2 sets of OUTOCOUS, blieprlat and copstrue ion manna? (less lubes and cabine) . $3
Isien Kit complete with Lens, Television Lamp, Synchronlzing Amzlifler, Synelirunizing Motor and cabinet.  Cieck 15-15-60 line. .. ... .

ml ort Wave Revelver. complete in metal cabinet, Including 2 sets of (NTOCOILS (less tubes)
I A6 Televisln Ree.Iver. completely assembled In cahlnet Remly to oberate In conjunction with a N
KL of frooe enil wave loneth range 15 10 200 METErS. ..o aiee e aaa. .
e Tuner sont fiee on request with stampeed  self-addressed chivelope.
......................................................... Address..o.ooviiie i
(63} 7506066096000000006000000000600604 08 R0a 00000800050 000008 teaaE S 2 D R 0866060 606008808080 0000000 R0 8 86086 a00 80 Aaan 5 P

onthly,  Eutered as seewnl class mal cr February 16, 1931, at the post offic: . Mount Muor s Ulloeis, umder the act of Mareh 3, 1870, Tradeinarks
o f Gomstck, 9% Park Place, NOY O Co Text oand illustritions of this ma @z e oare ANELzlted and must not e eerodacmd i bt Perssion,

TEL EVISION NEWX—}
aml cubyrizhts by permis,
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Jwill train you
at home

will giveYoumy new 8 OUTFITS
of RADIO PARTS for ahome

dio Job!

TELEVISION NEWS 161

$100 a week

*My earnings in Radlo
are many times greater

If you are earning a penny less than %50 a week, send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why he satistied with 225,
230 or 240 a week for longer than the short time it takes to
get ready for Radio.

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

1n 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-
ated. 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

Experimental Laboratory

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

Back view of 5 tube
Screen Grid A. C. tuned
Radio frequency set—

than I ever expected they

would be when 1 enrolled '
i Broadeasting statlons use enzlneers, operators. station
I::)e[,y :el‘{fe“;k f“l}f “;‘,glf: managers and pay #1.800 to $5.000 a year. Manufacturers
course cost four or five continually need testers, inspectors, foremen. engineers, service
times more I would sl Me™ buyers. for jobs paying up to 315000 a yvear. Shipping
consider it a good invest- companies use hundreds of Radio operators. give them world
ment."* wide travel at practically no expense and a salary of 83
F to $200 a month, Dealers and jobbers employ service men,
E. E. WINBORNE salesmen. buyers, managers. and pay 330 to %100 a week,
1267 48th St., There are many other cpportunities too. My book tells you

Norfolk, Va. about them.

only one of many cir-
cufts you can buiid
with my outfits.

$o0 many opportunities many N. R. 1. men make
$85 to $25 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 1 send you information on
servicing popular makes of sets; I give you the plans and
idens that are making $200 to $1,000 for hundreds of N. R. L.
students in their spare time whlle studying.

Jumped from 835 to
8100 a week
3 "Boforek} engered Radio = w
was making 335 a week. Talking Movies, Televisio ired Radio inclu
Last week I earncd 8110 = i 5 = ded
servicing, and selling Radio %rinciples as used in Talking Movies, Television
owe my success and home Television experiments, Wired Radio. Radio’s use
I. You started in Aviation, are all given, I am so surc that I can train you
the right foot.” satisfactorily that 1 will ngree in writing to refund every
penny of your tuition if you are not satisfled with my Lessons

am doubling and tripling the)
salaries of many
in onc yecar and

J VAUGHN ) h ¥
R l A - it
w075 EalBRisnd Heplevara,, | PN Iostmction; Serslar upun’ CPRPIEEnE less Find out about
St @l.ouis, Moa.

64-page book of information FREE

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

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

this quick way to g
WW/;& BIGGER
Radio 7 PAY" /¥
= Needs o 8
SR ISV EZ FILL OUTAND MAIL
LRSS THIS COUPO

$500 extra in ¢ months

“In looking over my
records 1 find 1T made #3500
from January to May in
my spare time. My best
week brought me $107. ¥
I have only one regret
regarding your course
—I should have taken
it long ago.”

HOYT MOORE
R. K. 3. Box 919,
Indianapolis, Ind.,

OQOur Own Home
. Ploncer and World’s
Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and young men
for good johs in the Radio
industry, Our growth has
paralleled Radio's growth.
We occupy thiree hundred
times as much [oor space
now as we did when or-
ganized In 1914,

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

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

NARIE .orevnansenncnns ——r [T

”llofﬂdllatgy P =i

Please mention TELEVISION NEWS when writing to advertisers

PP~ | £:1 . P S
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General view of ene section of our Service Department, showing students doing actual work on various Radio Receivers

LEARN RADIO-TELEVISION

el

NOT By BOOKS Or CORRESPONDENCE- By

Don’t spend your lifeslavingaway in some dull,
hopeless job! Don’t be satisfied to work for a
mere $20 or 330 aweek. Let me show you how to
make real money in Radio—thefastest-grow-
ing, biggest Money-Making Game on earth!

Golden Opportunities
Paying $60, $70 and Up 2 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-
atoror Manager of a Broadcasting Station -

at $1,800 to $5,000 a year—as Wireless [
Operator on a Ship or Airplane, asa Talk- |
ing Picture or Sound Expert—THQU-
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. Wetrain 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, thevery 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—all the actual practice and
experience you’ll need. And because we cut out all useless the-
ory, you graduate as a Practical Radio Expertin 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 wholearns Televisiof now

: A

Instruc;or explaining principles and operation of a Talking Picture Machine

MAIL COUPON ON OPPOSITE PAGE

Pleasc mention TELEVISION NEWRS when writing to adverlisers
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Students operating our modern Broadcasting equipment. In the rear you can see our Sound Proof Studio Room

TALKING PICTURES i» 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! CometoCOYNE and learn

Television on the very latest Television equipment.

Talking Pictures - A Great Field

Talking Picturesand Public Address Systemsofferthou-
sands of goldenopportunities tothe Trained RadioMan.
Here is a great new field of Radio work that has just
started togrow! Prepare now for these marvelousop-
portunj ‘ies! Learn Radio Sound work at Coyne onactu-
al Talkihg Picture and Sound Reproduction equipment.

EARN AS YOU LEARN

You get Free Employment Service for life.
And don’t let lack of money stop gou. 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.

P

2

FOR BIG FREE BOOK

Plcase mention TELEVISION NEWS when twriting to advertisers

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!

H.C.Lewls,Pres. RADIO DIVISION  Founded 2899

COYNE ELECTRICAL

SCHOOL

500 S.Paulina St., Dept. BI-IM Chicago, Mlinols

r-------_---------
H.C. EEWI?. President ,

I Radio Div. Coyne Electrical School
500 S. Paulina St., Dept. 81-IMChicago, OiL.
Send me your Big Free Radio Bock and all de-
tails of yoar Special Introductory Offer. This
does not obligate me in any way.

,1 You can find out everything absolutely

.......................................

L I 1 T ' 1 [ [ ]
&
|
©
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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 Kent
Editorial ........... e 167 Broadcast Receiver .........cooviivunnnnnn. 178
Sanabri > R v ull Rt Two New Tubes for Television Receiver—The

"W Winfield Secor ..+ o0t Image, by Variable-Mu and the Pentode (Including Cir-
The Jenkjns New York Studio, by D. E' l{e lo le. 170 Clllts) ..................... LECEELELECEEEEY 184
Television Here and There—Illustrated. . . p 5 g .. 173 e byC it Ft.Tlrage I 185
Televisi Movi : rater Tube .....coiiiiininn i innnenns
€ e;r?lrsiltozn N‘g::ﬁesB:l‘.’]li:‘h “:’ Braun Tube, by Dr. 174 How to Build a Television Scanner With “Constant
Oddities in Television........... 177 S!)_eed" Brake ....... 200000 00000000 Jopooaag 188
How I Get Television on a Broadcast Receiver by The Pilot L.::lmp As An Aid to Synchronizing, by
Edward L. COWAN.....ueucnrnennnnnn.. L1Ts L T L ELILE R AN CELARA 195
Color Television, by Dr. Fritz Noack............ 179 Making f’.“d Testing Nlp,lfo’l“‘r Discs, by A. Schadow 196
The Glow Tube Problem in the Televisor, by K. A New Moqulated Arc elevision Receiver.... 198
T i 180 Mechanical Jig for Laying Out and Punching Disc
HOW You Can Experiment With the Cathode-Ray 1) - 200
Scanner, by C. H. W. Nason, Television Engi- How to Couple the Neon Tube.................. 210
1] #8 680006000000000088086000a0080008000a 8 182 .
How a Cathode Tube Seans in Televisica, by TRANSMITTERS:
Hans Bourquin..... oo neoooa000C rereceue 183 Sanabria Television Transmitter................ 168
The F;!:;tl:lll?) Television Projector (Front Cover 185 The Transmitter Used at the Jenkins New York
ure) .......... AR R R R Studio ......... .. .. i, 170
What Price Image Quality?, by D. K. Gannett, Using the Cathode Ray Tube for “Transmitting”
of the American Tel. & Tel. Co.............. 186 IR eS oo eeeee et 174
How to Build a “Television Scanner” With Con- Color Television Transmitter................... 179
sta‘riltl)Spged Brake (A Geli(man I’rize-winning
model), by Bruno Wienecke................ 188 LANEOUS:
A New “Modulated Arc” Television Receiver, by MISCEL U
Henri F. Dalpayrat........................ 198 The Elements of the Cathode-Ray Televisor, by H.
Mechanical Jig for Laying Out and Punching Disc Brykezynski ............. ... ..o 206
Holes ....... ... ittt iiiiiiinnnens 200 What’s This Thing—Synchronization?........... 207
Short Course in Television, by C. H. W. Nason.... 202 Inertia-Free Light Sources for Television Sets, by
The Principles of Scanning, by A. C. Kalbfleisch.. 204 Frederick Winckel ........................ 208
New Type of Photoelectric Cells, by A. R. Olpin, Results of “New Word” Contest................. 211
Member of Technical Staff, Bell Telephone Some of the Problems of Television............. 215
Laboratories ..........cciveiuinnennnnnnnns 212 Seeing és Believing—What the “Visualists” Have
to Say ...ttt e e i i, 218
. The Television Question Box............... cees 220
TELEVISION RECEIVERS: Television “Time-Table”—List of Stations 222
Reception and Magnification of Television Image The “Find-All" Television Receiver, by
With Cathode Ray Tube.................... 174 Cisin, MIE. ........iiiiiiiiiniinneidinn. 224
IMlustrates the Jenkins “Crater Tube” Television Projector, Which Shows An
O U R C O A\ E R — Image as Large as Two Feet Square on a Screen—See Page.......... 30000000 185

TELEVISION NEWS—Bi-monthly, Entered as second class matter
Feb. 16, 1931, at the post office at Mount Morris, Illinois, under the act
of March 3, 1879. Trademarks and copyrights by permission of H.
Gernsback, 98 Park Place, N. Y. C. Text and illustrations of this

magazine are copyright and must not be reproduced without permission.
TELEVISION NEWS is published on the 15th of every other month.
Six numbers per year. Subscription price is $3.00 a year in the
United States and Possessions. Canada and foreign countries, $3.50

a year. Single copies 50c. Address all contributions for publication
to Editor, TELEVISION NEWS, 96-98 Park Place, New York, N, Y.
Publishers are not responsible for lost manuscripts. Contributions
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GUARANTEED RADIO
TUBE SALE

All Tubes Guaranteed for 6 Months

FOR THE FIRST TIME, a standard brand of radio tubes is sold at
extraordinarily low prices, yet each and every one of the tubes is
guaranteed in all respects for 6 months.

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

Radio tube users have become wary of so-called cheap tubes. Such
tubes are nearly always “seconds”; that is, tubes that have failed to pass
the manufacturer's tests. These tubes do not give good service and
therefore are never guaranteed for any length of time.

NEONTRON tubes are manufactured by one of the oldest, reliable
Eastern tube manufacturers and we
have made special arrangements for
this unparalleled sale. You will find
here tubes that you cannot buy else-
where, yet the price is low when you
figure the long service that these tubes
will give you. There are no better
tubes made than NEONTRON, re-
gardless of price.

Order from this page and please
note particularly the following terms.

No orders accepted for less than
$3.00.

All prices are F.Q.B. New York.

No replacements after six months.

If you wish a tube replaced, it is
necessary to return it to us and we
will send you a new one immediately. High Grade (Hi Mu)

It is not necessary to send full 201A Type—better
amount of cash with order, so long as vacuum — works and

All tubes come in
this attractive carton.

Telion Television
Tube $3.90

2-Inch Photo-Electric

. fits in any set.
Cell, §3.90 you send 20% of the value with your .85
order.
Shipment will go forward to you by express collect.
) $] 2 » h] A.C. Adapter Tubes to
I I{OM[ T bHII MLNTS 1‘,\.'1‘. }'Ol'_R_ coavert battery sets in-
TYPE No. PRICE to A.C. Electric sets—
UX-201A—Amplifier or lDelec!or-—.\'ruml\urLd fur ;{I puriuses. . .. boa0a00a00: N\:'I- 23? $ :g furnished for 226, 227,
H UX-226 A'sed as amplitier tube fur AC, wperation......... - i .
snguch.Tube .85 UT. 337 _1'sed as detector amplifier for A.C. operation........................ No. 62 .65 IT1A. .85
witch is used when Lo {f1y_pyyer output ampliticr for A% or D.C, opcration. Y% amp....... No. 6ot 65
one filament burns out. 1% 171" —same characteristics as the 1714 on tungsten tilament. 5 amp.... No. 601 .70
tube therefore has twice 1IX-240 —Designed for tmpedance and  resistavee coupling ...No. 605 .70
normal life. Withswitch 1'X-120 —Power amplifier used (n last stage of audio frequency of battery set usink
on acts as 171 or 112 dey cells ....ooovonen .70
Po Tub ith 1N-199 —Detector and amiliticr tube 70 |
AAds el UV 199 —Same charactefistics as UN-199 unly short brongs 70
switch off it is 201A UX-112 Puwer amplifier tube, %% amp... ... ..o g 70
Tube. UX-112A—Power amiplifier tube fur low current rossumbtion. % amb. .70 f |
X 200A—Detector tupe recommended for weak siznais and pood recention . 70 |
UY-221 —Scteen Erid. four-clement. nsed as frequency amplifier and lincar power
detector in special clrewits....ooonieeiiiii e I LN 20
UX.217 —Power amplifier tube used in last audio stage—for low plate voltare...... . N .85
201A—Quadrode 5-prong. for special circults.................iial.. .. .. -85
200A—8pecial detector tube, a supersensitive detector... .85
201 A—Npecial radio frequency., a supersensitive detector .45
201A—8pecial audio freQuenc¥, a supersensitive detector......... R .85 2-Ampere Charger
171 —Special A.C. ¥ amp. extra coaled filament—good for eleetric sets 85 Bulbs. $2.95
T-11 (2014 Hieh 3u), hich emIssion. ......c....coeoenooens, .. .85 ) :
Switeh tube. 2014 or 112 or I51, double life. . L. .85
226, 227, 171A—Adapter tuhes. 10 convert hattery sets into A.C, each 8%
17X - 20 Detectar—.Amplfier for use swith «ry cells or atira-e balters 1.10
1'N-231- Power Anplitier—for dry cells or storage hartersy 1.10
NEW N 2 Sereen grid R.F. amplifier far dry eells or storage battaery., 1.10
TY-2 Variable Mu, sefeen urhd heater, 2% -valt 1.50
UY-217—Pentade Power tithe, 2% -volt filament. . 1.50
11X 210—For power amplifier. high voltage. ... ... ...._ ..... .. 1.60
tIX-2600—Fower amplifier used In last stage of audio frequency. B 1.60
201A—AM hakelite shield tube........ooeei e iieniiiiiiiiiennnn. o 1.60
11X -222—Sereen grid tube for D.C. operatlon. Radlo frequency amplifier 1.60
Telion telovislon tube.... ... ... ... ... ... ..., e 3.90
Photo-electric cell—2 inches. .. S 3.90
RECTIFIER AND CHARGER BULBS
125 mil. rectlfying tube (I3 H. typed.. . ... ...l . No. 628 2.15
2 amp. old and new type charger buibs (list £1.000. our price 5 ceees .. Noo 62D 2.95
5 and 6 amp. old type charger bulhs (list &2 00), our nriee . No. 630 485
U'X-280—11sed as a fullwave rectifier tube for Nich emission . e No. 631 a5
U'X-281—Characterictics simifar to the 280, hut used ax half-wave reetlfier of high
emission .. 3c ag TR 832 1.60
Freshman rectifyine tube. especially decizned for use with Freshman Master "R
3-Prong 201A Eliminators. 1"V brass base. timited quantity e No. 633 .60 $ and 6.Amp. Charger
$.85 Bulbs. $4.85

Qrder by Our Catalog Number P'receding Price.

RADIO TRADING CO., 25T West Broadway

NEW YORK
000000000000000000000000000000000000000000

Please wention TULEVISRION NEWS when writing to advertisers
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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 ate sure to
cover the television band, too.

The new Hammarlund Junior Midline
Short-Wave Condenser, capacity .0002
mid. The rotor plates turn in a diam-
eter of only 2 inches, while the total
frame depth is only 154 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,
Enclosed please find:

812,00 for two Years' subscription (104 Jssues) for
RADO WORLD at the regular rate. Please serd
as & preminm all parts to byild the Short-Wave
Converter, including  filament  transformer and
H3%xX7-inch  cabinet, but not  Including  tubes.
This is your Mudel PR-3FS,

[J86.00 for one ycar's subscription (52 issues) for
RADIO WORLD, [Please «end the Short-\Wave
Coil Kit as a premivem, your model PR-AK-1.
consisting of three plug-in colis and base re-
ceplacle,

[0$3.00 for six monthe’ subseription (26 issues).
Please semd the llammariund Cendenser, PR-11-20.

N. Y.

hY U 560500 Aa60RE0a00R0E 60800 88 8EaE 00860 B8 BE0S
AdMIESS o .iviirtreen it it i e e
(5 856800000000000a00 Rrate...oovvvannnne, o
(Tel)

- o

ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast

reccivers 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 ke,

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 B
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 radic 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 new Hammarlund Junior Midline of .0002 mfd. capacity.

The condenser is

This short-wave converter has proved highly satisfactory, developing great sensitivity
and cnabling the penetration of great distances.
no squawking and no tricky tuning.

There is no body capacity, no squealing,

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

v Vv

HE newest condenser to come from the laboratories of the Hammarlunad Manufac-

turing Co. is the Junior Midline, made especially for us. and designed for highest
grade short-wave performance. The capacity is .0002 mfd. and the Midline tuning
Single hole panel mount, in a 3§ -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 134 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,

characteristic prevails.

v v

RECISION 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 Tuxe 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.

v Vv

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 offcred on this page. When ordering. please use coupon.

The regular subscription rates are: $6 for one year. 52 issucs, one each weck; $3 for
6 months, (26 wecks); $1.50 for three months, (13 weeks): 31 for 8 wecks: 15¢ per
single copy.
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Please wmention TELEVISION NEWS cchen writing to advertisers
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TELEVISION TECHNIQUE

By HUGO GERNSBACK

S 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, as 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 wisionists 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 seenists 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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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

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-

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-
hindthelargest lens
disc in the world,

Lefi: Sanabria projec
tion lamp and scanner
used at transnmtier.

Right: The elaborate
televiston control
switchboard used (n
operating the new
Sanabria  transmutter.
The amplifier stages.
amplify  the minute
photo cell currents over
2,000,000 times.

www americanradiohistorv com

brilliancy.

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-fool! 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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10by10Ft.Image

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 Dbrilliant 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-

ﬂ s L3
b

TELEVISION NEWS

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
eficient 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.

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 (llumin-
ated in a demonstration
at Chicago by Messrs.
Sanabria and Taylor,
utilizing Mr., Taylor's
neon arc tube.

Diagram showing arrangement of the Sanabtia tele-

vision transmitter and recetver, the latter projecting

an {mage ten feel by ten feet,

NEON ARC TUBE

www americanradiohistorv com

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 seanning 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)



www.americanradiohistory.com

170

DRAPERY
WALLS

CONTROL

BOARD
“MOVIE"®

TRANSMITTER

D

vision [|§
MONITOR

W2XCR—the new Jenkinx telerision
studio localed at GDH 1ifth Avenne,
New York City. When the direet
pick up with the “flyluy spot” is
not being wsed, movics are hroadeuat
through the special arvrangement
shown at the left-hand xide of the
picture. A powerful incandeseent
tamp (1) throws the light on the
wmovic film pussing through the
uxnal wmechanism  (2)., the morvie
image heing projected on to xcan-
ning dige (3). and then onto photo-
cell and awmplifier (5). The wmnpli-
ficr 18 suspended on springs ta uh-
80rh rvihrutions, (4) i8 ai cleetric
turn-table and clectrie pick-up for
plaging veecords containipg talkie”
roice and nrugic. I1n the main studio
one will note how the two photo-
ccll wnits arc focuscd on thae subject
being  televiced, phile the micro-
Phone picks up (he rvree,
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The Jenkins New York Studio

Excellent reception has been reportied 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 News

HOWMANSHIP — 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.
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Miss Dorothy Aliman, pianist and singer, in the Jenkins television studio W2XCR, in
New York City.
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How the Subject Is Scanned

The new studios of the Jenkins
Television Corporation contain coni-
plete equipment for sight and sound
broadcast pickups. The direet pick-
up studio has the general atmosphere
of the wusual sound broadcasting
studio, with the noticeabie draperies
for acoustic treatment, and with the
necessary microphones. In addition,
however, there is the tlying-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 ditterent focal lengths;

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 hanks of photoelec-
tric cells, which translate the varving
light values into corresponding electri-
cal terms. Amplified millions of times,
these latent pictorial values are sent

TELEVISION NEWS

Frank Du Vall and [§
Grace Jones being made |
man and wife by Dr,
A. Edwin Keigwin
(center’ ar  station
W2XCR-WGHBS inthe
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

vUrsualists who were

thrilled by this marvel
of modern science.

Photo at left shows
b Mortimer Stewart, tele-
viston program director
. of W2XCR - WGBS
and Miss Patricia Bow-
man, premuére ballerina
of the Roxy ensemble,
as she appeared before
the “television eye” of
station \W2XCR.

Below we have diagra-
maiic view showing
. how the image and
voice are transmitted
. from W2XCR. ihe

8 votce crrcult  passing
through the Hotel Lin-

panel) then finding {ts

way to the WGBS voice

teansmitter, located at
Astoria, L. 1. Ciry.
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wire to the 5,000-watt transmitter,
in the same building,

for

Meanwhile, the microphone placed
close to the subject serves to pick up
the sound accompaniment. which may

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
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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

JLARGE
PHOTO-ELECTRIC
LCELLS

3 STaSE
AMPUIFIER

3 SMALL
PROTO-ELECTRIC
CELLS

BATTERY BOX
| (PEDESTAL}
I g ON WHEELS

One of the phato-cell transmitier 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 18 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 conirol board of W2XCR, located two Floors above the 5

k.aw. “power transmitter’”’ shown above.

The television image s 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 broadeasting 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

wwwW americanradiohistorvy com

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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Fannie Hurst Sees Hubby Via Television

Fannie Hurst, well-known and celebrated woman novelist, is seen (n
the television booth in the A. T. & T. Co. building, New York
City. getting what she confessed to be '‘the greatest thrill of an
eventful life.” She talhed with her husband end 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 theilling
expecience at his end of the circutt.  In each case the party at the
cecerving end appeared as if they were only nine feer away.

“Electric Eye” Gets Oculist’s Test

Whar is believed to be the first test of the “'sight” of an eleciric 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 egq-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 s
than the humen eye.

TELEVISION NEWS 173

TELEVISION
Here and There

Television Enters the Movies

One of the most interesting photoplays of the present sedson is “Jusf
Imagine”, featuring the famous comedian, El Brendel. Television is
fealured 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 tt. 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’’ s also a feature of the photoplay.

Look Out Crooks! Televisor °ll 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 @ 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.

www americanradiohistorv com
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Von Ardenne Sends and Receives Motion Pictures By

TELEVISION Yie

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 photoeleciric

WITH

By DR. FRITZ NOACK (Berlin)

cell, followed by a multi-stage umplifier.

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

ANFRED VON ARDENNE
h{ has recently attained extraor-
dinary success justifyving 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

BRrRAUN TUBE

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

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 capacttative 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 ingide
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,

TELEVISION NEWS

Remarkably clear image of a pair of scissors “projected”” beyond the fluorescent screen end

of the cathode ray tube.

The image is thus enlurged—the hey to "‘large piciures’’ from

small tube'’,

Television receiver used in Von Ardenne’s experiments wah transmission and reception of
‘'moures a la television’

are used to make the cathode ray de-
seribe pictorial lines. The pictorial

lines’ Intensity must be obtained
through special devices operating
electrostaticallv. 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 evlinder, and a screen is placed
hefore 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 deseribed 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 felevision image receivers, with tuning cabinets at right.

www americanradiohistorv com


www.americanradiohistory.com

176

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

- #-\ﬁ -~
CATHODE RAY

PAINTING THE \MAGE.

T

"\ 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-

viston) ; below—the "saw-tooth”" move-

ment (exaggerated) now used for tele-
vision scanming.

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 RAY RETURN PATHS $0

SCANNING QUICKLY TIMED,
PATHS EYE NEVER
N SEES

THEM,

\

END OF
RAY RETURN - CATHODE
PATHS NOT ACTUALLY RAY
SEEN : RAY RETURNS TUBE.

VIA SCANNING PATH BUT AT
TREMENDOUS SPEED, MAKING
ITS RETURN INVISIBLE.

~~HOW CATHODE RAY TUBE SCANS =~

HOW CATHODE.
RAY SCANS A
FACE,FOR 1
EXAMPLE . -< 1
wIDTH OF |

SCANNING | W |

A
PATHS GREATLY; Ny o
EXAGGERATEDI = 7
FOR CLARITVL_
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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 i3 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.

RECTANGLE FILM NEGATIVE
15 PROJECTED ON TO BE TRANSMITTED.
. FILM IMAGE

BRAUN TUBE
( TRANSMITTER )

SCANNING /'I

July-August, 1931

Réle 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 TO AMPLIFIER
LIGHT BANDS
NOT ACTUALLY PHOTO-ELECTRIC
VISIBLE CELL

BRAUN hgP
TUBE PHOTO-ELECTRIC
(FOR TRANSMITTING) —  Cew

TO AMPLIFIER

How cathode ray tube cas be used for
scanming 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
incontestadble advantage over all other
television systems. Yet it i3 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)

CONVERGING

PHOTD -
ELECTRIC
CELL

Lefe:—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

—— — MULTI - STAGE
AMPLIFIER.

FLUORESCENT

may even over-lap, and thus

~ SCREEN

present a very perfect image.

Right :—Diagram shouwing how

the Braun tube is used for scan-

ning “film' image at transmitter

and reproducing it at the re-
ceiver.
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ODDITIES
1n

TELEVISION

Byrd and Alexanderson Inspect Televisor

N @ visit to the General Electric Research Laboratory in Schenec-
tady recently. Rear Admirul Richard E. Byrd suw television and
was himself televised for the first time. In the photograph he is be-
ing shown the theaire television projector by Dr. E. F. W. Alex-
andorson, who developed this machine which ts 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.

i

What Is It?  View 10 Fi. Away

ES. this is a television image of a pretiy

-oarse patiern 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

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 clements. This picture represents an image
scanned by a disc containing 33 holes.

Harvesting by Television

HE scientific farmer of 1omorrow may indeed

run his business by television, asis the gentle
man shown in the accompanying picture. \Where
large farms. thousands of acres in arca, are lo be
harvested or planted. the superintendent or owner
will be able to obtain a clear idea of just what s
going on, when television apparatus hecomes a
little more common than 1t (s today.
Co urtesy of The Timken Roller Bearing Company.
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HOW

I have been successful in picking
up television images from 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

I N my location at Athens, Georgia,

b ¥4

TELEVISION NEWS

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. recetver with short-wave
adapter at D: scanner motor at B;
shelf supporting scanner at C; also
power supply at E.

Photograph at right shows how set
of books conceal television scanner
when not tn use.

GET TELEVISION

By EDWARD L. COWAN

The author describes the simple
yet effective scheme he uses for
receiving television images with
his Aiwater Kent broadeast re-
ceiver, plus a short-wave
adapter and a scanner.

»— AERIAL

™\ 4 WIRE CAGE 35 FT.LONG, 1FT DIAMETER.

20000 OHMS

1. MF

g

'0-30000

July-August, 1931

ON A
BROADCAST
RECEIVER

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)

2-MF. J2MF
nipnd n
. N ——— -
271 65000 OHMS ¥
]

k : 8R0AD!
b.casT |

mgse
A |

T0O
GROUND 7
ON S5ET

TELEVISION

T T =

T

SHORT WAVE
SUPER. ADAPTER,

ATWATER KENT = = ——
MODEL =60 =

Diagram showing how Mr. Cowan firted his Arwater Kent recetver 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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Fig. 1—Basic arrangement of the Irans-

mitter of the Ahronheim color “telehino”

arc light: 2,

colored film: 4, objective;

5. motor; 6. scanning disk; 7. transmus-

sion drive; 8, twelve-part color filter: 9,
photo-cell.

system with color flter. 1.
condenser; 3,

HE Ahronheim system of color
‘ I lte]evision, 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

Fig. 2—Basic arrangement of the recetver of the Ahronheim color "telekino”

system with color filter. 1. glow lamp:

mission drive; 5. twelve-part color filter;

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 orthree
differently-cuiored 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 Ry

cause entire details to be otk

lost. 1%
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

TELEVISION NEWS

OLOR
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By DR. FRITZ NOACK
(Berlin)

ELEVISION

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

2. motor: 3. scanning disk; 4, trans-
6, observation window; 7. observer.

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 disec (8) which is divided into

Fig. 3—Basic arrangement of the Ahron-
herm color telekino™ system with prism
transmitter. 1. arc hght, 2, condenser : 3.
colored film: 4. objective! 5. motor

scanning disk; 7. transmission drive, 8
prism: 9, screen: 10. holder with photo

cells; 11, distributor for making proper >

emhimomonme

www americanradiohistorv com

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 receivi.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)

13

connection of the individual photo cells
with the amplifier; 12, contact preces; 13,
slip springs: 14. amplifier; 15, conduc-
tion wires of photo cells to contacts (12)
and to amplifiec (14)
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Fig. 1—Usual type

of neon television re-

ceiving tube, familiar

to American experi-

menters, conltaining a
flat plate.

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, ete. 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. Schréter and
0. 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

SINCE, in most instructions for
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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.
interesting output circuits, showing the best connection of a Neon tube,

Several

are shown and discussed by the author.

(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
apread evenly over the whole pictorial
surface; which is, of course, absolute-
Iy 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 flar 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

www americanradiohistorv com

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. (14 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 gizes—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, 1
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-

+A

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 ts 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.

Metheds 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 eonnect 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
sunply. 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

TELEVISION NEWS

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

1 ]

+A

Fig. 5—Neon tube coupled 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

181

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 i3 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) whick 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 Furnkmagazin.

_'
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Fig. 6—Here the neon tube is coupled
through condensers and a choke coil to the
output stage of television amplifier.
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Experimental cathode ray tube suitable for television experiments
described by the author.

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

OST of those interested in the
present-day advances in tele-

/0LTS

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

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

rent for cathode ray scanner,

Left: Neon tube oscillator circurt: the
neon tube is shunted with a condenser
and connected to a D.C. supply.

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 systemr.
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-

-
r 4

Right: Hook-up of ex-
pecimental cathode ray
scanner o oscillators
supplying ''saw-tooth”™”
oscillators of 1,200 and
20 cycles periodicity.
The saw-tooth oscil-
lator currents move the

-
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HOow YOou CAN
Experiment

With the

Cathode Ray
Scanner

By C. H. W. NASON

Details of control circuits for cathode

ray scanners.

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 elee-
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)

cathode ray up and 1200 CYCLE SAWTOOTH GENERATOR
down and sidewsse. y;
° B ’——5’/ /\ao CYCLE SAWTOOTH GENERATOR.
—— |
| I3
b7
d__ll_____,} /10,000 OHMS
of working with O /'/ —d
the most advanced <
equipment. ;E TELEVISION
The tube shown SIGNAL

in the first figure
is of German origin

and well suited to 6
this purpose. The + -
parts of the tube 4v.D.C,

Ve
-

WWW.americ;radiohistorv_com

T %


www.americanradiohistory.com

July-August, 1931

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

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

TELEVISION reception today is

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

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
K1, 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—t.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.
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CATHODE

TUBE

SCANS in TELEVISION

By 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

2 3

——

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 tupe *51 tubes and the new Pentodes (PZ).
This relevision receiver will provide an output sufficient for all ordinary requirements.

Two NEwW TUBES For

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.

HROUGH the courtesy of the
manufacturer, the writer has

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 broadecast transmitters. This in-
terference i3 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 resuilts. 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

www.americanradiohistorv.com
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RECEIVER

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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TELEVISION

PROJECTOR
for

Screen Pictures
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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.

OLLOWING rapidly in the foot-
steps of the motion-picture art,
the television technique is ready
to step out of the peephole stage. The

‘'S0

HI-
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4

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

The Jenkins “‘crater tube’’ tele-
vision projector, suitable for
home and smail auditorium use.
A picture as large as two feet
square can be obtained with
this simple mechanism, which
comprises a neon “‘crater tube,”
which yields a smail point of
light of great intensity, the
modulations of which are passed
through lenses in the revolving
scanning disc, on to the screen.

Sectional view of water-cooled
neon crater tube.

Diagram of connections show-

RATER LAMP

-

o

1000 *

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 dise. The lamp is arranged
for ready adjustment in order to focus

ing how neon crater tube is
hooked up with 1,000 volt
D.C. plate supply and '50
amplifier output tube. (Two
'5Q tubes are generally used,
connected in parallel as befow.)

HOOD

S

INTENSE

POINT OF LIGHY

IN NEON CRATER
TUBE.

\
__LENSES IN SPIRAL
oo Ty MOTOR [le ™ hoBUND SCANNING
DISC.
ABOUT 350V.

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

CATHODE

ANODE

|

QWATER 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 QUALITY?

By D. K. GANNETT

American Telephone and Telegraph Company

No matter how perfect the television transmitter and receiver may be, we mmst be able,
technically and legally. to transmit the desired frequeney of picture impulses over the

cirenit,

Some of the present limitations, so far as quality of the image is concerned, as

occasioned by having to limit the frequency within certain bands, are here forcibly pre.

in telephotography, the picture
may be considered to be divided
into a large number of small,
equal-sized elements like a mosaie.
Unlike the human eye, which sees the

I N THE processes usually employved

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 Torm 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-

sented by photographic evidence.

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

L | R

Fig. 2—Telecision images as they would
appear of transmitted by usual methods
over an ordinary broadcast pard.

www.americanradiohistorv.com

Frg. 3—With two ordinary broadcast
channels, 1.250 elements could be trans-
mitted. The gatn over Fig. 2 is obuious.
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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.

Thisg 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 broadeast 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—By employing twenty ordinary
broadcast channels greater detar! is gained
as indicated in the group above.
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cveles. 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
broadeast channels with ordinary
broadcast methods. By special meth-
ods of broadeasting, 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)

Compare this picture with Fig. 5. The
image above is composed of 250,000

like Fig. 1. requiring 400
10-K.C. channels.

elements,
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ELEVISION SCANNER

with “Constant Speed” Brake

By BRUNO WIENECKE

Member of the Berlin Radio Club

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

A view of Mr. Wienecke’s prize-winning television scanner,
cabinet at extreme [eft.

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-
sellschaft (National Radio Society of
(fermany), 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,

HE 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 construe-
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 gpecially simplified by the
presence of a lathe; since without it
exact work might not be possible, Of
course one can also have the lathe-
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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.

woLe 17k4"01a
SYMMETRICAL
T WITH BALL
BEARING RACE

Figs. 1 and 2—Detuils for cutting out und assembling scanning disc support pedestuls.
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Fig. 3—Dimensions of
the Wienecke scanning
disc converted from 30
holes (German) to 60
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holes (American—60
by 72 elements, latest
standard ratio) .

Mounting the Scanning Disc

The axle of the disec 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.

ALUMINUM
008" THICK.

ALUMINUM
DI1SCS

inch thick, which is bent over a piece
of joist 114x2%} 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 b1 and b2. These
three parts consist of 0.12-inch sheet

www americanradiohistorv com

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
ahove, 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 dises.

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 anv dents, The round dise,
drawn a 0.1-inch or more larger than
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necessary. is cut out with shears. For
holding this dise we use two somc
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 serews, with the aid of a
hub made in two halves, which is
shown in Fig. 8. When screwing the
assembly together, pass the axle
through the two halves of the hub and
the dises. The hub is fastened to the
axle by two screws, A smaller grooved
disc, made as is expedient, is then
serewed 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
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Fig. 6=—Deiuils
of  brake gear
and drum.

Fig. 6A, right
how
brake arms are
moved n and
out, by nwuns
of the cum which
moves pin und
button up und
down; cam be-
ing turned by
mugnetic mech-
anism shown in [k
photographs  at |

O-N.

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 picce of
steel of square cross-section, whose
surface, as shown, is smoothly ground
off obliquely. In a pinch, a screw-
driver mayv 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
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Fig. 7—Details of the various parts used in building the magnetic brake mechunism,
which acts to steady the speed by dliernately releasing and a;_)plymg 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 dise is
now made to revolve as rapidly as
possible, in such a way that the edge
of the dise 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
dise 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 dise, 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 dises 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
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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 possiblee. 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.

Fig. 8 — Close-up
view of the magnet-
tcally operated brake
system, which tends
to ‘“‘brake’" the
scanning disc shaf!
whenever the speed
rises above the pre-
sceibed limit.

Fig. 9—Sideview of

the magnetically op-

erated brake. which

serves lo maintain

the scanning disc

speed at a constant
value.

used at the outer edge of the large
dise; and the disec 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
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Checking the Holes

Now we take the disc out of its sup-
ports (without, however, unscrewing
the hubs and side disecs) 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 alwavs done from the circle. For
marking use a sharp needle with good

* The dimenslons given in the above dnta

are for tn 5 to 6 ratio, Intest style scanning
dize, the image heing 0.800-inch long by (LT IN-
inek high, or G0 X 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

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 Oraking levers are screwed by
means of IV, is fastened by two other
screws to ‘ne upper part C of the for-
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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

Fig. 10—View

of the brake

motor control
theostat, 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 8. 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 O 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 R1 and R2; R2 is the rear plate
and R1 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 R1 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 serew 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 b1 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 O 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, ete. 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,
ete.), 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 erank (Fig. 11). The re-
sistance W is screwed to the under
side of B. This resistance consists
of an insulating strip ;-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 tu the middle, and con-
nect the two wire ends there by sol-
dering. The two outer ends are joined
to the two secrews R1 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-

™1 CURRENT SUPPLY
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Fig. 11—Shows details of the magnetic brake control rheostat, W, the resistance wire
being wound around the form “H".

able a small, single-phase, induection
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
dise, 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.

—®x

40 WATT.
LAMP

o

Fig. 12—Hoohk-up of
the magnetic brake con-
trol rheostat, W, which
ts in series with the
“magnetic brake” and
a 40-watt lamp. A
600-0hm adjustable
rheostat is connected in

600 —
OHMS

o

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,
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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 sereen is placed around the win-
dow opening. The glow-lamp, which
is close behind the perforated disec,
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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TeLEvVisioN DIGEST

David Sarnoff, President R.C.A., Dis-
cusses Television

At the annpal mecting of the atockholders
of the Radlo Corporation of Aneriea, held May
Sth, 1931, in New York City,

Any discusslon of future opportunities in the
radio field must naturally inelude telerixion.
In this connection 1 would call your attention
to the full and frank statement of the situa-
tion made in onr Annual Report,  (Published
elsewhere in thisx departinent —Editor,)

Important forward strides are belng made
with televiston. In our developmeut work now
procecding at Camden we are seeking to perfect
television te a point where it is capable of
rendering real service before offering it to the
market., While the punblic was willing, and
even eiger, to experiment with radio in the
early stages of bhrondeast development, it scems
to us that it will desire n comparatively more
advanced  television receiver than the early
erystal radios, There wax no precedent for the
taking of seund and muxic out of space, but
the publle has been educated by the motion
picture t dustry to oxpect pleture transmission
of a high quality., and it is doubtful whether
interest ean be long sustained by inferlor tele-
vislon images.

The progress we have made so far has given
us the belief that ultimately a great service of
tetevision can and wlll he made available, Be-
camse of eur present amd past efforts in this
fieldd of research and development 1 feel that
the poxition of the Radlo Corporation both as
to patent rights amd technical facilities is prom-
ixing. 1 do not believe that televizsion will
supersede soumd broadeasting by radio. It will
e a correlated Industry.  Television promises
another great Industrial developme=t, but to
axsure thix, we cannot disappolnt he publie
and defeat the possibilities of » Jature great
service by hasty and premature action at the
present time,

Television Popular In 10 Years, Says
Dr. Compton

In ten years televizsion may have achieved
the stage of poputlarity now enjoyed by the
rndio, Dr. Arthur 1. Compton, Nohel I'rize
physieint, of the University of Chiengo, said
recently fnoan address before 2,000 persons at
the College of the Clity of New York,

The ddistinguished physicist said that while
there is nothlng essentially impossibte about the
development of television, trememdous probtems
must e overcome before It is likely to provide
public entertalument on a large scale,

A new prineipte ix needed, Dr. Compton told
his audience, aml saggested that seientists new
working on the probiem might -‘utilize bands
of different frequencies to get more detall in
television pictures than by using a single wave
or frequeney, as is generaliy done at the pres.
ent time”

‘The photo-cleetrie cell is bound to play a
teading part in any successful development of
television, Dr. Compton sald.

Barthelemy’s Television Demonstrated

A French television system—that of M.
Barthelemy—cexcited some interest when demon-
strated a few days ago at the Electeleal 1lHgh
Sehool at Malakoff.  According to our Iaris
correspondent, moving tmages from a studio at
Montrouge, a mile and a quarter away, were
picked up on an lsodyne’” receiver and gave a
lumluous pieture 12 x 16 inches, in a well-
lighted salon. The Image was described as
“jJerky and uncertain,” but plainly discernible
to  those hnmediately in front.—*Wirclcss
World.”

French Television Rights
I'athoe-Natan, interested in radio broadeast-
foe, has pow iuncorporated as g sabsidiary the
Arst French concern aiming at the use of tele-

vision, The concern is named Balrd-Pathe-
Natan and helds the Freneh rights to the Eag-
lish Balrd processes,

The idea scems to provide for future develop-
ments in the new  Jeld, sinee from the an-
nouncement there ix apparently no intention of
operating Immediately.—#rom “Varicty’

First Television Tea

The flrst Television Tea In social history
was lield recently simultaneously at the Ibeld
Telephone Laboratories. 463 West Street, aud
Telepltone Headquarters at 1953 Broadway.
Approprintely, the puests were members of the
Engineering Womman's Club, some forty of whom
were present at each plaee. One by one, they
wete cailed from the tea-table to the television
booth. Face to face, although some three miles
apart, they could see ecach other clearly while
they talked. Since the conversations had all
the privacy of a telephone call, it eould not
be learned whethe the talk was of slide rules
and coxines, or whether it was merely on such
subjects ns women usually discuss at afternoon
functions.

Mra. IFPrauk 3. Jewett was hostess at the
downtown pgathering, and Mrs.  lHarry 1.
Charlesworth was hostess at the Laboratories,
Mrs, George 1. Barron is president of the Club.

General Harbord Sees World Parleys by
Television

A prediction that corporation bhoards of the
next generation, menbers of which are in vari-
ous parts of the world, wiil be holding meet-

Send Us
PHOTOS

of your
Television Receiving Set
and Scanner

Tell us what stations you “pick up”
and how good

ings by telerision was made recently by Gen-
ernl James 150 llarbord, chairman of the board
of the Radie Corporation of Ameriea, at a
joint dinner of the Cleveland Rugineering So-
ciety and the National Industrial Congress.

General llarbord, speaking on *in Years to
Come,” outlined the most recent progress in
the fletd of electricity, particularly radio, *We
often henr people specuinting as to what men
will do with electriclty,” he said. *1 am look-
ing at the other side of the gquestion aml mak-
ing some suggestions as to what electricity
will do to men during the next few yeuars.

“*As we now have the combination radio and
phonograph, we shall eventually have a comn-
bined radio, phonegraph, sound pieture pro-
Jeetor, tacsimtle and televigsion recciver, n sound
recorder aud an eleetrieal plano or other purely
clectrical musteal instrument,

“Living roems will soon be balit with an eye
—or perhaps 1 should say with an car—to
neonsties,  Inferior decoration will provide an
effectlve but uvnobtrusive screen for the picture
pancled in the wall, if thix is desired,  Archi-
tects in designing homes will specify the wir-
Ing to receive and carry the neeessary cure
rents,

“A great corporation, whose directorate is
seattered across the countinent, saddenly needs
a meeting of its board of directors.  Buzzers
Imzz, wires hum and bells ring in a dozen dis-
tant cities, The call goes out, Fhe hour is
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named.  Switches are thrown and at the ap-
peinted time, say perhaps an hour after the
call was issued, & guorum is assembled by elee:
tricity and called to order by the chairman,
To each man, as he sits in the quiet of hls own
office, eomes in turn the voices of his fellow
direetors,  Discussion 18 carriml on with the
sanwe eiRe as if they were all gathered aronmd
the table in the same board roont. The discus-
sion ends, the motion Ix purt and carrled. The
gecretary types it, and a copy Is flashed to
every member Involved. Eaeh affixes his signa-
ture after verifying what he has heard and now
sees.  The facsimiles, with varlous signatures
affixed, are flashed back to the chairman, and
the board of directors adjeurns,”

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

Television has been brought definltely nearer
to commercinl development by the research and
technieal progress made by your Corporation
during 1930,

P'ublic interest in the new service promised
throngh sight transmission by radio, and the
new Industry which the manufacture of tele.
vision sets for the home now brings into view,
riquires o precise statement with regard to
these developments, 1t must he 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 anaother,
Each has tts pecultar and distinet function,

Sound broadeasting. upon a continually ris.
Ing scale of public interest, is stitl engaged in
developing its niajor possibilities,  Slmilarly.,
the sound equipment industry continues to be
subjeet to further development teebinically and
industrially,  Sonund broadeasting  and  sounl
reproducing equipment constitute a distinet di-
vision of the radio art,

While television during the past two years
hax Dbeen repeatedly demonstrated by wire and
by wireless on a laboratery basis, it has re-
mained the convletion of your own Corporation
that further research mud developmient must
precede the manufacture and sale of television
sets on a comunerelal basis.  In order that the
American pubHe might not he misled by pureiy
experimentat equipment awd that a service com-
parable to sound broadeasting should be avail-
able in support of the new art, your Corpora-
tion has devoted Its efforts to intensive re-
search into these problems, to the prepara-
tion of plant facilities aud te the planning of
studie arrangements whereby  sight  transmis.
sion coulid be installed as a separate serviee of
natton-wide broadeaxting,

It Is felt that in the practical sense of the
term, television must develop to the stage where
hroadeasting stations wili he able to broadeast
regularly visual abjects in the studio, or scenes
oecurring at other places through remote con-
trol 1 where rteception devices shall be devel-
oped that will make these objeets and scones
clearly dlseernible itn mlilions of honmes: where
such devices can be Duilt upon a prinetple that
will climinate rotary scanaing dises, delicate
hand controls and cther movable parts: and
whete research has made possible the utiliza-
tion of wavelengths for sight transmission that
would not interfere with the use of the already
overerowded channels in space.

It may be stated at the present time that
your Corporation made further highly impor-
tant progress in 1930 in scientifie aud resenreh
development along these lines. Radio Corpora-
tion of America wili pursne this development
aggresaively in  the laboratory during 19311,
withont artempting to market such equlpnent
commerclally this year. FProgress already made
gives evidence of the ultimate praeticability
of a service of television and the position of
your Corporation in this new and promising
field, both as regards patent rights and tech
nieal facillties 1s sneh that it may antleipate
new aud broader service vppurtunities.
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PrLot l.amps

HERE automatic synchroniza-

tion is not available, considerable

difficulty is experienced in get-
ting the seanning 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-

TELEVISION NEWS

By CLYDE FITCH

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-

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

chronism may occur when they are quency may be separated from the might get through the coil L to pass
i . INE OF IMAGE NEON SWITCH PILOT NEON
NEON LMPL UL A RecewveD MR HAMP
1 IMAGE \ 40—(%\—
A L~ \
MOTOR. 3 | I
OUTLINE OF
SYNCHRONIZING
PILOT £
LAMP SLOT c1

APERTURE

Arrangement of neon pilot lamp behind scanming disc.

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
dise 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

¥,
+ 450V. =

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 dise, 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 1mage, 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 svnchronism, 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
dises running in step, the image will
be out of frame. For this reason, the
pilot lamp should be so mounted that
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Circuit connections of neon image and pilot lamps.

by the pilot lamp without affecting it.
C1 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
svnchronism, 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

F 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

A NIPKOW DisC

Fig. 1. 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
dise, 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
tween the lines;

(4) Proportionately square holes;

(5) Slight depth of holes.

distances be-

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 ag
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
square holes.

Fig. 4. Punch for

square holes, with

other punches each

slightly larger

@ (purposely e xa g-

gerated in the fig-
ure) .
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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-
1 NIPKOW DisC
P » SPIRAL WIRE
Il GLOW LAMP

LENS \
AN

3= | b e
==l / ! :‘I'
4 Il

i 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 dises 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 }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 *han 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 dise.

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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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 thicknesz 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 dise, 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 ean use any
regenerative receiver with two A.F.
stages; this is brought into resonance
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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 p)rotective ring.—(Das Funkmaga-
zin.
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A NEW MODULATED ARC

TELEVISION RECEIVER

By HENRI F. DALPAYRAT

A 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

all the scientific developments of
our century, none have made such
a tremendous appeal to the pub-
imagination as Television. To
average non-technical man the

IT may be safely assumed that, of

lic’s
the

—7 (MERCURY)

modulated mercury vapor arc.

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-

EAR GLASS)
0

. (cL

New ““Mercury Arc™ television iube designed by Mr. Dalpayrat, the tube being
opaque excep! for a clear gluss window at 10, Fig. | at lef1; Fig. 2 ar right.

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
dise (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

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 secreen.
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 8x8 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-

lines continually shoot
across the picture.

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

2
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Fig. 3—This circuit shows

special relay. 13, used to

open the filament heating

circuit when the ‘““Mercury

Arc”’ within the tube has
been cstablished.
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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
broadeasting; 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

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
ithe 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.
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od of magnifying
the scanning image
in the Dualpayrat
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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”
ravs.

In all those schemes, neon lamps

Fig. 5 — Diugram
showing special bar
lens, 27, and also
method of entarging
the fmage through
wide angle lens, 19.

and scanning devices are invariably
used at the receiver and with such im-
plements, the natural non-magnified
gize 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 taen 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
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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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PUNCHING Disc HOLES

HE 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 erude 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 dise,
also the six holes for lightening the
dise. 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

!y iiv..\ —~

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

Now cut the dise 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.

LIGHTENING
HOLES

TOGETHER WITH BUND RIVETS __ C-l.

| ALL ONE PIECE OR RIVETED —

k] T MOLE YO FIT MOTOR
FT

| R SHA
]

SCANNING OVSC /

CPTIONAL

A practical design of television scanning
disc and hub support members ts 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
dise 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 serews. The holes
for fastening the hub are first made
with a drill, taking good care that the
center of the disc coincides perfectly
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Fig. 2 (lefty—Appear-
ance of precision drilling

ment of scanning disc on
top of work bench. to-
gether with hole drilling
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A simple yet highly effec-
tive method of laying out
the holes in a scanning disc
is here deseribed; 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
gples separately in the hub and the
isc.

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 dise
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 34-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, 30 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 dise is to be mounted,

and place the disk over this. Because
WMOVABLE FIXED
smo\ HOLE\ buTE,  GuUE

\

SCREW OF
30 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 dise 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

1turn —=1/30th inch=  .033 inch
Y% turn = 1/60th inch = .0165 inch
15 turn = 1/90th inch=  .011 inch*
14 turn=1,/120th inch = .00825 inch

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

SECTION A-h FIBRE HANDLE THREADED
i LIMITPIN FEREO%,
! GUIDE — --é;’ !
FLAT -~ PIECE G |

MOVABLE PUNCH

=T ‘
b paes : L.AND Die BLQC\
SPRING™, —
PE -
— S

HoLe (DIE)

PUNCH
BUSHING
Detail of 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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1turn=1/40th inch=
Y5 turn = 1/80th inch =
et cetera.
If 20 threads per inch are used on
guide spindle, then:
1 turn =1,/20th inch =
145 turn = 1/40th inch =
14 turn=1/80th inch=

.025 inch
.0125 inch*

.05 inch
.025 inch
L0125 inch*

*Right value for disc described in Mr. Wie-
necke'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

€ All holes must be smooth,

€ Thin disc desirable or else coun-
ter-sink holes.

( Holes should over-lap 3 to 5 per

l cent; this helps to eliminate
“lines” in image.

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

| 4 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

201
noving STATIONARY
PA
/T~ |/ PART i DIAL
THREAOED ~ Ry
L -

" INDICATOR.

Diau
/

P

ol

. >

STEEL CoLLARS
Improved form of punch or drilling jig,
with threaded screw to accurately move
guide bloch to predetermined radius on
the disc.

of bronze or steel, with a hole for re-
ceiving the punch. Obviously this plate
must be moved radially at the same
time as the movable plate of the boring
apparatus.

One quarter-turn of the screw (hav-
ing say 20 turns to 1 inch) will make
the guide hole placed on the movable
plate move .012-inch. One simply
gives a quarter-turn to the screw when
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
Amerlean Wire Gauge™ for .\Iumil]mm
PILH
Gauge Thickness
No. Mills MM.
2 ... 2578 Ho44
S GHaaac 2040 5189 NS
[ 165220 1.115 it
S .. 1285 a.06 1 s
D Sa e a8 Toln D88 A%
12 &% 2053 N B
14 4.1 1.62%8 B
16 a8 1.201 8
18 400 1.0 ot
20 ano K12 AT
e 250 KIEE) h
24 2001 S10 2R
20 15,9 405 Ceat )
it 12.0 el A58
S0 10.0 205 BRER
a2 790 202 Gl
B Gl Jd60 A0
a6 3.0 a27 N7
I 1.0 1ol NG

0 1 080
(The thiekpess of copper is the same. but
the weight is 328 times as great.)

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 bhuild
TELEVISION RECEIVERS—
“Tuners” and “Scanners”.

Address all manuscripts and photos
to the Editor,

TELEVISION NEWS
96-98 Park Place, New York City
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when a person or object moves on film

or screen. ARCHIBALD J. BALL.
POWER, 4 MF.
STAGE 2 o “LE\"N
t =4 —
150 —o
M&L.u!u.
oud
0-10 T 0-20
CHOKES —weo MILLIAM.
§ METER —
- -
HENRY $™.100,000
i CHOKES OHMS
R LIMITING
RESISTOR,
INSTEAD
POWER. 90-180Vv T N

Mr. Ball's idea for eliminating the loud-

speaker as a monitor in a tlelevision 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 dise
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
a5

il g

.

'\
N\
[ | 7 S

157
+wov.4-' +300V.

speeds are not only identical but are
uniform. True synchronism also de-
mands that the relatire 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 dises 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 ficd 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-

\
48 TEETH

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 lef1,
shows “"phonic
wheel™ syn-
chronizing mo-
tor and ampli-

SPEED nd a
CONTROL  fier circurt, the

! main power

’, for rotuting

the disc being

supplied by the
larger motor
shoun at the
right of the
shafr.

Hlustration at the right shows construc-

tion of “phonic wheel” motor used to

preserve synchronism of the scanmng disc

at the television receiver. It (s best 10 use

u laminated toothed rotor and « lamin-
ated field core.

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 svnchronous
motor has dircet current flowing
through its windings, and the number
of basic impulses is the same as the
frequency of the supplv. Here the
number of poles is half that required
when no D.C. is provided.

How Scanning Frequeney 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
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of Synchronism—Including 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
If we employ a small variable-

seem.

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 be. as 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 i-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 vight, shows
the aut hor’s new
method of preserving
synchronism at the
television receiver, by
causing the ‘‘phonic
wheel” device to act
gs a generalor. A
variable speed motor
carries the main load.
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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

#

+1B0Y_ =

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

L 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,

45 @
NEON
: [ LAMP
© The diagram at the
S00 left shows the method
OHMS ~ ~ of tapping off the
™~ / synchronizing motof
/ signal, fromfthe oull-
—l —O  put circuit of the tele-
© ' o Vel vision recefver.
SYNCHRONIZING .
- AMPLIFIER
B+

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

In this device, the phonie 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,
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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 stili.

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. 5C—Here we
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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.

HE 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
34567890V NRNUISKTIBN BN
T I —_ 1 I [ T
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O B e
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Fig. 1, above—Shows how light intensity

of various picture elemenis 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 Radic 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. 1 is white,
and its position is at the left-hand
gide 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
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the photograph. No. 7 1is 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

PHOTO-ELECTRIC ARC LAMP

CELL ~
. \

Fig. 2—This picture shows how a pencil
of light projected from an arc, through the
lens system and a hole (n 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 scinning 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-

Fig. 6—Tuypical scanning disc layout. No.
1 hole scanning the subject fiest, 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 chart shows the progression .

of the scanning light pencil, earh 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 fieid 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 5¢, and
scanning? Simply this: in Fig. 5b we
have divided one picture into 14,400
elementary areas, while in Fig. 5¢c 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
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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 dise 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 dise 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
dise, therefore, we would have 48 x 48
x 15, or 34,560 impressions per second

|
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Fig. 4—Shows the curve we obiain by

plotiing 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 dise, 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
48 x 48 x15,

or 17,280 cycles per second ;
2
(Continued on page 227T)
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FLUORESCENT SCREEN —

PLATES H"AT 90 DEGREE ANGLE TO THE
PLANE OF THE DRAWING

Fig. 1.

television image.

N extremely important point
bearing on the practical 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 oscillogravh 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 QOscillograph 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 jrst 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-
gide 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-
static or electromagnetic field
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
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Shows the general arrangement of Von Ardenne’s
Cathode Ray Oscillograph tube used for the reproduction of a

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- A1

rangement of the elec-
tro-static plates and also

July-August, 1931

THE ELEMENTS

of the

CATHODE-RAY
TELEVISOR

By H. BRYKCZYNSKI

vigsor, 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

electro-magnets  (placed
at right angles to the K
plates) in Zworykin's

I.IJ

television. The Cathode

__I__I_ ——_—
Oscillograph tube for { i

Ray swings bec k and
forth, up and down, and
reproduces the image or
oicture on the fluorescent
screen at the end of the rd

tube.
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-
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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 of he oscillograph tube;
and by this action the periodic deflec-
tion of the electron flow in a vertical
direction is aecomplished.

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 courge, 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
wariable, 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—Tvypical television receiver circuit employed in connection with the cathode ray
osctllograph tube for reproducing television images.

is coupled with T» as a D.C. amplifier,

should have a consi
high as 110 volts
disadvantage might
having the function
by To..
must be increased;

derable bias (as
negative). This
be overcome by
of TG taken over

Then the power of tube T:

for instance, by

using a pentode here.
Then T: (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 ?

LTHOUGH 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

'
*‘2

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
wateh 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
same speed but the vari-
ous points on the (wo
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
ar "B on the left are
running in perfect syn-
chronism thelines 1. 2,
etc., lining up exactly
at the transmitter and
recetver. Another ex-
ample of pictures not
in register s shown at
the right

www.americanradiohistorv.com

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 revolu-
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 deuvised by Mihaly.

HE 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 dise! 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 pie-
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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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-
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) INERTIA-FREE
Light Sources

for

TELEVISION SETS

By FREDERICK WINCKEL

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 cathod= 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 fdow, whose velocity on leaving
the cathode depends on the voltage

Fig. 2—Arrange-

ment of the Braun

ascillograph  tube as

televisor. A dynamo 4

1s shown as the source

of potential between — == g

the plate and the fila- \

ment: the fluorescent Y
screen at S.

C
} S
-
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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 ecircular 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
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across the tube. That the eathode
rays are diverted by magnetic and
electrostatic fields, and that they have
the characteristic of charging nega-
tivelv 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 Mibaly. Inside the tube there are
two tungsten balls (W) separaied 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 he Reichspostzentralamt (the
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.

1t 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 N
vessel contatning nitro-
benzol.

showing the arrange- \
ment of the Kerr light ¥
valve; prisms are rep- -
resented by (N), cof)- - ‘& - }
denser plates by (C), . ‘? ‘ll
which are placed in a

@
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. 8, 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-
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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 propertics 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 glow tube.

RANSDUCERS are those pieces
I 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-

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
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How 1o COUPLE

the

NEON TUBE

Did you know that excess voltage may ruin

The use of suitable cur-

rent-limiting devices in the neon tube cir-
cuit, also the best methods of commecting
the neon tube for maximum results are

here discussed.

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)
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Fiy. 2—Various methods of connccting a neon tube to the output amplificr stage of a television receiver.

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.

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
figzure. 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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Fig. 3—Loud speaker should either be
isolated from the circuit by the use of a
coupling condenser, as shown at A above,
or i1 should have a resistance in series 1o
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 ¢ D. P, D. T. switch is required
in the second tnstance.
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IN the first and second issues of
TELEVISION NEwsS, 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 s0 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
Evyers Tel-0-Seers
On-Lookers Photo-Gazers
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$50.00
“New Word”
Contest

The Prize-Winning Word
“VISUALIST”

| to Replace “Lookers-In”

— ——

T. V. L. (Tele- Vis-Fans
vision Looker) Viewers
Peekers Photo-Seekers
Telespectors Telezers
Radio-Gazers Tele-Optors
Radioviewers Televites
Visionites Vision-Ears
Site-Seers Televin
Teleseer Mien-a-Scope
Space-GGazers Tele-Optics
Scanners Phonoscope
Sees-All Teleseers
Visagers Spectauds
Opto-Visors Sean-Fans
C-ers Teleconist
Etherscanist Spectators
Telespect Gaze-Ins
Vis-Scans Telespy
Radio-Seers Seers
In-Lookers Viewee
Visionees Oberv-Airs
Telefans 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
sthey sound quite humorous when you
first hear them.

Ravizzier Cathodeons
Air-Peepers Locusolians
Picture-Hunters Pantograph-
Opticklers . ographers
Labarinthians Radiopeeks
Penumbrains In-Gazer

- Cyclodramains
Vis-Hams Kinetoscopsters
E'ther-Lookers Nipkownairs
Gaze-Hounds Televigilante

We also came into receipt of an en-
trv 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. Se. (Hons. Lond.), A.C.G.1., D.I.C.,
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AM.LE.E., a famous television writer
connected with the Baird (English)
company and co-author of the book,
Television Today and Tomorrow. H:
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.”

“Seoping was very poor last night,”
ete.

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 yvou 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-
vigion 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.

NOWLEDGE 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-violat
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 dieleetrics.

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

Of the photoelectrice cells using pure
metals as the light-sensitive element,
only those employing caesium exhibit
a response to colors that even roughly
approximates that
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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.

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 spectal treatment of the melal surfaces, the sensitivity is greaily increased and
the poinis of maximum response ure shifted in the spectrum. The curve for pure sodium
is gfven 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 eve 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

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 ce!l used up to the present
time in picture reproduction and simi-
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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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Fig. 3—Tungsten light sources radiate the

energy at the {onger wavelengths, but the actudl distribution de-
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pends on filament temperature.
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Fig. 5—Response curves having their maximum value at almost

be obtained by proper treatment of the
alkali metals,
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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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Fty. 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 eves 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-

tive to yellow light; so that the booth
may be lighted with a low-intensity
vellow 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.

—

In Our Next Issue

A HELiCAL MIRROR SOLVES THE
SCANNING TRICK

LATEST TELEVISION NEWS FROM
BOSTON, by Hollis S. Baird

SYNCHRONOUS IMAGES 0OB-
TAINED WITH “HOME-BUILT”
MOTOR—SIMPLE DEVICE EASY
TO MAKE AND CAN BE ADDED
TO ANY TELEVISOR, by Clyde J.
Fitch

THE ELEMENTS OF SYNCHRON-
I_ISM, by H. Winfield Secor

DIGEST OF IMPORTANT TELE-
VISION PATENTS, by C. H, W,
Nason

THE PRACTICAL OPERATION OF
A COMPLETE TELEVISION SYS-
TEM, by Allen B. Du Mont, V.-P,

and Chief Engineer, DeForest
Radio Company

HOW SHALL I SYNCHRONIZE
BETTER? by Rudolf Schadow
(Berlin)

THE NEW BARTHELEMY TELE-

VISION RECEIVER

STAGING TELEVISION SHOWS

NEW TELEVISION AMPLIFIER
WITHOUT RESISTANCE COUP-
LING

THE NEWEST TELEVISION SCAN-

NERS AND RECEIVERS FOR
HOME USE

LATEST PHOTOS AND DESCRIP-
TIONS OF TELEVISION STA-
TIONS

QUESTIONS AND ANSWERS
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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 has 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. FEuye fatigue would cause the indi-
vidual dots to blend harmoniously.

HE 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 aworld 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, Jenking Televigion 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-
fcally 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.
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Mr. Jenkins and @ 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 Eleetric 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 om.

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 broadeasting results.

One make of light-sensitive cell. It is used
at the transmitiing 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:
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t5 the “‘resisto-choke.”")
tance is absolulely essentigl (1o prevent "'motor-boating™).

A battery supply with low fnternal resis-

1. A channel for urban or city ser-
vice, under conditions of marked ab-
sorption of radio waves. A gsatisfac-
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 employved. 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 lumj-
nogity 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-gus lamp. It is

simiar to the neon-filled lumps, in op-

eratron.  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
eve 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.yln 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.

/X()-ur television image is therefore a
pAttern of successive lines, so closely
packed together that the usual screen
fails to suggest successive lines. In
some respects it is8 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 und 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 meel; 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-
wige, 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 carly American television unit incor-

porating scanning disk. neon lamp, tele-

viston frequency amplifier and power
supply.

the modest amount of detail permis-
sible wit!: such engravings; it leaves
much to be desired.

In television practice, however, in
order to present an even more crude
image, say of b0-line texture, or the
equivalent of 2,500 dot elements to the
square inch, we must transmit these
lines in one-sixteenth of a cecond, 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 b50-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. 1t 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 anvthing 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 BELIEVING

Receives Television Clearly

Editor TELEVISION NEWs:

llerewlth two photographs and a deseription
of 1y televislon apparitus, which may interest
Yol

I am uwsing a Silver-Marshall short-wave set,
which I assembled several years ago. | con-
neeted g Juek between the detector and trans-
foruer coupled audio amplifier in the receiver,
so that I can plug in a resistance coupled pme-
plifter when 1 use the television outtit, This
Tesistanee coupled amplitier has three stages,
with two tubes connected in parallel in the
lust stage. This outtit s operated by vne stor-
age A’ battery and nine 45 volt “I" bat-

discovered, nnich to my pleasure, that Tele-
vixion purts coulil be procured there,  They
also had a booklet entitled the LRotwnee nnd
Reatity of Televislon.”  This bhooklet gave a
very comprehensive geconnt of how television

works amd  also  instructions  for building a
short wave receiver as well as a television
receiver,

I feel that yon would be doing a great ser-
viee to Your readers hy making Kkunown this
souree of short wave and television equipinent.
It was by chanee that [ discoverwl it, and I
belisve that there are wmany who are not aware
of this fact. Thomgh net a believer in rushing
this new xsecience too mueh, the more lookers-
in, or as I would term it “hearseers”, there

Me. Mundt’s amateur “television receiving station, from which he has obtained
very good results.

teries.  All connections are made from a switch-
board, whieh also ineludes A, and DLC, meters,
Jueks for phugging In meters to read B volt-
wges, switches, pilot lights, ete.

The seanniug mechanism was constructed of
seraps foumd about the house. The 1/20th
ILI. motor turns a 16 inch, 4X hole dise.  The
metor 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 1Y% inch square opening for
viewing the pictures. "T'wo iron pipes and a %
inch fron pod hold this lamp assembly rigid. A
Clarostat motor control resistnnee is used for
regulating the motor,

[ have received radio movies from the Jen-
kins Stations, WiIXNK, Washington, D, C., andl
WINCR, Jersey Clty, N, J. Strange to say the
clearest pietures eame from the furthest sta-
tion, namely, W K at Washington, D. C,
When conditions are favorable, I ean distin-
gulsh the finest detail in the xilhouctte movies.

WILLIAM MUNINIT,
RIS DBrowdway,
Bethlehem, 1'euna.

He Found Kit Parts in Kresge's
Editor TELEVISION NEWS:

I wish to express by appreclation and thanks.
TELEVISION NEWs Is a weleowe addition in the
magazine world, May you and the publie de-
rive mutual beuefit nad pleasure from this new
and needed publicatlon.

Those of us who have tinkered with radio,
built gets, and had the satisfuction of listening
in on programs near and far throagh the sets
bnilt  with onr own  hands, look forward
with Keenl pleasure to speiding more piensant
horrs bnilding telerigion receivers,  There must
be many like mysclf who eannot affonl to
purchase a complete set or kit at one time,
There also are many who enfoy shopping about
for their parts. I was browsing about in one
of 8. 8. Kresge's .25 to $1.00 stores, where [

are. the more attentlen will be given to the
produetion of television broadeasts.
Again wishing you suecess with TELEVISION
News, I remaln,
PHILIPE L. KOCII,
2113 N. sSpanlding Ave,,
Chleago, 1llinois,

He “Sees” Washington and Boston
Images

Lditor TELEVISION NEWS

W2XCF 18 the best televislon station [ re.
celve (at Jamalea, L, 1.y so far as direct pick
up ot the transmitter is concerned. A feow
weeks pgo W2XNCR televised four girl singers
and the tallest girl was the best looking one, as
far as the television image dlselosed,  (llere's
your chance, pirlie !) One interesting faet,
well worth mentioning, is that in each ease
the teeth eould be readily seen. 1 pick np the
accompanying sound sueh as music and volee
from WGBS on my regular broadeast recelver.
(GRS transmity the roice and wmusic acemn-
panying the television program of W2X08 -
Editur.) 1 pick up television images from
WINXK in Washington, I, €., and also from
the television station WINAV up In Boston, I
bitilt my own siugle coatrel television receiver
and bt has three stages of tuned screen grid
amplifieation.  The awlio amplifier is resis-
tance-coupled and the output tube is a 30 type,
I can =hift seanning dises g0 as to sean with
48 or GO holes,  The acrial 1 use with my
televislon reeeivor is of the “T™ form, one slde
of the I measuring 30 feet and the other
slde 73 feet.

B. ITEINAMEN,
Jamaica, 1. 1. C,,
New York.

Picks Up Four Television Stations

Editor TELEVISION NEWS:
Looking over my list of radio parts, [ sud-
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denly had a bright idea; with all these tele
vision programs appearing in the newspapers
every day, says I, why should I waste this
opportunity to “sec” what is golng through
the ether as well as "hear™ what the stations
are broadeasting. The first discovery I maide
was that I had one of the old Daven *“bass
note”! receivers and I immedlately proceeded
to convert thls for operation on the televislon
band; that is, from 100 to 150 meters. [ re-
built the recciver, put In new colls and con-
deusers and arranged for the use of two sereen
grid I4 tubes, a deteetor, followed by a three.
stage resistance-couplted awdio amplifier. I use
a "45 tube in the last andio stage which feeds
inte the neon tnbe, I picked up the following
television broadeast stations: W2NIR, W1XAYV.
WIXDS and WIXCR.
H, LIEBERMAN,
Brooklyn, N. Y.

“Sees” 4 Stations With Home-Made
Televisor

Editor TELEVISION NEWS:

Using a 60 hole scanning disc and g ‘*non.
synchronous™ motor [ have succeeded in ob-
taining very good results in picking up tele
visfou images. tincluding excelient half-tones)
from the followlng stations: W2XCD, W2XNRBS,
WINCR and W3EXK, The latter station's tele-
vislon signals fade at thines,  Ilowever, the best
fmages 1 have received from this station is
when they use film transinission. I receive
the image on my home-made reeciver, "The
little girl with the golden locks™ came in fine,
as well as the fillm showing Dr, de Forest.
Even though my motor is of the non-synehron
ous AL type, with a normal speed of 1,500
r.p.m., I have been able to quite accurately
regulate the speed to 1,200 r.pam,, by means of
a varinble resistanee, and “believe It or not™ 1
can hold the Image from W2XCD (Passaler in
a practically perfeet manner, [ have also been
abte to keep the image framed In surprisingly
tine order frowm stations W2XBS and W2N(CR,

L. BELLINGER,
Newark, N, J.

A Bouquet and An Idea

Editor TELEVISION NEWS:

In the March-April tssue of TELEVISION
NEWS an artiete appeared asking the render to
express his thoughts on television and of the
nurgnzine jtsedf,

Well, T think that your magazine is very
good. It is full of very interesting articles on
the subjects of which I am very ‘much inter-
ested in,

1 suppose that Mr, Farnsworth has about
the most advaneed television apparatus to date.
Laaving out the details of the machine, let's
see here a minute,

1 have in mind an apparatus that can reg
ister a picture Iu all its troe wud original color,
distinetion of alt detalls and yet undisturbed
by any atmospherle conditions that may take
Blace between the transmitting and receiving
end, This apparatus is small in make-up amd
the picture can be magnitied to any dinwensions,

The eamera was invented In 1638 but mov
fug pictures didn't come in until over two een
turies later. Why is it they try now toe trans
mit @ moving picture when they can’t perfeet g
still pleture by radio?

Would a still pieture of such gnallties ns |
hiave mentioned be of value In any way? It
would take some three to five mlnutes for the
transmission of such a picture. T hope someon
will answer my letter, .

JAMES A, GLASS,
146 West Spring Street,

New Aibany, Indiapa.
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Television Demonstrated at the University of Kansas

Editor TELEVISION NEWS:

1 am glad to sce the publication of a maga-
zine which will supply information on television
equipment started, 1 have been cxperimenting
for seme time myself and have been receiving
the Jenkins signals quite regularly.

I am sending yon a deseription of a tele-
vision demonstration at the 1931 engineering
exposition at the University of Kansas, 1
thought it might be interesting to you to Know
what the universities are doing to interest the
general publie in television,

C. BRADNER BROWN,
1138 Kentueky Ave,
Lawrence, Kansas.

URING the recent engineering exposition,

the author set up and demonstrated a

television set.  The exhibit was located
in the electrieal laboratery in one of the roomns
used for ‘‘thesis”™ research, Owing to the dig-
tance from any tadio station sending television
signals and also to the faet that it was neces-
sary to operate at hours which were unfavor-
able to short-wave reception. it was decided
to set up a loeal xending station and connect
the receiver with line wires,

The Transmitter

The sending set is shown in Mg 1, At the
extreme left ean be seen the Lamp house een-
taining the 1L0O0O watt projeetion lamp used as
a light source. A standard set of condenser
Ienses was used to concentrate the light on a
lantern slhde immediately in front of the lamp
house.  Further to the right is the projection
lens whieh forms the image of the lantern
wlidie on the dise, The dises used were 32 hole,
14 inch sheet iron affairs, which were con-
siructed on a large lathe,  The dises were
turued down and the hole spacing loeated by
using the mierometer enrringe feed.  The angu-
Iar spacing wax determined before centering
the dise, so the hole spacing was found by turn-
ing the digse one angniar position at a time
and feeding the micrometer adjustment a pre-

determined  amount.  he tool rest carried a
sharp seriber, which wis used to mark the
econter of the hole. 1o this manner, a very
even distribution of Hght was obtained. The
pleture was a lttie over 1,25 inehes long and
segnning was done from bottom to top and
from teft to right. ‘Fhe angle between holes

was 360732 or about 11.2 degrees. The eholce
of 22 hotes was made beenuse this wax a power
of 2 and simpliied the division of the dise,

The driving motor was a rebuilt direet eur-
rent machine of about a 4 h.p. rating, A slip
ring was added mul twn opposite commutator
segments tapped, one polng to the slip ring and
the other heing gronnded. The resnlt was a
rotary converter operating on DO, supplying
A.C, from the sHp ring and the grounded
frame, This A.C. was used in syhehronizing
the dises as will be explained,

Photo Cell

A lens system concentrated the light coming
through the dise on to a photo-clectric cell,
contained in the shielded eabinet at the extreme
right., The cell is8 shown =tanding in front
of the dise and is a gas-illed Western Electrie
Co. ecH, of the type used in talking picture
equipment.  From the photo-cell, a shielded
wire leads to the “low level”™ ampiifiers which
consists of a two stage, impedance-coupled sys-
tem, using W. I 209-A%s.

Ilgure 2 shows the reeciving set,  The ampli-
fier at the extreme right is a “re-vamped’” West-
inghouse, having three stages of Impedanee
conpledt amplifiention which can be used at
will by plugging in the jauck at the Dottom.
The center panel contains the power amplifier
which cousists of a 45, feeding Intv a '1h or o
50, all impedance-coupled. The impedances
used were telephone “retard” coils.  The im-
pedance-coupled amplitiers used in this set-up
were & compromise between transforier couple

volume was set at a low level with the volnme.
fader coutrol, which c¢an be seen in the ecenter
of the power amplifier panel, below the ‘45,
The rheostat controlling the serles motor was
advanced a few steps and when the dise came
up to speed the AC. 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 gwitched over to the neon lamip.

e to the fact that the synchronizing
nioters were two-pole machines, a glight amount
of hunting was noticed.  The weight of the
dises was suflicient tu prevent this from becom-
ing serions, however, and the operation was
surprisingly sood. No attempt was made to
gend half-tone pictures as the amplifier Hnitoed
this type of reproduction.  Puring the exhibit,
such things as a continuous string of letters
spelling some messages sUceh as television were
moved across the sereen slowly.  Also, silhou-

ettes of crosses and triangles were used.

Fic. 1.

FI1G. 2.

This television demonstration set was recently used at the University of Kanses.

ling and resistance coupling. The range ‘of
the amplitier system was weil up to the limit
neeessary in this demonstration, as the dises
were onuly 32 hole dises and were operated] at
153 frames per second.

To the right of the power amplilier can he
seen the rheostat controlling the speed of the
driving motor of the reeeiver disze,  This ddise
was cquipped with two tandem motors.  The
first was a series motor driven from the D.C.
supply and operated solely to syuchronize the
receiver dise,  The second motor which was a
double shafted machine was a two pole syn-
chronous alternating current motor,  The latter
was supplicd with current from the connections
to the sending motor already described.

The operation was quite gimple.  The sending
motor wis started and a slde phieed in the
slide rack. The image was focused on the dixe
and the amplifier tnrned on, A small speaker
was used to monitor the outpot before switch-
ing onte the line. At the receiving set, the

Hoo-Ray for W2XCR!

Editer TELEVISION NEWS

I have heen very sy the last few weeks en-
joying the oxceellent “sound” and “image” pre-
sentations hroadeasted over the air by W2XNCR,
the new Jenkins television transmitting station
Jlocated in New York City, and the accompany
ing volee which I pick up on my scparate
hroadcast reeeiver from WGBS, There has been
an execllent improvement in the images broad-
cast by WINCLR in the past few weeks and 1
can easily sce at any time now the teeth of
the performier and also the beads of a ueck-
lace, if the lady appearing before the direct
pick-up scanner at the studio happens to be
wearing one. I am baving a lot of fun aml
s0 are my friends; at times I have had as
many as twenty people “looking in" as weil as
“listening in" on these excellent programs, I
see” W2NDBS images great,

M. JOHINSON,
New York City.

The 1. C. A. Scanner

1,200 to 900, etc.
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THE accompanying photograph shows the I. C. A. television
scanner which comprises a driving motor, and the usual scan-
ning dise which is placed behind a magnifying lens. This lens
js 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.
the controls are mounted on a front insulating panel, which
renders them readily accessible for operation.
will work with practically any short wave receiver capable of
tuning in satisfactorily the television signals,
supplied with a 5” lens and visor, which is sufficiently large to
perniit several people viewing the image snmultaneou.sly.
Scanning dises, of special hard aluminum, containing t_18 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

All of
This scanner

The outfit is
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QUESTION
Box

Nicol ’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 e¢m. (.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

Edited by
C. . 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 1 mean,
more graphically than I can describe it.

KERR CELL

POLARIZER ANALYZER
Arrangement  of  light  source. Wiy J N
§ . 7
polurizer. Kerr cell, anualyzer, ‘O A 7 & S
lens and screen on which tele- NS > > ___
vision image is projected. This '
ts the basis of the large imaye k
reproduction by Alexanderson. SOURCE OF _
LIGHT SCREEN

cut off. After placing as high a voltage
across the Kerr cell as 1 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 are-
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
ohtain 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

“—— SURFACE "A' AND PLATES OF
KERR CELL MUST NOT BE PARALLEL—

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. T 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. 1 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. 1. Company
had been forgotten.

Yes. I am the same old bird, and
mighty pleased to hear from you. 1 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 T 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
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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 eircuits subsequent to the
modulator tube.

Crystal control is practically essential
if your pictures are not to be “messed
up” with noise. In other words, your
first job is to build a 'phone transmittey
of superlative performance—at the same
time I would get started in the receiving
end of television, in order to have a pen-
eral idea of what it was all about, hefore
it comes time to “go on the air”. From
time to time articles will appear in this
journal and in SHORT WAVE CRrAFT, which
will assist you in your development. In
the mean time—Hasta Luego!

Construction of a Nicol Prism
Carl Woreh, 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
Tceland 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 efficicney. Two
such piles of glass plates will veplace the
two Nicols for use in conjunction with
a Kerr cell. The scheme used by Alex-
anderson and deseribed in TELEvVISION
NEwWS has the utmost care paid io 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 s&andard 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

TELEVISION NEWS

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-

PHOTO ELECTRIC
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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

45 RELAY
CELL —_—

RELAY

AARAANS

VWYYV
o‘...
e
X
wn

L7
s

Ieft: Hook-up
of photo-cell 10

20MEG,
-

'45 amplifier
tube and relay—
here light on cell *
“closes” relay.
Right: This !
hook-up  causes
relay to '‘open’’
when light s l

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 Rapio CRAFT (August, 1930),
and uses a "12ZA 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
1 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 dise?

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 dise 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 dise, 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-

thrown on relay. 4

taining 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
Wm., 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?
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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

Lines
per Call Frequency in Kilocycles, Power
Station Frame Signal Meters in Parentheses (watts) Owner
Illinois: Chicago 48 WIXAA 2,000 (150) to 2,100 (142.9), 1,000 Chicago Federation of
2.750 (109.1) to 2,850 (105.3) Labor.
“ L 45 WIXAO 2,000 (150) to 2,100 (142.9) 500 Western Television
Corp., 6312 Bway.
. “ 45 WIXAP 2,750 (109.1) to 2.850 (105.3), 1,000 Chicago Daily News.
2,100 (142.9) to 2.200 (136.4)

Downers Grove 24 WIXR 2,850 (105.3) to 2,950 (101.7) 5,000 Great Lakes Broad-
casting Co., 72 W.
Adams 8t., Chicage.

Indiana:

West Lafayette — WXG 2,750 (109.1) to 2,850 (105.3) 1,560 Purdue University,
400-5300 Northwest-
ern Ave.. West La-
fayette, Ind.

Jowa: lowa City —_— WIXAZ 2,000 (150) to 2,100 (142.9) 500 State University of
lowa
Maryland:
Silver Springs 43 WiXK 2,000 (150) to 2,100 (142.9), 5.000 Jenkina Laboratories,
2,850 (105.3) to 2,956 (101.7) 1519 Connecticut
Ave., Washington,
D. C.
Massachusetts:

Boston 48 WIXAV 2,850 (105.3) to 2,950 (101.7) 500 Shortwave and Tele-
vision Laboratory
(Ine.)

New Jersey:
Allwood _— W2XCP 2.000 (150) to 2,100 (142.9). 2,000 Freed-Eisemann Radio
2.850 (103.3) te 2,950 (101.7) Corp., Junius 8t. &
Liberty Ave., New
York, N. Y.
Camden 60 W3XAD 2,100 (142.9) to 2,200 (136.4), 500 R.C. A. Victor Com-
43.000 (6.97) to 46,000 (6.52), pany (Inc.)
48,500 (6,18) to 50,300(5.96),
60,000 (5) to B0,000 (3.75)
Pansaic 60 W2XAP 2,750 (109.1) to 2,850 (105.3), 250 Jenkins Television
2,000 (150) to 2,100 (142.9) Corp. (Portable.)
L 80 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 (108.1) to 2,850 (105.3) 500 United Research Corp.,
39-41 Van Pelt Ave.

3 o “ 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., 483 Madison
Ave.

O] C €0 W2XCR 2.000 (150) to 2.100 (142.9), 5,000 Jenkins Television
2,750 (109.1) to 2,850 (105.3) Corp., 653 5th Ave.,
New York City.
Ossining —_ wW2XxX 2,000 (150) to 2,100 (142.9) 100 Robert F. Gowen.
Schenectady —_ W2XCW 2,100 (142.9) to 2.206 (136.4) 20.000 General Electric Co.
Pennaylvania :

Fast Pittsburgh 60 WEXAV 2,100 (142.9) to 2.200 (136.4) 20.000 Westinghouse Electric
& Mfg. Co.

L0 O 80 WSBXT 660 (455) 25,000 Weslingxhuuse Electric
& Mfz. Co.
Wisconsin:

Milwaukee -— WwoxXD 43.000 (6.97) to 44,000 (6.81) 500 The Journal Co. (Mil-

waukee Journal).
PORTABLE
New Jersey:

Bound Brook 60 W3IXAK 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

Time on the Air:

2,180 (142.9) to 2,200 (136.4)

The daily newspapers in the larger cities-

Co., Inc.

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 Electrie Co.. ete., are on the air bractically every day, testing, and can be picked up.
The Jenkins stations’ time schodules are as follows:

W2XCR—N. Y. City. 3 to 5 and 6 to % I"M.
mitted over WGBS, on 384.1 meters or 780 k.c.

W3XK—Washington, D. C.
W2XAP

irregular- Experimental.

W2XCD—TPassaic (De Forest Radio Corp.).

tranamitted on 1.604 k.c.

daily: & to # P.M. Sunday. Voice trans-
{(Time is Daylieht Saving.)

7 to 9 PM. and 10:30 to 11:30 P.M. daily (D. S. T.}.
I'assaic (Portable transmitter). 60 line. 2¢ frames per second “standard’’—Time

9 to 10 P.M. daily. Sound accompaniment

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 WGHS or 381.4 meters to pick up the voice.

Daily image programs are broadcast by the Boston station W1XAV, and also by the Chicago

stations WIXAA, WIXAO and WIXAP,

Baird Tells Why We Need More Power

ELEVISION 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 consicered a mere neigh-
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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
WIXAYV 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 Are 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 refiecting material (a refiect-
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 r2ach 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 resistan . : between electrodes
5 is decreased the upper arc decreases
in intensity, and sinks between the

AUTO RADIO
"
ecewver i

. -
Amazing LowPrice!
Quality Performance
Six tube triple scteen-grid
using 3.924, 2-227, and
1-245 power tube. Easy
to instatl, Will fit nn]y car.
Single dial control. We
guarantee that this set -
will pull in statfons within aTadius
of 1,000 miles and that it will de-
liver the volume and tone qualities of
an electric set, or your money refunded.

PRICE OF SET ONLY $20.00 "
Price comglou.dlncludmz tub?'s."l,udtte‘neln. :is;i
namic 8 er and suppressors. al ady Lo instal
and m?"ss.so. SentY ?.'?.00 deposit with order.
balance C.0.0. On foreign orders remuttance m
full required. ORDER TODAY.

CHAS, HOODWIN CO.

4240 Lincoln Avenue, Dept.G.480 Chicago, lilinois

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 arc
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 ar¢ modulator 23, as de-
scribed above, is placed in the center
of a cylinder 25. A beam of light 34-
inch high and 1% inches wide strikes
the inside surface of the cylinder, as

[ shown in Figs. 4 and 5. The distance

between each hole is exactly 33-inch.
Each hole is 1/32-inch square. The
approximate diameter of the cylinder
is only about 6Y4 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 adjusiing lens 19 until its
surface is evenly scanned by the beams
of light coming from the eyvlinder, 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.
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RUDOLPH L. DUNCAN, President, RCA
Inetitutes. Inc.. Member, Institute of Radio
Engineers; Member. Radio Club of America:
Member. Veteran Wireless Operators Associ-
&tion; Captain. SCR, United States Army.

A Radie
message

To men who are

looking ahead!
by R. L. DUNCAN

sage...but they will be the type of

men in whom Iam 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 radic industry. If our
Institute never made a penny .. .but did
succeed inlifting the standard of radio
technicians, engineers, and merchandisers,
we would consider our work a success!

Naturally, we want our message to reach
asmany men as possible. Sowe founded
resident schools in four metropolitan cities,
Then we opened our courses tomen all over
the world who cannot afford to give up their
positions. Thousands of our students study
at home in their spare time, With theequip-
ment we furnish, they have their own radio
lahoratory right at home! You, too, can start
your course at home any time!

Qur 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

ONLY a few men will read this mes-

whateverbranch 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 executivesand engi-
neersin the largestbroadeasting and manu-
facturing companies. Butnoneof these
arrived overnight. Nor will you. Your suc-
cess dependson 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, Ine¢.

RCA INSTITUTES, Tne.
Dept. NE-7
75 Varick St., New York, N. Y.

==d| Gentlemen: Pleage send meyour FREE
E' book which tells about your laboratory
method of radio instruction at home.

Name ___

Addresa

Occupation

Please mention TELETIRION NEWS when writing to advertiscrs
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Diagram of “Find-All"" Television Receiver, including power supply.

It employs two

dial control, one for tuming the antenna circut.

The “Find-All”’ Television Receiver

A Super-DeLuxe Standard Parts Six Tube Set
By H. G. CISIN, M.E.

ANS 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 assembied 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
Recoiver 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 NEWws, 98 Park
Place and enclosing 20¢ to cover mail-
ing and office costs.

Complete List of Parts

1— 00026 mt. Cardwell “Midway*

Variable
Condenser, type 4068-C ()

1—.0002 mf, (ench sectlon) lhal Cardwell
“Midway” Variable Condenser, type
(14, 24}

2—8mail De-Tur Amsco Adjusting Condensers,
140 mf. max. (13, 23)

1—Eleetrad Volume Control. type RI-202 (8)
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I—Eh;ctmd Truvolt Fixed Resistor, type B-13

(60

4—1.000-ahm Fleetrad Truvolt Flexible Wire
Grid Resistors, type 2G-1000 (7, 18, 37,
7)

1—Electrad Truvelt Fixed Resistor Voltage
Divider, type C-200 with extra tap (64

1-—Electrad Truvolt Fixed Resistor, type 13-30
[ITRY!

1—Eleetrad Truvoelt, type V-20 center-tap Re-
slstor  (34)

1—I1*ower Switeh (73)

1—.0001 mf, Acrovox Fixed Mica Condenser.
type 1460 (24)

1- -.(l mf. Aerovox Fixed Condenser, type 207
68

3—.25 mf. Aerovox Fixed Condensers, type
207 (345, +4, DY)

1—1 glf. Aerovox Fixed Condenser, type 261
(28)

T—2 mf. Aerovox Fixed Condensers, type 207
(36, 40, 11, 48, 51, 52, O%)

2—.1 mf. (earh scction) Triple Section Metal
Case Aerovox Condensers, type 461-31 (6,
10, 11) and (17, 20, 1)

3—8 mf. Aerovox Il.Farad Dry Electrolytic
Condensers, type GIH-8 (43, G, GT)

1—+4 mf. Acrovox FFlxed By-I'ass Condenser,
type 207 (30)

5—124 Arcturus Screen Grid Tubes (5, 16,
20, 38, 19)

i" 1

The Jenkins scanner motor, with disc,
lens, etc. in “Kit"" box.
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Kit of parts for building Jenkins “‘syn-
chronizing’’ motor.

1—145 Arcturus Power Output Tube (61,

1—180 Arcturus Full Wave Reetitier Tube (T4)

L—Weston Millimuuneter, ¢ to A0 ma, (ype
301 163A)

1—Aluminum Chassis,
31%* high

S—Aluminnin Tube Shiclds

3—25,000- ohme Durham  Metallizwl  Resistor
Powerochmis with  pigtail conncetors, type
M4 (31, 43, 65)

11—50,000 ohm Durham Metalllzed Resistor
Powerohnes with pigtail connectors, type
M1t (9, 19, 284, 32, 34, 39, 42, 46, 30,
53, 06)

1—350,000 ohm Durham Metallized Resistor
tirid Leak wilh pigtail connectors (27)
275,000 ohm Durham Metallized Rexistor
PPowerohms with pigtail connectors, type

ME4 (12, 22)

3—200,000 ohm burham Metallized Resistor
T'owerohms with pigtall connectors, type
M- (000 40, 5T

1—1"ind-AN Shielded Television Antenna R.F,
Inductance Coil (4)

24 gauge, 127 x 157 x

TELEVISION NEWS

2—Find-All Shiclded Television R.F. Trans-
formers (13, 23)

1—Acratest” Power Supply Transformer (71)

82—« Acratest”™ 30 MHenry Chokes (69, 70)

1—Htoll Corwico Braidite Hook-up Wire, Solil
Lore

s—5-prong Wafer-type Sockets (5, 16, 20, 18,
401

3——4:proug wafer-type Sockets (61, 72, T4)

225

1—Amperite Self-Adjusting Line Voltage Reg-
nlator, type 8A-5 (72)

4-——Binding Posts (12, 62, 63)

1—Jenkins Radiovlsor Kit Assembly., type
RK-2

I—Lens Assembly, type RK-11

1—Low Interval Capacity Neon Lamp, type

601
1-—Self-Synchrenizing Motor, type 502, with
necessary awmplitier 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 dise 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 cle-
ments, would have had 125 holes.

SEE the Artist you HEAR

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.

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

’ TELEVISION EQUIPMENT BY JENKINS

RADIOVISOR KIT—Complete, machined, ready to assem-
ble and wire. Ideal with Jenkins receiver. $42.50. With
lens, $50.00.

For every need from experimental interest to living room
entertainment, over wide price range.

RECEIVER KIT- [deal for best half-tone reception. Com-
plete parts, matched, ready to assemble and wire. Full A.C. READY-TO.-USE MODELS — Receivers and radiovisors,
operation. $69.50. stripped or in walnut cabinets—up to $350.00.

ORDER NOW! Be the first to enjoy television in your neighborhood.

IIse coupon below. Literature on request.

JENKINS TELEVISION CORI.
PASSAIC, N. J.

Here is my order for:
O Radiovisor kit.
[J Television receiver kit.
{0 Check or M. O, attached.

(TN}

0O C.0.D.

FELEVISION CORP

PASSAIC NEW JERSEY

Please mention TELEVISION NEWS when writing to adrertiscrs

www americanradiohistorv com


www.americanradiohistory.com

TELEVISION NEWS

both ends.

RADIO WORLD

| Three'Gang— éonél_er;s;'—F ree!

One of the best three-gang condensers made.
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 |
For %" diameter dial use at extension shaft (Cat. XS-4 @ 12c
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.
overall 8%", total frame width overall 4'4".
{ with 26 weeks’ subscription @...... Afing

145 West 451ih St.

Plates, utterly rigid and expertly

Frame is steel.

New York, N. Y.

“I MILTON S.LINDSAY
PROPRIETOR

Like ENTERING THE
Hove oF A Goop FRIEND
WHEN YouU REGISTER

COME DOWN BY THE SEA

Get Heolth ond Hoppiness ot This Splendidly Con.
ducted Hotel—Clase ta Boordwolk and Steel Pier.

European Plan Rates per Doy: Single, with Run.
ning Water, $2.50 ond §3.00. Dauble, $5.00 ond
$6.00. With Private Bath: Single, $3.00 ond $3.50;
Double, $6.00 1o $8.00. Speciol Weekly Rotes.

A lo Corte Restauront Service of Moderote Prices
—Best of Food. AHentive Service— Courtesy —
Politeness — and Sotistoction Assured. You Go
Home Hoppier for Hoving Been o Fronklin Guest.

Bothing Direct from the Hotel

SEST PROTECTED

FINESY AND SEACH IN THE WORLD

HOTEL FRANKLIN

SOUTH VIRGINIA AVENUE-NEAR THE BEACH
ATLANTIC CITY. N.J.

TELEVISION

12" Aluminum Disc with 4% or {15 three spiral),
ready for mounting on 4" shaft {mention
s $6.50. 16” Aluminum Disc with 60 hales.
reacdy for mounting on K or %7 shaft {mentiun
iz¢), $7.50. 12" Flexible Card Board Disc with 48
spiral). roudy for mounung on %"
shaft, $1.00. 16" Flexible Card Board Disc_willy
[ iy for mounting on Y shatt & §9.25
G.t0 Neon Lamp, o optate. aMo ¢
detormine motor speed. 75¢. Mushtoom %" Elecs
trode Type Neon Lamp, $1.00. Small Neon Lamp
with 1% Standard Neon Lamp,

he used (o

squata plate, $2,50,

1%"” square plate. $4.50.  Seanmda, Msex mount
ines gan.lae ordered for any size Motor Shaft 4 °
", R oor %7 (menticn vized ¥ «art be sure

of aWuare deal or your v whll be refunded.
Cash with Your Order.

ARTHUR M. POHL

3541 Michigan Ave. Detroit, Mich.

MHEN Z.Hyz POLACHEK
| :c%?sercéngéusn 234 BROADWA .

TRADE-MARK &r

31s¥'NEW YORK
REG. PATENT ATTORNEY FROF ENGIVELR

| CALL or SEND your SKETCH
or Simple Model for
(| CONFIDENTIAIL ADVICE

No Charge for Consultation
— - = —COUPON— — — —

gOZ Hm= OV

Doar Rir:—Please send me full information
aml literature about Patent Protection. with-
ovut obligation,

NG  crmmmm i i i i

I Address
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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 lik2 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 bheen
devised which give a wave form simi-
lar to that shown in the figure; but
thev 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.

Pleasc mention TELEVISION NEWS wehen writing to advertisers
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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 deseribed 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 vesistance 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
gpecified, a pair of motor-driven po-
tentiometers could be employved—the
arms being rotated at the required
speeds.

Principles of Scanning
By A. C. KALBFLEISCIHI
(Continued from page 205)

this is for a square pieture 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 frequeney would be
72 x 72 x15,

— — or 38,880 eycles per second.

2
Let us study for a moment persis-
tence of vision. lmagine that the eye
is substituted for the photo-cell, and
that we observe a scene through the
aperture. or hole in the scanning dise.
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
seene. This property of the eye is
known as persistence of visiox.

TELEVISION NEWS

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 huy one of our inex-
pensive short-wave receivers. The Delft one-tube set shown here can be
us as n foundation unit for a larger outtit. It brings in foreign
stations just as it is, however. Can be used as an adapter to convert
your broadcast recciver 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!! Gooil coils give the eTect 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 broadeast wavelengths
also. Receive stations DIRECT from THOUSANDS of miles. Foreign coun-
tries easy. SOME THRILI.!! Add more tubes later for loud-
speaker use. Each Kit has FULL instructions (6 pages). also
pictorial diagrams showing where to put each wire—easy lo
build. Kits listed below are similar: 2-Tube Kit. $10.95. Fost-
paid. 3-Tube Kit (2 audio stages), $12.95. Shert.wavestested
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 Jong). 2-volt tubes, $1.25 ea. All Kits on matket are
priced without headphones and tubes. Fine headphones,
$1.76 pr.!'! KITS FOR OPERATION FROM LIGHT S0C-
KET: Two-Tube Kit, $12.95, postpaid. 3-tube Kit, $14.05.
Filament transformer, $3. Lights as high as 6 type '27 or
sereen-grid tubes. If interested. ask of our 4-tuhe Kit with
tuned screen-grid stage. 3 tubes, thouzh, 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.

Never Befors
at Such Prices!!

i DELFT Coil Winding Set, $1.89

You can make fine, accurately-spaced 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 {2 in. diam.-—the best size} piving perfeet spacing
between turns. low-loss cement, plenty of wire of the correct size, brush. 40 ft.
of cord, skeleton low-loss frames, and FULL instructions ®iving coil and
condenser sizes for any wavelengths. Shows how to mount coils for tuhe-base
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 broadeast and transmitting coils too. Complete. $1.89 postpaid.

Short-wave wavemeter, mounted in sturdy aluminum shield-ean ; vernier dial: range, 14 to 250 meters,
complete with individual calibration chart and tube-base plug-in coils, $8.45 postpaid. : : : Ham wave-
meter : same construction as abuve meter: ' of 1% 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 A1, $1.50. (Ranuze 15 to 220
meters for 0001 or .00015 condenser.) Coils for detector (same as above but have tickler windings),
Set of 4, $1.75. : : : Experimenter’s Surprise Package of used radio parts. contains short-wave con-
densers and other parts having orifinal new value of §8. Price, $2.49, postpaid. ¢ : Shield cans for
R.F. amplifier stages, 5” x 6" x 9", $1.80 postpaid.

€. 0. D. orders cheerfully sent: send 81 bill or stamps. pay rest to postman when received. Money
in hills, small amounts in stamps: wrap well, register letter if necessary, 2 Der cent discount for cash.

DELFT

Phone: Higate 0748

SHORT - WAVE
RADIO
SPECIALISTS

DELFT RADIO, Dept. “O"”
524 Fairbanks Avenue,
OAKLAND CALIFORNIA

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, 48 Park Place. New York, N. Y.
State whether vou want March-April or June-July issue, or both,

' TELEVISION
SPECIALTIES

127 Tiand Aluminim

TELEVISION

«I heliere that Television is destined
to hecome the greatest force in the

SCANNINE GISC  L.i.eeeiieiieriir e 1.35 s

n:z—..]un{mumr disa’ o 3 v V1B world,

1%”  Magnifylng ns, .25; mounte n * 7
alumlm'l‘m [ TR0 in Sl e T $2.35 HAROLD A. LAFOUNT,

Put No. 217 Pawer Pentode in the lust staze of U. 8. Federal Radio Comm.
vaur power amplifier- -anlnlll’lrr !\o;n:l‘,l‘; §1.25: l.}'ltllch
tubadaiter to put twe ower s in  parallel. q H At H
$1.50: Neon lamps, 650 and B5c: Gelssier tubes. Write_for information regarding the

5§3.957 1167 teleslslo financial activities of this new industry.
newn lampa. $3.95; iuhmkort? coils. 5 mon, $3.95: ’
50 milliamperes Weston. Motel 301. meter. $3.45; NABIE vt et e
rezular yrice, 58#!'?. Short wave €olls,

[ A

BL AN Ruo AUUTEss sugnsns i s pembe aBes a 4/ abas ik

Man.

CAIDIN & CO.

l $1.50 up; Phota-electrle cells.
|

© 8868

Dept. TN-3
189 Cumiy ol o 11 Broadway, N. Y. Dighy 45170 |

S |

Please mention TELEVISION NEWS when writing to advertisers
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—no greater magazine pub]ishéd on
the development of Short Wawes

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 1o 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

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-WAYE SETS

HOW TO BUILD SHORT-WAVE
AERIALS

SHORT-WAVE QUESTION BOX

9” x 12" in Size =
Over 200 IHustrations

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

amgttme =

4-Color Cover

“THE SHORT WAVE IS THE MOST IMPORTANT
HING IN WIRELESS.” . P
T Vgufﬂié::wn Offwu,o-;u.

—

FULL DETAILS IN COUPON ABOUT SPECIAL OFFER

SHORT WAVE CRAFT. X
98 Park Place. New York., N. Y.

1 enclose herewith my remittance of $2.00 (Canada and Foreign $2.50), check or money order
preferred, for which you are to enter my subscrintion to SHORT WAVE CR.AET for One Year. and also
send me the last two issues gratis. [ underxtand that the regular subseription rate iz $3.00 and this
offer will be void after July 31st. SHORT WAVE CRAFT is published every other month.
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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 ean, under certain cir-
cumstances, disturb a television pie-
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

-
16°X 16 MAGNIFIED .=
IMAGE ON SCREEN —

”’— :‘"‘\\
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3 _.h._-q_-\.ﬂ-“ _”’ l|
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1070 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

Pleasc mention TELEVISION NEWS swchea writing to advertisers
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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 3-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

VERTICAL SCANNING
OEFLECTORS

|.100,0000HMs

Te!

~ 3000 +

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-
ngnizable! 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 1is,
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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is in no way prejudiced. As is well
kn_own, 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 Dbetween light and dark
amounts to 5 to 10 per cent at most.
Now, by connecting in an ohmic re-
sistance (say 100,000 ochms), 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 builf
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 (brilliancyv of the re-
produced image), which, without
doubt, many times surpasses that of
an ordinary glow-lamp televisor.

What’s This Thing—Svynchronization?
(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-
lvzing dises 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
dise begins to scan the picture, the
same thing must happen at the receiv-
ing dise, 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-
tng motor frame for “framing”’ picture.

How the Cathode Tube Seans in Television
By 11ANS 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 i1
this way, by letting the light strike
full force for 1/1000th of a second
and then causing it to disappear fo
exactly the same time, what is visibl
is not a flickering point but one lex
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 manner.
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 meon 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 tong, 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
vet 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 T 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 switehes. 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 frequeney 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 “broadecast” or “television”.
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THE OPERATION OF THE NEON TUBE
By PAUL R. NACHEMSON* '

impulse, which comprises the tele-

vision signal, into a replica of the
original light impulse, requires an illum-
inating device which 1s 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-
gists 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 elose 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 ancde,
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 te the electrodes, a soft velvety
glow is secn 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 elec.ric 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

THE re-conversion of the electrical

*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-
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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 are 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
radic 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 cn 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
i8 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 necn 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 "7T1A 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 'T1A plate circuit, at
least 345 volts is required at the power
supply output.

Inertia-Free Light Sourees
By FREDERICK WINCKEL
(Continued from page 2039)

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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For your own peace of mind, for the security of those
you love, get this low-cost protection while you CAN.

FREE! Mail this coupon TODAY for sample policy and

complete details,

Union Mutusl Life Company of lowa,

Send me above described Free sample policy and complecte
details—this is not to obligate me in any way.
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Ocecupation

Color Television
By DR. FRITZ NOACK
(Continued from page 179)

that at the transmitter, the observer
{7) will see in the window (6) an
image corresponding not only in its
form but in its color values to that

| which is scanned at the transmitter,

as in Fig. 1.

Because the photo-cell receives
only the same number of impressions
(one for each pietorial element) as
in monochromatic (single-color) tele-
vision, the same modulating fre-
quency will serve for the transmis-
sion of these pictures.

However, the system actually to be
used will employ, not the rotating
color disc of glass filters, but the
method of decomposing white light
into its constituent colors which is
afforded by a prism. Fig. 3.) Thus,

if red light is sent into the prism
(8), only a red ray will pass; if violet
light is transmitted, the violet ray
will be refracted to a different point,
in accordance with a well-known op-
tical effect. We may therefore ar-
range twelve photo-electric cells side
by side, as shown at (10); and each
will receive a different color of light
from the prism. Should a ray of
pure white light be projected through
the dise, each cell will receive one
of its constituents. By means of a
commutator (12) the impulses are
selected for amplification and modu-
lation. However, it is the purpose
of the inventor to proceed further,
and to accomplish the desired result
by the use of a single photo-electric
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TELEVISION NEWS

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 Ranze

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 thesz 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

( l--lhmm'irlund MO 23 midget condenser;

¢ 2—IHammarluml MLW 104 ¢ondensers,
ganged ;s

Aerovox 461-21 double 0. 1.mf. units:

C 4—Acrovax M005mf, mica comlensers No.
1450

«n

C S—Aerovox O1-mf, mica condensers No.
1450 ;

C 6—aAcrovox 1-mfd. double unit. Type Bl

(' T—ANerovox 1-mf. unit, fype o2

C S—Acrovox T-anf. uuit, type 02

" B—ANerovox B2 block—triple 1-mf. 3

C1o—Aerovox Type 200, £.mf. unit:

CT1—"Three Acrovox 4-mf. type 102 units;

T1. L1, L2 -Amertran 245 power hlock

1, 5—DP'rimary of an oid AV, transformer;

Lo 4—IHammariund LWI 120 indoctors

R 1—Eleetrmd 250-0hm flexible resistor

R 2—Aecrovox 200,000-0hin leak ¢

Aerovex 100,000-0hm leak ;

Aerovox 1-mew. leak:

It 5—Electrad type G mmm ohm potentio-
meter

R 6—Flectrad C- 75

It 7—Eleetrad C-150

=
U 23

registor,  7.500 ohms:

resistor. 15,000 ohms ©

R SX—Uleetrad - 20 resistor, 2,000 ohms;

R 9—Electrad (400 resistor, 40,000 ohms.
with extra elips to tap voltages. as
specified :

luO—EIectmd C-4 reslstor, 400 ohms.

BRETTON HALL
BROADWAY at 86th ST.
== NEW YORK ==

July-August, 1931
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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. Cuiting 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., i3 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
hecome 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. i8 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

FREE
COMPLETE PLANS FOR BUILDING

WITH

These complete plans are given free with one year’s suhscription to AVIATION
the magnzine that has aroused the interest and enthusiasm of all who
are interested in the practical phases of aviation.
technicians and experts in aviation in langu

-—-SEND NO MONEY._

B r;wu'rlou MECHANICS
370 Seventh Avenue

Teaded by Lieutenant E. Stleri as Filltor- New York Gi
in-Chief, Major W. L. Purcell as Technical (entlemen: v >
Editor, Thomas L. Bulter as Mumlel Fditor Rush the plans and specificatfons of the New Ideal
. " g > - - -
and Associate Edlwors, Prof. Felix W. Paw- z Primary tilder to me at onco. Also enter my sub-§ ¥
lowekl, M. & EE, M.8., Gugeenheim Pro- seription for one full year to AVIATION MBPCHANICS.
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{C. 0. D.'s cannot be sent to Canada or Foreion Coun-

Assoclato Professor in Aeronautical Engineer- tries. Price in Canada. $3.00: Foreign Countries, $3.50.
ing, University of Detroit We will pay the pestage if you send Us your monty un:.-_-l
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has been constructed
and flown and is a revelation for its won-

the. A ship that

derful performance in the air. Very easy

to construct on account of its economical
construction features.

also full size (5 f1.) rib layout plan: the
most complete and practical Glider plans
obtainable.

The only magazine written by
age that the ordinary layman can under-
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my meney to be re-

How to Build a Television Scanner
By BRUNO WIENECKE

(Continued from page 193)

go 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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SOUND WAVES
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Six Months’ Trial Subscription $1.00
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bscription to SOUND WAVES,
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. Years
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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,

July-August, 1931

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
apeed 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 seanning 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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REPLACE- A.C., our price..... DO00GORGE 88 EoB0500E00 w .
MENT PENTODE SCREEN GRID POWER AMPLIFIER Tdeal for use 1 Watt Resistors
TRANE [ el e S e S | R e Our Price 75¢ d
! n the tubes used an e method of coupling ul an 5
- HORMER ?‘mulm‘:‘d& 'rh:a i224 I(I:reen srid tuitln s uzl;u{ in :lho speaker. € 75C oz
or rsi stage am s reslstance capacity coupled to the .
Six tu_be panel !_'l)l' am- sets and carf;'l :ﬁ;ﬁiﬁ 227 Pentwde power output tnhe. This mnk'(:s an kleat og“;%;"ﬁn‘i“ﬂ:: Al Re51stance
plifying units. sets. teleslslon amplificr. . your heaker. values
o L5 $1.45 | vist 5000, 110 vults. 50-60 cvele. A.C. - $16.90 " -
== $5.40 Price OUE DFICE et e Our Price 75(:

TERMS
20% with erder, balance
C. 0. D., 2% discount

allowed for full remit-
tance with order only.

RADIO CORPORATION

]ED AL X Mcoun:]E

725-T-BROADWAY
NEW YORK CITY

wwWwW americanradiohistorvy com

Order From This Page

DEALERS!
SERVICEMEN!
AGENTS!

SET BUILDERS!

Order From This Page
Send for Our Newest Catalog



www.americanradiohistory.com

238 TELEVISION NEWS

LUGGAGE

BUY AT WHOLESALE PRICES

Save 409, 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

‘4 good quality cloth. Has neat shirred
w4 pockets in lid and body. Size 16 inches.
Strong leather handle: 2 locks: colors,
Brown or Black.

Special "Overnight” Case: Silk-lined, bweled
mirror in cover., Brass locks. leather handle,
covered with Dupont. F.0.B. 12x14 in. $2.95

Same case, Genuine Cowhide................ $4.95 Size 22 and 21 inches
(choice)

FOR GOLFERS, SPORTSMEN AND TRAVELERS
Made of Solid Hand-Boarded Cowhide

Roll Golt and Sports Bag, with Zipper. Exceptional value. Gen-

uine Hand-Boarded Cowhide in Russet and Brown,
Size: 18-inch, $§10.50 Size: 20-inch, $11.00
(F.0.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
:md froowe steel molding around the opening edges of
run

Interior of trunk has one tray with three compart-
ments. Color: Marcon Bedy, 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.0.B., New York

Mail Orders only—no C.0.D.’s—All Prices are F.0.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.

July-August, 1931

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.

Jenking 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,
broadeast 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 readilv 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.

Pleage mention TELEVISION NEWS achen writing to adrverliscrs
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'CROSLEY Electro Dynamic Speakers| (ROSLEY Type F

FIRST TIME SOLD AT THIS PRICE Dynacone Speaker

This Crosley
YOUR CHOICE 6 Speaker fs meeti
$6.50...

Model "“A”—7" Chassis housed in beautiful metal cabinet mand for an auto-
Equipped with output transformer, mobile radio re-

Model “B""—Same as Model A" Chassis only. Ll‘ “hich o
Model “C”—9” Chassis with 900 ohm tield and output trins- producer which cin
former. Can be used with any set employing be expected to
1-171A or 1-245 power tube.  Also can be used give a full meas-
ure of satixfaction.

in Majestic Model 71
Dynamic Tone!

Model “C”—4%” Chasxis with 725 ohm field and push-pull
output transformer,

Model “E”—t Volt Chassis for operation on storage battery | QUR PRlCE
or A" eliminator, 85 ohm field and push-

pull output transformer, Can be used with
sets uxing the new 232 tubes.  Can be con- .
Net

verted for AC. by use of a step-up trans-
former and 280 tube.

MUSIC MASTER Model MAXIM “Silent” Power Supplies Reduced

’ “PETITE”
110 Volt A.C. 50-60 Cycl=
THE SMALLEST
177 x 13" x 71"
THE LIGHTEST
i Net 181 lbs. Ship'g. Weight 23 lbs.
THE MIGHTIEST

in performance.

DRY “B” POWER DRY “A-B” POWER

DRY “A” POWER

Containg no liquids. A Regardless  of  price no Ultra modern desxign.
distinet radio bargain finer A" Power Elimin- Compact.  Simple to in-
that will be of interest iator can be procured. No stall. omly one switeh.
to the experienced radio need of hothering  with Comes  complete with a
buyer. (Complete with expensive ‘A" batteries. 250 tube ready to oper-
tube) For A.C. Current. Complete—for  A.C. cur- ate.
OUR 50 | rent OUR
rce $6-50 | oix g9 00 | Frice$16.50
I PRICE . E ‘
Net Net Net
SONORA List $5.00
ELECTRIC MOTORS WITH NATHANIEL BALDWIN
12" TURNTABLES RIVAL UNIT

This Nathaniel
Baldwin unit s
one of the finest
made by that comn-
pany. Can be used
for Phonograph,

That, briefly deseribes this NATIONAL-
LY and INTERNATIONALLY FAMOUS
Midget Recciver. Made by o well Known
manufacturer. FULLY GUARANTEED

to us and by us. =i 1
The chassis is it masterplece of can- "f_ o Automobile — a nl
pact radio engineering, xturdy, clean FULLY ASSEMBLED and Portable Radio
construction. TUsex three 224 screen grid, MOUNTED (:Ul'ﬁts. ) .
one 245 Power and one Rectifier tubes, Order your supply

on % Inech thick, warp-nroof, five-ply boards, slze toctay before it is

lLoftin-White amplifieation, Electrolytie

Condensers, Magnavox or .Jensen _D}'- 'Il'ﬁhe:e lslﬁnlr:r‘:lya:g I:lﬂ:::m!:;m '&aohll’zl;lhl“ﬁs of very too late.
namic  Speaker, and all housed in a rugged consiruction, operale on 110 vol A cur- OUR
beautiful  Walnut  Veneer (abinet of rent, and are eauipped with Speed Regulator and 4 PRICE N
graceful lines. . X hlmt lﬂ:";:il s:::(fi :itl'u:” The 12” turntable will take any C et
I;':almta’:::ac;;;%:f;tp“ce is $49.50 less ’I'l;m: sprlcl‘lal Hd]l‘l;lnlel}l) (‘(at no extr;lmsn‘mﬁ;
0 3 W te .C. 'nt.  Please sper —
OUR 4 .w:fll;:-‘r,\"])‘,‘({. r':\rr(;;lt l‘:nwanle«l.m;:lt:?m'lse :'\‘.(g. molors JENSEN “CONCERT” D. C.
PRIC $25 AR exceptional Vaie. ELECTRO DYNAMIC
PRICE
Optional: A set of good tubes supplied OUR c $9.75 SPEAKERS
évnth each Recenllfer art 313 25taddmolnal SPEC|AL PRICE Model D7D C 10” Diameter
onvince Yyourse 0O the remendous . .
value of this offer. Or}(]Ier samples ]nl R A D ] A R T 2500 ochm field 8 ohm voice coil
onee, examine and test them, your order = Thes its con-
for as many as you can handle will STEP-DOWN TRANS- " e S L s
follow quickly. FORMERS ]rml::g;l;ull tuinn':f-
INPUT 220-250 Volt 50.60 cycle A.C. o] % and are
GENERAL ELECTRIC OUTPUT 110-120 Volt, Rated at 150-160 ??:?lllteléf hum-l-
HIGH VOLTAGE FILTER Watt L el divectly 1o the
CONDENSER ties where 220 volt, set, no outside

wires.

Ax most  gtan-
dard manufac-
tured A, . sets
are engineered
for ND.C. speak-
ers of this ohmage, the pos%ibllltles for

ol replacement with this really good speaker
Appliance which are practically unlimited.

brackets. consuimes up  to T
. he wise merrhanl or repair-man will take advantage
,150 watts, Fneased of this real “‘huy". Never before offered at a cut
and easily mounted. price.  The quantity available at this Drice Is lmited.

OUR 95 g s 4x31 " Act qulekl
PRICE C VERY Shing wt: 6% ibs. List $27.50 $7 90
Net $3.75 OUR NET PRICE .

- 510-00 per dozen SPECIAL Orlginal factory Daeking of 2 in a carton.

All offers are F.O.B, New York, and sublect to prior sale, ’
Terms: A deposit of 209% is required with every order, '
Balance may be paid on delivery. Or, deduct 2% if full !

amount is sent with order.

GRENPARK CO., Dept. TN, 245 Greenwich Street, New York, N.Y.

60 cycle A.C. cur-
rent  Is  supplied.
These Transform-
ers adapt current
of that voltage to
any A.C. Radio or
other Electrical

3 MFD. — 800 VOLTS
Size: 5x2%x1 Inch.

¥ Encased in a styrdy
metil container with §
inch  flexible insulated
wire teads, Equipped
with  handy mounting

www americanradiohistorv com
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STOP SHOPPING

HERE’S a NEW plan, which saves you money. Stop shopping—  you the latest and lowest prices up to the time this ad is printed.
the lowest prices are right on this page. Yes, lower than in  We watch our competitors and do not allow anyone to undersell
our own catalog. Why? Because no house can get out a new cata- wus. We meet ANY price on NEW merchandise. Order direct from
log every month, but by adveniising in this magazine we can bring  this page and save money. 100% satisfaction on every transaction.

Dry Electrolytic Condensers Utah Dynamic A.C, Power
Mount in any positlon! Guaran- NEW READRITEA“:}])‘ZCI‘ Sneaker-—Model 33A

teed never to blow out! Remark- This three-meter analyzer has selectar switeh }\1"”;“0"1‘:1 :30 cy;'l:
ably compact and very Inexpensive, for checklng all Larts of tube circults by ST l.rl soﬁ ﬁl
permitting generous use of filter- contiecting Lo the set sockels. Selection for | SUEE S AT i
Ing systems, The greater the mfd testing voltazes of plate, grid, cathode and screen- | (1% ll‘;"?!"ou‘; lJ h
e zlly emy lcyed, the less A c' grid done «uiekly and accurately. I°late cufrent. 2 esc llu,||f lee ?
A D TES, o, Q- filament volts. line and power supply yolts are 1,
hum remalos, 500 volt peak rating, ATeaknrals. (Rl g i 9 In high, 9%

f 11 171A - 235 power L - Grld swing test for tubes used. Just | |n " wide, 734 In,
Ide.’l‘i & a‘ 5o lol h capaelt push one button for screen-grld and other bulton | e e  Speaker
:T:::}:rlrl:: q.:hor:“?:aﬁn‘m Fl M‘B tfor other tubcs. Makes testing of all type tubes | comes packed in
solt peak thereby assured).

sluple and thorough. 4% -volt grild battery Is | wnoaden erate.
furnislied. Rattery 1Is wsed for crld test and | Welzht 19 1bs, 1t

YOUR S0 06 ® ] continulty testlug of transforruers. chokes. eic. | I8 one of the
No.  mfd. Dlameter Length PRICE s T ' Capacity and resistance eharts fumished show- | M0St powecful as
1801 1 4 In 2% In, $0.27 Qe Inz u r lnsi ts I sl e hnsars well as lest re-
1802 2 1 in 2% in, .44 nz use of Inslruments for testiug cONGENSers. | peog,cerg g3y the market. $-inch cone.
1804 ] 115 in. 2% n. .83 also measuring reslstances up 100.000 ohms, List Price $50.00. 45
1808 8 1% | 1% in. 1.20 Eight scale readings of meters may be used sep- o 1506—YOUR SPECIAL PRICE E
1816 16 3 In 4% In. 2.10 arately wlith the jack terminals provided. Scale .
1824 2 3 4% in. 2.70 readings are 0-80-300-600 D.C. volts. 0-10-110
1832 2 3 44 In. 3.30 700 A.C. volts and 0-20-120 miltamperes. A.¢ aml D.*, Alament rhltages are accuralely - 'y
1854 54 3 In 1% lo. 4.73 measured on the one meter. Strong ease with leatherette coverlng, Attractive. Compact. NEwW ! NEwW !
Size 10%x3%x8 inches. Shlpplng welght 15 Ibs, List Price $25.00. 1470 .

— — No. J00—READRITE ANALYZER. YOUR PRICE... : Superheterodyne S-W Converter

T“ORI)ARSON 5 — % ——— Mt last a ghort-wave

converter  that  con-
verts any broadcast
set into a superhete-
rouyne short-wave re-
ceiver. Fmploys three ;

PRTH v B e
“945" Power Transformer Flewelling-Dayton SW Adapter Earl Power Transformers
5 This wonderful instru-
A Minlature Power Plant — Supplies All| i connects to any
Voitages — 80 Watts AC, radio set by put-
D Hing Intn tune sacket in
In addition 10 sup-~ nlace of the tube (which
plying a full 250 must be a 1¥pe "2{. or
solts to the plates ‘heater™ tule) the blug
:-“‘(;g (:,;'“lﬁ’n“:"i:: whieh is on the end of
Eri ) Ies 2-f1. ecalle: then put
15 tubes in push- tube into tube-socket of
pull. thls "’f'“'—;‘! adapter.  Remove aerial
formzr ma y from broadeast set and
used o light the conneet to antenna post S

filaments of seven onadapter. Specinl plug-

ar elgnt 2.5-volt in coil No. 1 covers a fs 80 ma,  fllgh-voliage secondary. ﬂlument
filament tubes; warelength Damd of 17 windlng for "27°s atl for "71A°s are renter-
and by connectlng 0 29 meters coil No. 2. 27.98 meters; coil [ tapped. &ize, 3% x 3 x 23 Inches. 16 long
in serles two of No. 7-81 meters. Piug-ln coil induct- | leads uml full wiring dlrectlons. Shipplng
the three 2.5-volt

Make nnney revamping g
the old hattery set. This
power transformer used
n Earl Mmlel 22 precelve
er suppltes <A [
amd " potentials for:
two ‘27°s  {or screen-
Erld *24'3), three '26°s,
twe TIA'E and one 'S0
rectitier: total current
output of high-voltaze
wimling at maximum
output (about. 200 rolts)

237 tuhes and covers
from 20 to 115 me
ters. No plug-in collsl /
Coil switeli is used to
ecover wll wavelenkths,
Single dial control. H
no body ¢apacity, no
squeals. Thiis conver
ter has built-in 1lla-
ment transformer to
heat the three 227°s.
All you need to obtain from your recelver ls
a hasltive I3 voltafe anywhere from 45 to
180 volts, Voltage ts hot critical: no moles-
tatlon of the recelver. So slmple a child

ances coma with the adapter. B¥%xi%xi” | welght 5 Ibs. List Price. $7.50. ! ) = s (R

I]";:ﬁ‘”;t“'iﬁsmﬂ:;é bigh, overall. Ship. welght 4 1bs No. 1410—Ear! Transformer (wilh $1 73 gm"""i':;":fﬂﬁﬁ lﬂlszs? Lisltu P’:'ic‘; 3'5?135

lig ¢ brackets). YOUR PRICE. -
to izt 5-volt fl- No, 1613 — Daylon Flewelling Short-Wave | °'f Brackets) c L a0 2 grator (e $15'93
aments too. Fivo N _— T 1 tubes). YOUR PRICE........
Secondarice: B108 V. 9 Amp.: S7—310 v Adapter. List Price. $15.00. 93 o. Mit—eEarl Transformer. the 1_98
Cent. T.: 'Sili 2, V.3 A\E)ﬁr'v Cent. T.: YOUR PRICE (without tube).... same but with mounting brackets.. i o

235 V., 106 A 85—214 V.. 3 Amp! High-Voltage Condenser Units
ot T Just the power transtarmer for build: Baldwin D.C. Dynamic Speaker | Columbla Phonograph l’lch Up We guarantes thess con.
"'Uu;lell 1.1 sc:.:e;.!;::me &ur c1ad H\s:r a,;wbc :: A Drand new adiitlon o Anexcentlunally tine | densers unconditisnally. They
the out‘n t of a micros h'm';l.mn' ho “r;h the famous Baliwin line phonogranh plck-up | are ideal for feneral re-
pitk-up'ufol‘l,m\in Illlcg B ':"‘\.n t" pr of sneakers. Never before I~ — unit complete with | placemient purposes and ean
sk 1 ami Iillr?l{un'n;:llllll ,nfstl.ﬁev'..—‘-' has a speaker of auch K’l‘“ tone arm. Made for | be  fnstalled in any new

TR BRI T :,’.‘."‘;n"m P small size otrered such & s Kolster by the fa- | power-pack. Al condensers are fumlshed with
ottom of transformer hus Ibelito pamel on fidelity of response. 9 in. mous  COLUMELA | S-ineh lengths of tinned *‘push-back™ wire.
whileh are n:or:;:;-.l all t.-Inl.m lEl o‘im;.erforms g_:""m'l::“\'\';": 10'00‘]'::::’;‘1‘;3 a:f“_h;::‘;}wkl';‘f;r 600 VOLTS 800 VOLTS

} 8 E
g s SRR A ol "For e scpors .G S wiilo Gy | GGt e © Four | Gat gtk Tvour
cmerrency reolacements In hundrads of makes Sxnp Th line or with fdeld eoll | pepord. Cushlon stop brevenis jarrlne of 4 - 3t
of radlo sets.  For 110-120 volts, 50-60 cycles. actlme as filter choke In | iek-up liead. llandsome bronze tinish. An 1702 .,T $0.25 1 1706 ] $0.40
Slze: 5 In. hlgh x 4 x 3% | Shipptng | rower supply _elreuit.  FurnBhied without | 50001 pick-up for liome. theatre or auditor- | 1703 .30 | 1707 2 .70
weight, 8 Tbs,  List Price, $15.00. "' 'F | coupling transformer. Shipping welght, 10| lym. Brand new merchundise.  Shipplox | 1704 : 2 1708 4 1.05
; b (16:00: Ibs.  List Price, $12.00. welght, 5 Ibs. Llst Price. $F9.75. 1705 -6

No. 1450—Thordarson Power Trans- $ 85 " f
No. 1513—Baldwin D.C. Dynamic l No. 2304—Columbia Phonograph $ 58
former, YOUR FRICE .. 9 Speaker. YOUR PRICE.......... 473 5 Up. YOUR PRICE...... 4-

Pacent “250”

itori mplifie
" Television Receiving Lamps v Power Auditorium Amplifier
mew oo oo || FRIEE! New Summer Edition -
have been dealgned to aveid high
shace charges. and at the same Thoe new Summer Editlon of our greatly en- Most Pow-
time confine the 11ght to the most larged RADIO RERVICE TREATIRE has erful Super
useful portion of the ecathole. —— just cuine off the press.  1f you ltked the Win-
Rriltiant lieht spots usually found = ter ssue. you wiit like thls one 2 hundred- Power Am-
on the cathode and caused by AN c"““ fold. It eontains some 75 new hook-ups. efr- plifiers ever
high frequency current sibratlons cujt dbugrams: aml sone 350 illustrations. made-
have been entirely eliminatedt by [ ) A ' POSITIVELY THEGREATEST BOOK EVER
a special proeeza which minlmizes . PUT OUT BY ANYONE, Among thie new
“sputtering’’ umier the influence matters listed are:
of the discharge. Rizid support [ J VACUUM TUBE TREATISE, with many il-
05 X"e e]“""'m"l 1s 'l’l?"ll"ﬂ' byn‘éh" Wse lDIf lustrations: full page Vacuum Tube Average
tturdy glass rads. § in. x n. with Characteristic Chart: llow te Take Care of CONTAINS
cathode 1 L. square.  Shipplng welght, 1% Ib. Q O Your Tulbes: How to Connect Phonograph A_Fz_ f;',‘,f_fﬁc%fg,f ROWER
No. 775—Televlsion Lamp. List 198 T BB e Tl This famous AMDlifier is provided with input
Price, $4.00. YOUR PRICE..... Sets: Connectlng Addlitional Loud Speakers; and output transformers for worklng from &
/ A all fully Hiustrated with diagrams. phonograph plek-up into a 2000-ochm trans-
""’ Other artitles: Modemlzin: Ol Radio Sets; mtsslon Hne or lute the eounling transformer
A.C. Short Wave Converter RAaDIO BARGAIN lHow to Convert Battery to Power Sets; Se- furnished with most dynamie  reproducers,
. CATALOG lection of Tuhes: I'uxh-Pull-Auplifiers: Re- The tubes required are one '26, one '50 and
The thrill of tunine in Raoeo D placing Awdle Transtormers; I’hona Attach ohe ‘81 rectitier. Wlhere maximum outbut s
short waves is yours, Fos Ramio §icrv s v Ravormcians -Ruoea Deart®3 | pignys; 1jow to Choose Iower Transforniers; not required a ‘10 may be substituted for
hecause you can con- RADIO Voltage Dividers: Wattage of 1'ower Trans- the ‘30 In the outbut. Automatic adjustment
nect this short-wave formers : Nelecting il Installing Replace- takes care of the discrebancy In roltages.
conveérter to ¥our TRADING Co, ment Parts in Radle Sets; Fliter Conden- The undistorted power output 1s 2.5 watts—
broadenst recelver. no 2% W ES TR ORDWAY: sers: Repalring Eliminators. enough for four small dynamic reproducers.
niatter what type re- N YORK C{TY WRITE TDODAY. Enclose 2 cents for post- This degree of power oUtput provides satis-
celver You have. Tunes EWR age. Treatise sent by return mail. factory <¢overage [(or audllorlums having a
from 10 to 200 me- volume of 25.000 eubic feet. The Input volt-
ters, nsing only tweo aKe necessary to brovlide maximum output s

IEE IR (eollse ot 3 3 P— 3 ¥ hut 025 velts.

:I’":‘(u . c"gl:e 6 MONTHS GUARANTEED NEONTRON TUBES Ideal for theatres seating approximataly 3,000
sumplled with ginfit. Comverter g bullt-tn Solt an 2 6 MONTHS FREE REPLACEMENT GUARANTER B e s gl Tioe]
filument transformer to heat tiiree 227°'s. Al BASIS, PROVIOING TURE LIGIHTS] All tubes are earefully = tals. ’flf‘d lor;ums(.l nun:enr i'“ t 1|' (e
you need ohtaln from your recelver 1s & meter-tested vefore shipment. and carefully packed. Do not "F'. G e i et i be
bosllive “R’’ voltage, anvthlng from 43 to confuse these IGH QUALITY tubes with any other '“low with lli con roi-or a “:Ilﬂ ul' it can X,
180 volts. Voliage not eritlcal. Na moles- priced’”” 1ubes—our low prices are possible because we do a used S 10 any (homgs (" the woldmeSoan

tation of the recelver, No tricky regenera- "OLLU M 4 regulated down to a whisner!
tion control, only a singie, smoath-opernting NOEUR RO ITeTs] NEW A PHONOGRAPH AMPLIFIER—PUBLIC

dial to manlpulate. No saueals. no grunt- ADDRESS AMPLIFIER SYSTEM, ETC.

: v Cholce Cholce i
ing. no body €apuclty. All parts for 3-tube les,‘ge c’"’"‘o of ‘-_?", 990 Cholc-- Cholce r(h? f:,f":“?- "wnbf :.?\ u‘f.e:?lﬂllnmge:?mk“
short-wa¥e cnnwericr, Including cahinet. with 3ns 1 ,”,_\ 199% 280 a0 235 Wiipping weight, 20 bs. Ocerall size, 16 %
filament fransformer, cemplete |nstructlons 1714 | 190UV 190 i 250 ..3] 217 9 e A $90.00" 3
and pictorial dlagram. Shipplng weight 8 ibs. a0 a0y 231 53 % x 6% high. ist Price, .00.

List Price $20.00 45 LIPS = S = No. 1925—Pacent Model 250 Power 20
IR i 7 i f ). Your Price ’
No. 1617—YOUR P RICE. less tubes 9 W] 63cea. | 69cea. 79¢ ea. 1.58 ea, 1.08 ea. | 1.50 ea, Amplifier {dess tubes

WE ARE A WHOLESALE HOUSE AND CAN- CJ e ORDER FROM T"!S P:\GE._ You wil_l find special
NOT ACCEPT ORDERS FOR LESS THAN $£3.00. Radio Tl‘adlng Co. g{;c?ltgnﬂmcati:;;gtc;:;mt;elng:l::e:tlnﬁ::ll':evnﬁ;tn;)::
1 ¥

If C. 0. D. shipment is desited, please remit 20.%
remittance, which must accompany all orders. i zsr weSt Broadway Should "you wish roods shipped by parcel post, be
If full cash accompanies order, deduct 2%, discount, sure to include sufficient extra remittance for same.
Send money order-—certified cheek—U. S. stamps. New York1 N. Y. Any excess will be refunded.
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