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SLAROSTAT

\

Practical
Televison

Given a good signal and neon lamp,
satisfactory television comes down
to the correct scanning disc driven
at proper speed and in  perfect
step.

The speed contro] CLAROSTAT
has been designed to serve both
functions. Provides stepless speed
control for universal or condenser
type m Yor up to Ygth horsepower.
Pus's-button serves for momentary
acc Jeration, in getting into perfect
step.  Sturdy, ventilated metal cas-
ing wunh mounting feet, 80-watt
rating. Convenient. Easily operat-
ed. ldeal for experimental televi-
sion—but also excellent for many
other applications.

Neon Lamp Control

The Standard CLAR
OSTAT is indispen
sable for applying a
critical voltage on the
neon lamp for the de
sired contrast between
light and shade. A
satisfactory image,
with sufficient detail,
depends on proper di
rect-cutrent voltage
for normal glow. yet
low enough to permit
of ample contrast with
increased brilliancy due to signal mod

ulation,
WRITE for descriptive litera
ture on  Television
Clarostat and other Clarostals for every
radio purpose. Better still, send 25
cents tn stamps or coin for “The Gate
Way to Better Radio”-—83 diagrams and
over 20,000 words of practical data

CLAROSTAT MFG. CO.

Member R.M.A.
Specialists in Variuble Resistors

285-7 NORTH SIXTH STREET
BROOKLYN, N. Y.

Now-

TELEVISION

~and the accepted
motor for it!

Television requires a motor which will not
spark; sparking distorts the received picture.

The Baldor Variable Speed Motor has
no brushes, commutator or automatic
switch, or any device that can spark.

Television requires a motor with little fric-
tion, so as to be able to follow the moving
picture accurately.

The Baldor Motor is ball bearing,
which means minimum friction, and is
easy to keep accurate.

Variable Speed Models

Type X1V, 15 H.P, 110 volt, 60 cycle, single
phase, 1800 R.1’. M., recommended for receiving
sets using 24-inch disc.

'pe N2V, 14 H.P., 110 volt, 60 cycle, single
phase, 1200 R.P.M
Type M2V, 15 H. P, 110 volt, 60 cycle, single
phase, 1800 K.P.M

Television requires a very quiet recelver, so
as not to transmit noises to the receiving set.
The Baldor Motor is quiet and humless.
The Baldor motor is also made in synchronise

speed models.

The svnchronise speed motor is being used
by the leading television engineers and ex
perimenters for both the transmitting and re-
ceiving ot television images.

Synchronise Speed Models
Type XIS, % H.P, 60 cycle, 900 R.P’.M
Synchronise speed
Type X28, 15 H.P, 60 cycle, 1200 R.P.M.
Synchronise speed
Type X285, 3 H.P., 60 cycle, 1800 R.P.M.
Synchronise speed.
Type X2§, % H.P., 60 cycle, 3600 R.P.M.
Synchronise speed

Television experimenters are invited to write us. Our engineers will be glad to help you
on your motor troubles. Write for Bulletins Nos. 11 and 11A.

Interstate Electric Co.

4339 Duncan Ave., St. Louis, Mo.

BALDOR

A BETTER MOTOR

Factory Representative: H Marshall Scolnick, 151 Norfolk St., New York City, N. Y.

UP-TO-THE-MINUTE

TELEVISION KITS

AND PARTS

Hit of the Radio Shows: Enthusiastic letters
from user Fans! Finest and most complete
apparatus obtainable.

I. C. A. Kits can be assembled in Fifteen
Minutes. They operate with any short-wave

receiver or any radio set with short-wave
adapter, or T. R, F. set for Station WRNY.

5 Models with List Prices from

Also built up complete dealer’s display models

WE ALSO SUPPLY INDIVIDUAL PARTS
SUCH AS:

Scanning Discs in 24, 36, and 48 holes or
universal (combination of three sizes in one)
Television Motors, Speed Controls, Television
LLamps, Photoelectric Cells, Chuck to hold
Disc to motor shaft, Special Television Power
Amplifiers, Lens magnifying Glasses, etc., etc.

Write for Catalog

Let us put you on our mailing list for tele
vision data.

Attractive Proposition for Distributors and

Dealers, Write:

ON TELEVISION

| conducted in co
operation with

Coe Radio Institute

™~
’ . | EXPERIMENTS l

TELEVISION
INSUL(N(, SG_RP"AMCRM

INSULINE CORP. OF AMERICA

Manufacturers of Radio and Television Kits, Parts and Accessories
78-80 Cortlandt St., New York City, N. Y.
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Thru the Editor’s
Spectacles

1L man who says "It can’t be
done,” is confronted by the
man who says, “llere it is!”

A writer claiming to be an au
thority on all things pertaining to
Radio, editorially stated in 1927
that Television was something far
in the future. He indicated that
a decade or more would probably
be required to advance the recep-
tion of Television to the stage
where it would be practical in the
home.

In the intervening months from
several sources have come devel
opments in Television, which must
confound that writer.

Both the Baird lLaboratories
in London and the Bell Laborator
ies in New York in July an
nounced the transmission of men
in action taken in daylight.

Baird followed with the trans
misston of action in natural colers.

The Carter Laboratories broad
cast Television through an ap
paratus constructed by the young
engineers. Sanabria and Hayes,
and the stunt of receiving 1 an
airplane 2,000 feet in the air and
10 miles from the sending station
was successfully accomplished!

At the New York Radio
World’s Fair a constant stream
of people visited the Carter ex-
hibit, passed by the platform from
which vision was broadcast, and
also saw the result in the receiv
ing apparatus at a distance from
the sending station.

On September 11 WGY Sche
nectady, N. Y., by television and
radio. broadcast a play: “The
Queen's Mlessenger.” synchroniz-
ing the action with the voice. This
apparatus, constructed under the
direction of Dr. E. I\ W. Alex-
anderson was exhibited with voice

(Continued on page 38)
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PoLK'S’"REFERENCE Boox
and Mailing List Catalog

Gives counts and prices on over 8.000
diticrent lines of business. No matter
wiat your business, in this book you
will find the number of your prospec-
tive customers listed

Valuable information Is also glven as to
how you can use the malls to secure
orders and inquiries for your products
or services.

Write for Your FREE Copy
R. L. POLK & CO., Detroit, Mich.
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To Encsurage the Development of Television Join the

TELEVISION SOCIETY, Inc.

OBJECTS

n the transmission and reception g T 1
+ lively interest and sympathy therein: receive all the henefits which the Society affords for

To encourage experimen®s
of vision by evincing
To sprcad the

electrical impulses
To afford a

edge and experience
Members

The undersigned desires to be enrolled as a member of The Television Society of America. Herewith find re-
mittance covering the annual dues, which include

cation of the Soe-ty

Axxvarn Pues

In U S L.R5.00
Canada ....... . 550
Foreign L 600
life .. ..100.00

knowledge of the means anc
which such transmission is made possibie, and by any and all
legitimate means furthering tke progress of visnalization by

center where all
Seience of Television may meet and interchange their knowl-

Any reputable person who is in sympathy with
the objects of this Society may hecome a member when duly
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! — you must be eertain of the quality of

the parts you use in your reeeiver, if you

would be certain of your results. That’s easy—use Polymet
Fixed Condensers and Resistances.

Polymetis known throughout the radio industry as manu-
facturers of thoroughly dependable parts, indicated by the
choice of Polymet Products by 2/3 of the RCA Licensed Set
Manufacturers. Now, in this experimental stage of Television.
it is reassuring to the builder to be certain of the perfect
functioning of standard Poly met Products.

If your dealer does not carry Polymet write us direct. We
will see that you are promptly served.

Send for the Polymet catalogue
Visit our bouth— No. 9 EE— at the Radio World’s Fair
POLYMET MANUFACTURING CORP.
595 Broadway New York City
= = : = —

417 Fifth Avenue, New York City
DO IT NOW'!

nominated and accepted, upon the payment of the annual dues;
and as long as such members remain 1n good standing, they shall
i 1 1 ¢ the study
of the Science of Television, including the special literature
which the Society may, from time to time, produce for members,
including the Official Monthly Journal of the Society.

Certificate of Membership. ~ There shall be 1ssued to each
Member a membership identification card, designating the class
of the membership,

DUES
The Annual Dues shall be Five ($5.00) Dollars, payable in
advance; which shall include an annual subscription to the offi-
cial monthly publication of the Society.
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Now You Cuan
BE A LOOKER-IN

If you have not already ex perienced the thrill of tuning

1o pi('tzuw, get it the so/(/m‘i//g iron, the screwdriver, the

hook-up wwirve and build this Television Receiver,

NE cannot yet press a button
and cause to appear on the
screen of his television re-

cetver a view ot a ball game. a
yacht race, or a political campaign.
All these things are bound to come
in time, but they are not here yet.
Television as we have it now is
something for the amateur, rather
than the layman who is interested
solely in the image received and not
in the fun of experimenting with a
new science.

The most certain method of
hastening the problems of televi-
sion 1s to have as many experi-
menters as possible working on
the problem. Turn television
loose among the amateurs or those
who love scientific experimentation
and watch the important develop-
ments take place, just as in radio
broadcasting.

by JAMES MILLEN, E.E.

As the receipt of a bit of badly
distorted phonograph music from
a well-worn record was considered
quite an event. only seven or eight
vears ago, equally thrilling now to
the constructor of a home televi-
sion receiver is the reception of a
recognizable prohle of one of the
technicians of a television broad-
cast station in Boston, Schenectady
or Chicago, the silhouette of =
small girl skipping rope and bounc
ing a_ball in Washington, or 2
page from some m.xg.ume held up
before the ‘“‘eve’ of a station in
California. While there are sev-
eral different television systems be-
ing employed at present, they all
have many points in common, and
an outht designed to receive images
from one source. may readily be
altered to work from other trans-
mitting stations,

“a

Distant Reception Possible

The receiver described in this
article was designed for receiving
the half-tone broadcasts from sta-
tion WILLEX of Boston and the
stlhouette “movies™ from XK
the Jenkins [aboratories, in Wash-
ington, 1. C. Outhts made to
these specihcations have given very
satisfactory results. Station 3XK
is over 500 miles from Boston vet
its thrice weekly program was con-
sistently received throughout
August, even during local thunder
showers and other handicaps. The
same outht, except for the substi
tution of a 24 aperture, 12 inch
diameter disk for the larger 48
aperture disk. was S'lCCCbbhl]lV used
at lnng Beach. Cal., last July to
receive the television broadcasts
of station WGY, Schenectady.

These instances show that while
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Imp. No. 10—Short-wave Antenna
Impedance

R. F. C. No. 1—90 M.H. R.F. Choke

R. F. C. No. 2—500 M.H. R.F. Choke

L1-L2-L3 Short wave plug-in coils

L4+—AF. Grid Impedance

Cl— .5 mfd.
C2— .5 mfd.
(3— .001 mfd.

Fig. 1.

there are few television stations
on the air in the country at pres-
ent, the lack of great numbers
need prove no serious handicap
to the determined experimenter.
There is hardly a location in
which, if there is no local trans-
mitter, the signals for a distant
television transmitter cannot be
received with suflicient intensity to
give satisfactory experimental
results.

IFor sake of discussion a dotted
outline has been used to divide
the schematic diagram of the com-
plete receiver into its components
in Iigure 1 They are: Short
Receiver: Audio Frequency Ampli-
fier: Kino lamp and Scanning
device.  While any good radio
frequency receiver capable of be-
ing tuned to the wave length of
the transmitting station may be
used, it has been found that a
receiver employing a stage of un-
tuned RF using the 222 high am-
plication tube is general prefer-

able.
Standard Set Used

The receiver illustrated is one
we have been using and is a stand-
ard kit set. All of the parts are
available in the open market.

It comprises several rather
unique features. One is the single
tuning control.  Another is the
foundation unit design which per-

o O
/80 -105

SO fINPLNIER

200 -9

C4— .00025 mfd.
C5— .000125 mfd.
C6—1.0 mfd.
C7— .5 mfd.
C8— .5 mfd.
C9— .5 nfd.
R1—15 ohms
R2—6 megohms
R3—2 ohms

Television

SHoRT |
CHROUTING
IWITCH

80
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R4+—0 to 500,000 ohms
R5—50,000 ohms

R6—500,000 chms

R7—300,000 ohms

R8—500,000 ohms

R9—25,000 ohms
R10—0-10,000 ohms

R11—5 to 10 ohms—40 watts
R12—0 to 100 ohms—75 watts

Fundamental Schematic Circuit described in this article.
The National short-aazve kit awas used in this circuit.

mits an efhcient layout of parts
with but few connections to be
made by the assembler. As a
result oty the 222 tube in the first
stage the sensitivity of the receiver
in general is materially better than
that of the plain regenerative de-
tector type of set formerly much
in use.

Circuit Non-Radiating

Furthermore, the use of the 222
tube ahead of the essential regen-
erative detector prevents radiation
—a problem which would soon be-
come quite serious if all short
wave receivers were of the radiat-
ing variety.

Another important advantage
secured by the use of the 222 tube
in this receiver is the elimination
of tuning “holes,” or dead spots
commonly encountered with plain
regenerator receivers. Heretofore
rather carefully placed shielding
bae heen considered essential to a
receiver using the 222 tube, but the
use of the untuned antenna circuit
has been found to make shielding
unnecessary. Elimination of
shielding not only reduces cost and
simplifies construction work but
also makes it a simple matter to
change coils when going from one
wave band to another.

In constructing any type re-
ceiver, especially for short waves,

and more particularly one for tele
vision where a motor and scanning
disc are located in the same room,
considerable attention must be
given to rigidity of construction.
This applies to the coils and their
mountings, as well as the wiring
and other parts of the set. The
radio frequency choke coil used in
the detector plate lead is of the
multisection slot wound variety
having very low distributed ca-
pacity over a wide band of fre-
quencies. The other RF Choke,
or grid circuit impedance is one
especially designed for the pur-
pose and has an inductance of ap-
proximately 2 millihenries.

Audio System Important

The perfection of the picture re-
ceived depends upon how good a
signal is transmitted in the first
place and upon how well it is re-
produced at the receiving end.
Here the amplifier used following
the detector plays the important
part. If the signal to be received
contains frequencies of from 18 to
20,000 cycles, then it is important
that the audio amplifier be able
to amplify all frequencies within
these limits. The diagram of the
audio amplifier in Figure 1 is one
that has a much higher frequency
range than the average, giving pic-
ture reproduction with ample de-
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tail for recognizability of persons.
This amplitier is essentially re
sistance coupled.  The first tube
is a 240 or 340, high-mu tube. The
second 1s a 112, and the third
171. The values of the coupling
resistors, grid leaks and coupling
condensers are marked on the dia
gram. The grid leak is replaced
in the case of the 171 by an audio
frequency choke in series with a
radio frequency choke. In the
output circuit two 3-henry choke
coils are connected In serics.
Spring suspended sockets should
preferably be used in building the
amplitier to reduce the possibilities
of microphonic tube noises when
motor and disc are located close
by. An important point to keep
in mind is the neccessity for em
ploving high-grade resistors in the
grid and plate circuits.

O ‘ Sani¢
limitations in a television receiver
that 1t does in a broadcast re-
ceiver. Any noise is bothersome
if you must listen to it, but in a
picture it is represented by black
spots and streaks that appear in
a continually shifting position un
less it is a periodic noise. Poor
coupling resistors and vibration
are the two most common sources

A temporary housing set-up of a scanning disk, driving motor, neon tube

The short aawr re-
ceiver used for picking
up the television
signals.

—

Q'lr;»

of noise in the receiving amplifier.
If in an early stage of an ampli
her a plate coupling resistor is
defective it will introduce noise
that is ampliied. A pair of car
phones connected to the output
terminal will reveal this noise.
Some noise is to be expected in a
high gain amplitier but one can
easily judge the amount of noise

and

requlating apparatus.

permissible by tapping the tubes
and comparing the microphonic
noise with the ampliher noise.

In three stages of amplihcation,
as a rule, the ampliier noise will
not be appreciable. Unless there
is a poor or defective resistor in
one of the plate circuits the ampli
fier will be quiet. Vibration from
the receiving disk or its motor,
transmitted to the ampliher or
detector tube, will introduce pe
riodic noise which will cause a black
streak across the field of the pic
ture. Other periodic interference
such as sixty cycle hum may get
into the signal and cause streaks
across the picture. These will not
remain stationary but will move
upward or downward across the
field of the picture.

Neonw Lamp in Qutput

The Output Circuit is so ar
ranged that the neon or Kino
L.amp is always illuminated. When
a signal 1s received the brilliancy
of illumination merely varies in
accordance with the signal. The
construction of the tube is quite
simple. There are two flat metal
plates placed parallel and very
close together. The plates are one
and one-half inches square, and
present an area of two and a
quarter square inches. Fither
plate can be used as the anode.
The plates are in a space contain
ing neon gas, hence the name, neon
tube.



When the current through the
tube is changed, due to a change
in impressed voltage, the amount
of light emitted is changed. This
fact i1s made use of to reproduce
the picture. A resistance must be
connected in series with the tube
because, like all gas conductors, it
has a negative resistance coefh-
cient.

A good picture background will
be obtained if the current through
the neon tube is limited to 10 or
20 milliamperes. More current will
cause the lamp to glow brighter
and brighter, but there is no ad-
vantage in this so far as the pic-
ture is concerned and it only
serves to shorten the life of the
lamp.  Accordingly, care should
be taken to adjust the current to
the minimum satisfactory value.
A Clarostat has been found just
right for such use and may be
conveniently mounted on the tront
of the frame supporting the scan-
ning apparatus,

For illuminating the kino lamp
either a standard high grade “B”
eliminator, using a filament type
rectifier tube such as the UX28o,
or heavy duty “B” batteries may
be used. If the back plate glows
instead of the front one when the
lamp is turned on the difficulty
may be corrected by reversing the
leads to the power supply.

Accurate Disk Is Necessary

Several different concerns are
manufacturing scanning disks suit-
able for use with signals now on
the air. The better grade disks
are well made mechanically, so as
to run true and require little
power. The holes in the disks
must be punched to the necessary
degree of accuracy if the received
image is to be free from black
lines and streaks. A feature of
the National disk is radially
shaped holes, rather than round.
By making the holes this shape the
“lines” across the image are much
less obvious than the use of a
disk with round openings.

Successful results have been ob-
tained with a number of difterent
types of small motors for driving
the scanning disk, but the one being
used at present is the Baldor 4
horsepower, YIV wvariable speed
condenser type, for operation on
110 volts (single phase) 60 cycles

AC. This is a ball-bearing motor
that operates very smoothly and
quietly. The swish of the disk
through the air, constituting the
major portion of the noise, is quite
insignificant. Special rubber vibra-
tion absorbers are supplied with
the motor for mounting purposes.
The diagram, Fig. 1, shows the
method for speed control. For
the variable resistor “‘R12,” a 73-
watt, 4 to 100 ohm wire wound
resistor with sliding contact is
used. The other resistor may be
a 10 ohm 10 watt resistance.
This is labeled “R11” in the dia-
gram and is shunted by the push
button speed control leads.

Push Button Controls Speed

The resistance “R12” is so ad-
justed that with the push button
released the motor runs at slightly
below proper synchronous speed.
When the push button is de-
pressed the disk tends to speed up.

Do not mount the television re-
ceiver in the same cabinet with
the disk. Vibrating of the motor
will introduce a synchronous noise
that will result in a series of hori-
zontal lines being drawn across
the picture. Keep the receiver
and amplifier on a support sepa-
rate from that for the disk.

The following convention has
been adopted by the Raytheon
Company in regard to neon tube
mountings. The tube is fitted with
a standard UX base. The plates
inside the tube are placed in a
plane at right angles to the axis
of the “Pin” of the base. If the
pin, therefore, is pointed toward
the disk when inserted in the
socket, the plates inside the tube
will be parallel to the disk. Mount
the tube at the proper height to
cover the inch and a half square
scanned by the revolving disk.
The tube plates are connected to
the “plate” and “filament” prongs
of the base.

Phones Used to Tune in Signal

The first step in the reception of
a television is the locating of the
signal on the receiver dials. This

is best done with the aid of head- -

phones or a loud speaker con-
nected in place of the neon lamp.
However. do not fail to have a
fixed condenser of about one mi-
crofarad capacity in series with

Television

the phones when connecting it in
place of the neon lamp or across
the neon lamp terminals.

Television signals have a very
distinctive sound but unfortunately
the short waves contain signals
which may easily be mistaken for
television. For instance, the high
speed code and picture transmis-
sion of such stations as WIZ and
WQO are much like a television
signal because of a flutter, or what
may be called a group frequency.
A good wave meter will be of
great help in tuning television
signals. It will prevent mistaking
an automatic code station for the
picture station.

The television experimenter may
be puzzled to find his received
picture either turned upside down
or else reversed, as looking
through a photographic negative
the wrong way. Both of these
faults can be corrected quite easily.

Image May Be Inverted

When an image is upside down
and the correction of this fault is
obvious. The subject before the
transmitter at WLEX is scanned
from top to bottom during one
revolution of the disk. Accord-
ingly, if you rotate your receiving
disk so that the plate of the neon
lamp is scanned from bottom to
top the picture will be inverted.
To reverse the manner in which
the neon lamp plate is scanned
vertically, it is necessary to reverse
the direction of rotation of the
disk or remove the disk from the
shaft of the driving motor and
turn it around. The latter opera-
tion may involve the removal of
the hub and remounting on the
opposite side of the disk.

The received image may be re-
versed horizontally. For example,
one of the objects often placed be-
fore the transmitter is a micro-
phone stand with the microphone
and the station letters mounted
on it. If you receive this object
erect, but reversed, so that the
letters are backwards your disk is
so rotated that the holes pass the
neon plate in the wrong direction.

The correction of this fault is
not so obvious. It is plain that
whether you scan the plate from
top to bottom or from bottom to
top makes the diflerence between

(Continued on page 27.)
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The complete tele-
vision receiver used
for the WRNY
demonstration. The
operator is adjust-
ing the disk to
“hold” the image
after the signal is
tuned in.

an You Solve These
1elevision Problems:

Amateurs have succeeded in solving many perplexing radio problems.
The problems of Television are none the less fascinating and many of
them will be conquered by novices whose imaginative faculties often

perform feats that balk slide rules.

by EDGAR H. FELIX, I. R. E.

HE experimenter is attracted
to new fields of scientific en-

deavor by their unsolved
problems. )
Television, the most alluring

field of experiment now in the fo-
cus of public attention, is a com-
paratively old science. The meth-
ods of today have been known for
more than a generation. Scan-
ning discs, neon tubes and syn-
chronous motors are older than
tone broadcasting. The technical
stabilization of broadcasting and
its recognized importance as a
medium of entertainment and edu-
cation have forced us to realize
the potential value of television
and to attack its problems anew.

The improved technical facilities
of modern laboratories and the
feverish energy recently concen-
trated upon visual broadcasting
promise to bring the rapid solu-
tion of its many problems. By
taking advantage of normal prog-
ress in synchronous motor design
and by using the improved systems
of amplification, of radio tele-
phone transmission and reception,
and the latest neon tubes now
available, television, though fol-
lowing entirely conventional and
timeworn principles, is ready to
step from the laboratory of the
scientist to that of the home ex-
perimenter. That step, experi-

ence has proved, is but little short
of general public acceptance.
The first objective of the ex-
perimenter in television is to re-
produce a moving image by radio.
The attraction of animation gives
television an advantage over the

" reception of fixed visual images

(namely, still photographs) al-
though, from the standpoint of
service value, still picture reception
is in a far more advanced stage
than television. With a simple,
three tube device, attached to a
standard broadcast receiver, and
a recording unit, a four by five
picture, consisting of 110,000 im-
age points, can be received. Trans-
mission of such pictures can he



undertaken—on the broadcasting
band without the remotest risk of
infringing outside the ten kilocycle
channel upon which broadcast al-

locations are based. No great
skill is required for still picture
reception.

Observing these channel limita
tions, the most detailed moving or
television image, which may be
sent at the rate of sixteen repro-
ductions a second, is a 24-line pic-
ture with a maximum of 576 im
age points. The superiority of
three-minute still picture reception
detail is therefore some two hun
dred times that of television
while its area is twentvfold.

The experimenter, however.
does not select his teld of activity
for the advanced status in which
he finds it, but for its unsolved
problems and the reward which
awaits their solution. A genius
will solve the problem of bridging
the gap betwen the attained de-
tail and quality of the three-min
ute still picture and the speed re-
quirement of television, calling for
repetition of the complete image
each sixteenth of a second.

Fruitful Field for Study

It is the unsolved problems of
television that make it a fruitful

Scanning s still another perplexing
problem of television.
15 a scanning mechanism that does not
need mechanical power and that does
not destroy the picture value acith

What is needed

lines.

held of experiment. By a study
of the known, we will ultimately
conquer the unknown. The 24
line picture is interesting scientih-
cally but, to the layman, it is de-
cidedly lacking in entertainment or
educational value. A close-up of
a face is clearly recognizable in a
good 24-line television transmis.
stion, but if the subject moves away
from the television transmitter so
that his whole body is reproduced
at full length, the face is then re-
duced to three or four sweeps of
the scanning disc and hence is no
longer recognizable. The general
public will not support a television
which gives them only a full front
view of faces and depends upon a
wink or the turning of a head for
its maximum thrill. It wants to
sece the full-sized figure in action

“and with sufhcient detail so that

the action is clearly recognizable
and appreciated. But the experi-
menter, appreciating the scientific
value of the crude television of
today, will work with scanning
discs. neon tubes and corona dis
charges in the hope of improving
the quality and detail of reproduc
tion attainable.

The standard of picture recep-
tion, sufficient to make the activi
tics of two persons. such as two
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wrestlers, fencers or boxers, suffi-
ciently clear to be entertaining, is
perhaps two hundred lines. L'his
will give the face of a person in
full hgure as much detail as we
now secure from a close-up of a
24-line picture of the face alone.
No. disinterested prospective pur-
chaser, approached with a view to
being sold ‘a television device for
its entertainment value, will con-
tradict the statement that any less
than the amount of detail attain
able in two hundred lines is sufh-
cient to warrant a substantial in
vestment. The experimenter must
bridge the gap between 24- and
200-line television broadcasting.

To jump from 24 to 200 lines
appears to be a simple problem,
but it is the great problem of tele
vision.  T'wenty-four lines, prop
erly transmitted, can be accommo
dated on the broadcast band in a
ten kilocycle channel. ‘I'wo hun
dred line pictures require 320,000
cyele modulation and  (assuming
the conventional double side band
modulation) at least 750,000
cycles of ether space. an amount
equivalent to three-quarters of the
entire broadcast band. would be
required to transmit 200-line tele
vision images. The value of these
channels is so much greater than
the most exalted valuation placed
on television that there is not the
slightest likelihood of the estab
lishment of such a service. Like
wise, on short waves, congestion
makes impossible such a lavish use
of our ether resources to accom
modate such a service. We must
hnd a way of reducing the ether
space required by television.

Band Iaries as Lines Squared

‘The ether space required for
television transmission increases as
the square of the number of lines
rather than as the number of lines.
The use of single side band trans
mission is not the answer to the
problem because the saving in
ether space effected is only a maxi
mum of 50 per cent and because
the reception of a single side band
signal is so difficult and costly that
this feature would be a detriment
to the growth of television.

It is easv to calculate the fre
quency band required by a transmit



November, 1928

ter under the present methods
which we are using. It is the pro-
duct of the number of lines multi-
plied by half the number of lines,
times the number of pictures per

second.  Stating this as a formula:
li
f i x X p
2

where "f" is the modulation n
cyclcs‘ “1i ' the number of lines and
“p” thc numbcr of times per sec
ond that the image is repeated.
The latter tigure s usually pre.
sumed to be sixteen per second.
following motion picture practice.
although, ultimately, if television
continues to be transmitted by the
method which we now use, prob
ably twenty pictures per second will
be used rather than sixteen.

The transmission of ten pic
tures per second is really not tele
vision because the subject is dis
cernible only when at rest.  With

motion picture reproduction the”
entire screen is illuminated for
half the time. while with televi

sion transmission, illumination of
any given point continues only for
a very minute fraction of the time
it takes to reproduce the complete
image. .\t the rate of sixteen
pictures per second, any one par
ticular spot at the reproducing
point of a 24-line picture is illu-
minated for something less than
one-cighth-thousandth of a second.
Because of the brief period of il-
lumination, high grade television
will require more images per sec
ond than motion picture transmis:
sion so long as we retain the pres
ent method of illuminating one
area at a time in succession.

[t is casy enough to demonstrate
a 200-line picture in the laboratory
and. no doubt, some atiuent com
pany will do it one of these days

and proclaim itself the leader and
the “inventor™ of television. The
200-line picture svstem, made

along the conventional lines, is as
useless as a giant automobile truck,
two hundred feet wide. There are
no streets upon which it mav oper
ate. Tt is a laboratory curiosity
and not a useful device until we
learn how to transmit such a pic
ture without requiring the exces
sive ether space now necessary for
it A\ number of obvious solutions

occur at once to the student who
has but a surface knowledge of the
problem, but these obvious solu-
tions come so far from meeting
the problem that they cannot be
considered seriously.

Synchronization Is Problem

The second, great, unsolved
problem is practical synchroniza-
tion. There is a great reward
awaiting the inventor who solves
synchronization in a practical way.
Reliance upon the synchronization
of power lines is an obvious solu-
tion of the problem for synchron-
izing the speed of the transmitter
with that of the reproducer. How
ever, not all arcas within the range
of a broadcasting station arc
served by the same power system.
In New York, for instance, there
are seven independent sixtyv-cycle
svstems within hfty miles. as well
as two important direct current
districts.  Alternating current
power is far from universal and
television limited to homes
equipped with sixty-cvcle A, C. ex-
cludes important farm areas and
direct current districts.

Non-interconnected .\. C. lines
differ quite considerably in fre
quency. Irequency variations oc-
cur from day to day and hour to
hour on the best regulated power
systems.  Dr. J. H. Dellinger.
former Chief of the Radio lLabo
ratory of the Bureau of Standards,
recently stated. before the Insti
tute of Radio Fngineers, that his

II

measurements of the power sys-
tem at Washington, D. C., showed
frequency variations ranging be-
tween plus and minus o.1§ per
cent. A\ discrepancy of that mag-
nitude in the frequency at the re-
ceiver and transmitter of a tele-
vision system is certain to make
the reproduced image wholly un-
recognizable.

Reliance upon direct current mo-
tors regulated by hne vernier rheo-
stats may satisfy the experimenter
but it will never appeal to the
consumer.

The accuracy of regulation re-
quired to hold an image for a mat-
ter of a second is so much greater
than the skill and balance required
to walk a tight rope that only
those possessed of an excessive
bump of curiosity and unlimited
patience will long be lured to a
television reproducer depending
upon that method for svnchroniza-
tion.  You would consider your
self skilful if vou could manipu
late a rheostat so that it would
maintain a motor, at one point, in
synchrony with another, at a dis-
tant point, to the accuracy of one
per cent. lven assuming that you
are a super-skilful regulator and
so manipulate your vernier rheo
stat that you are even more accu-
rate than within one per cent and
actually maintain 1t within one
hundredth of one per cent, the
deviation would still be sufficient

(Continued on page 12)

One of the outstanding problems of the television art is that of proejecting the received

image aithout the use of powerful sources of illumination.

The maximum entertainment

value of television aill be derived only when more than one person at a time awill be able

to view

the transmitted scene.
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to give you only one accurately
framed image each one and one-
third of a second, namely, one out
of twenty reproductions.

The ultimate answer to tele-
vision synchronization is a reliable
means of operating a synchronous
motor from a power source, the
frequency of which is locally de-
termined at the receiver, with an
accuracy of at least one part in
one hundred thousand. He who
solves the problem of
maintaining broadcast-
ing stations within car-
rier range of each
other, that safely, con-
tinuously and reliably
operate upon the same
channel, will also, by
the same means and at
the same time, solve the
problem of television
synchronization.

Television Like Wire-
less in 1908

Formidable as these
problems may seem to
the informed experi-
menter, they will also
be solved within a very
short time. Some of
those close to the prob-
lems of television, who
understand the magni-
tude of the unsolved problems,
frequently predict that hve to
twenty-five years may elapse be-
fore they are solved. The status
of television today is but little
different from that in which we
found radio telephony two dec-
ades ago. The first demonstra-
tions of radio telephony were
made before the year 1900. The
method of modulation employed
was to put a microphone in series
with the ground lead of a con-
tinuous wave arc transmitter.
This method was used experimen-
tally for two decades. All kinds
of microphones were devised to
increase the current carrying ca-
pacity to a point sufhicient that
radio telephone transmissions of
reasonable power could be con-

ducted.

As early as 1904 Professor
Reginald Fessenden transmitted
radio telephony from Brant Rock,
Mass., to Wilmington, Del., but

Baird, the English experimenter.

radio broadcasting and long-dis-
tance radio telephony did not come
until an entirely new conception of
modulation was evolved. Dr. E.
F. W. Alexanderson pointed to
the vacuum tube as a means of
modulating continuous waves and
successfully evolved a system of
modulation which made possible
the first experiments in reliable
high-power radio telephony. R.
A. Heising evolved the first prac-

Aerial

Y @-'a° Transmitter

One of the early scanning systems dewvised by

superseded by later types.

tical method of high-power modu-
lation which promptly brought us
radio broadcasting. Instead of
trying to change the resistance of
the aerial by a microphone, we
now vary the plate potential of
the oscillator system according to
the speech currents to be trans-
mitted.

Neww Wonders 11711 Come

An invention as simple and basic
will enable us to tremendously in-
crease the number of images which
we send simultaneously as a tele-
vision transmission. When the in-
vention i1s made, it will be so sim-
ple that we will all wonder why
it did not occur to us before.
Many of the elements of that sys-
tem are already here and in daily
use. We have sensitive photo-
electric cells, which enable us to
scan a subject for several feet.
We have a new photoelectric cell
which actually generates electric

This has been
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current in proportion to the light
reflected on it, the Wein cell. We
have the Nipkow disc and have
all manner of trick discs, depar-
tures from the conventional spiral
construction. We have simple and
reliable vacuum tube amplifiers.
We know how to receive the im-
ages, amplify them and convert
them into light. We have the
neon tube, which responds to all
light frequency variations with no

apparent lag.  And.
more recently, we have
Cooley’s corona dis-

charge, which, instead
of giving us a red
glow, now gives us
brilliant, ultr a-violet
light with less amplifi-
cation, less power, than
we required to secure
the neon tube glow.

He who devotes him-
self intelligently to the
crude television of to-
day, the 24-line picture
which will soon be ra-
diated from coast to
coast, can do so with
the assurance that there
are two great, un-
solved problems which
may bring him a mag-
nificent reward, that of
combining images so
~ that not such an enor-
mous frequency space is required
to transmit an image of adequate
detail and entertainment value,
and, second, the evolution of a
system of synchronization which
will be independent of power sys-
tems, sixty-cycle supply and skill-
ful manipulation. These prob-
lems, instead of acting as a deter-
rent to the experimenter, should
be definitely and clearly realized
as the goal of his work. The
sooner these inventions are made.
the sooner television will spread
into the home and become a new
and lasting boon to our present-
day civilization.

EXCHANGE IDEAS

on Television through

TELEVISION
America’s First Television Journal
Write of your experiments and results to’

Editor-in-Chief, Telcvision Publishing Co.,
417 Fifth Ave.,, New York
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How # make s SIMPLE
"T'ELEVISION SET

Specially described and tested for TevLevision by our Technical Staff

MATEURS must have read
the numerous accounts of
the demonstrations given to

television during the past two years,
but although much has been pub-
lished on this work nothing what-
soever appears to have been done
to give practical assistance to the
amateur in carrying out research
work in his own home. This at
first seems surprising, as the very
large part played by the amateur
in the development of wireless is
well known and appreciated.
Television, however, is a much
more complex subject than radio,
and requires a knowledge of sci-
ence which is not usually within
the grasp of the man in the street.
The subject, however, has been
greatly developed within the past

two years, and in the South Ken-
sington Museum, London, open to
the view of the public, is a quite

simple apparatus with which “tele-
vision”” of shadows was first
achieved.

There would seem to be no out-
standing reason why the ordinary
amateur should not build for him-
self a similar device and enjoy the
unparalleled pleasure of explor-
ing for himself this new branch
of science. There is always some-
thing infinitely fascinating in ex-
ploring a completely novel field,
and we purpose to give in this
article constructional details which
will enable the amateur to build
for himself a simple machine
which will show the transmission
of outlines in a crude form.

In subsequent issues we shall
publish further devices and im-
provements, and also assist in any
way we can amateur constructors
in solving and elucidating the
problems which they are bound to
meet.

The mechanical part of the ap-
paratus consists essentially of a
simple disc perforated by two
spiral sets of holes. We have
purposely reduced the device to
its simplest posstble form, and in
this first machine the same disc
will be used both for transmitting
and receiving, so that there will
be no synchronizing problems to
deal with. Synchronizing devices
will be dealt with in a subsequent
1ssue.

We will begin by giving the de-
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tails of this disc. Cardboard may
be used and forms a fairly satis-
factory medium, and one very
easy to handle. It may be ob-
tained from any stationer’s, and

in sheets of 22 inches by 30 inches.

A heavier grade of tin may, of
course, be used, but it is not so
eastly handled.

In marking off the circles the
p r o per instrument
to use is a large
protractor, but this
may not be avail-
able, in which case a
strip of cardboard
11 inches long by 2
inches wide may be
employed. This is
used in a similar
way to a
drafts-
m a n's

.
YN E—
v

| Oivide into

bt —
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Fig. 1

should, preferably, have one side
covered in black. There is con-
siderable latitude in the thickness
of the card, but it must be suffi-
ciently substantial to give rigidity.
The first step is to cut from this
card a circle 20 inches in diameter,
then mark off eleven circles, the
first with a radius of ¢ inches,
the second with a radius of
8 10/12 inches, and so on until
the final one with a radius of
7 4/12 inches. The circumference
must then be divided up

into twenty equal seg-
ments and radii drawn.

'IOeqya//n'.
t ra m-
: mels.

With the point of
a pair of dividers
pierce the card-
board at one end
and place on the tin
as shown in the
sketch, Fig. 1.

Using the point
of the dividers as a
pivot, mark off the
radii along the card, and at the
end of each radius pierce a hole
with another pair of dividers.
Then using the cardboard as a link
swing a circle round on the tin-
plate, this being repeated for each
radius.

2§ Dia. Meccaro
Charn Wheel.

/%.dia.

Where the radii intersect
these circles the squares
are cut, as shown in dia-
gram, Fig. 1.

In place of cardboard
thin sheet metal, such as
tin-plate, may be used. A
very suitable tin-plate is
thematerialknown as
Taggart. This is almost
as thin as paper, being, in
fact, the same material
out of which biscuit tins
and similar light tinware

Television

Where thick tin is used it may
be more convenient to drill the
holes in place of cutting them with
a chisel or knife. Round holes
must then, of course, be used. A
round hole does not give such
good results as a square hole, but
if it is desired to get the best
results the circular hole can be
fieled square with a rat-tail file.

If you are using cardboard
there is a tendency to warp which
makes the use of tin or other
metal preferable. In place of tin
an aluminum plate gives a more
satisfactory disc, and can be rec-
ommended in preference, although,
of course, in cutting it entails a
greater amount of mechanical skill
and labor.

The marking off of the disc is
done as follows: First of all, using
either a sufhiciently large protrac-
tor, a pair of dividers or, if you
have not any of these, a piece of
cardboard as previously described,
mark off a circle with a 10-inch
radius, then with the same centre
mark off a second circle with a
radius of 9 inches, then a third
circle as shown in the drawing,
and so on until you come to the
tenth circle with a radius of 7%
inches. Now divide the circum-
ference of your disc into twenty
parts. To do this you will re-
quire a large pair of dividers.
First of all draw two diamesters
at right angles to each other, thus
dividing the disc into four equal
parts, then divide each of these
four equal parts into five equal
sections, using your dividers to do
this, or. of course, you may divide

are made. It is very easily
handled, and can readily

be cut with an ordinary

pair of scissors. It is sold
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the disc by using a protractor and
drawing radii at angles of 360 de-
grees divided by 20, that is 13
degrees.

You will now have your disc
divided into twenty segments, and
at the point where the radit cut
the concentric circles square holes
should be cut, as shown in the
sketch, Kig. 1; or. of course, as
previously stated, round holes
may be used. The centre of the
disc must be bored with a hole
to hix on the spindle of the driving
motor.

Any simple little 4-volt motor
may be used. A Meccano pullev
was used for fixing. Three bolts
(3/16 inch diameter) were used
to fix the disc to the pulley, as
shown in the sketch, Fig. 9.

The motor carrying its disc is
then fixed to a pedestal, the di-
mensions of which are given in
Fig. 2. "This pedestal is simply a
wooden box, Vs-inch wood being
used, and is attached to a base-
board made of the same material.

We have now a revolving disc
suitably mounted. and this consti-
tutes the hrst and most essential
part of our “televisor.”

The next step is to construct our
light interrupter disc. The light
mterrupter disc is 10 inches in
diameter, and has fifty holes ar-
ranged round its circumference,
the holes and spaces between be-
ing equal. Two alternative con-
structions of this disc are shown
in Figs. 3 and 4. To make the
disc the most suitable material is

thin tin, but alum-
inum may be used,
and makes a more
rigid job, although it
is not perhaps so
easy to handle. This
second disc is htted
to the shaft of a little
electric motor of the
same type as that
used for the explor-
ing disc and the
whole is mounted
upon another pedes-
tal, as shown in
sketches, Figs. 2 and
3. We come now to
what may be consid-
ered the heart of the
whole apparatus,
that 1s the selenium
cell. and this is a
snag which has de-
stroved the hopes of many ama-
teurs who started along the road
towards television.

In the first issue of this journal
an account appears upon ‘“‘How to
Make a Selenium Cell.”  But
some readers may not wish to go
to this trouble. and while it is
highly advisable for those who
are taking up the study of televi-

[
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sion to construct their own cells,
it may be preferable to buy at least
one commercial cell to enable re-
sults to be achieved without de-
lay.  Experimenters may then
commence to construct their own
cells, having by them the standard
article with which to compare re-
sults.  The amateur should not
grudge the price of a good cell,

as apart from the apparatus being
described at present, these cells
will be of the greatest use in fu
ture experiments, the same ap-
plying to the little motors, reflec-
tors and lamps which he will also
be called upon to purchase.

The sclenium cell. of whatever
type he decides upon. is fixed be-
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hind the disc and in line
with the perforations

and slots, as shown in
sketches, Figs. 2 and 5.
The next item then is the
lamp. A projection type
lamp, such as a Mazda
400 watt, is suitable, or

an ordinary 100-watt

lamp may be used. Be-
hind the lamp is the re-
flector. This is a Man-
gin mirror 6 inches in
diameter, and can be purchased
from any optical supply house.
The object of the mirror is to con-
centrate the light of the lamp upon
the cell. In operation the light
from the lamp is focused upon the
holes in the disc, so that an image
of the lamp filament falls upon the
cell.

Selenium Cell.

70 Amplifier

H.7. 60 WOIIs.
Fig. 6

Now for the first test of the
apparatus. The first thing to do
is to find if the cell is functioning
properly, and this requires a three-
tube audio-frequency amplifier.
Any good three-tube amplifier will
serve the purpose.

There are on the market a num-
ber of three-tube amplifiers which
can be purchased very cheaply,
and these are quite suitable. The
circuit of the cell is shown in Fig.
6 and the motor circuits in Fig. 7

The arrangement of the cell
fixing is shown in Fig. 8. The
voltage required for the cell va-
ries from 20 to 100 volts, depend-
ing upon the type used. It is saf-
est to start with a voltage of not
more than 20, as there is a danger
of burning out the cells if too high
a voltage is used. The makers
will give you what they consider
a safe maximum voltage, and this
should not be exceeded.

Having connected the cell as

raliliy-e—
Rheoslo/
%
‘ ) 3 4 it Mobor.
4 Wolf Mok,
1
e
Fig. 7

shown in the diagram (Fig. 6),
start up the motor driving the
radially perforated disc; see that
the light from the lamp is coming
through one or other of the per-
forations of the spirally-perfo-
rated disc and is falling on the
cell. If now a pair of headphones
is connected to the output of the
amplifier a clear note should be
heard, this note being caused by
the interrupted light falling upon
the cell. When a hand is inter-
posed between the light and che
cell the note should stop.

If you find that this is the case
then we can proceed to the next
step. If you cannot get a clear
note from the amplifier then there
is a fault either in the cell or in
the amplifier itself. If the cell
is a purchased one there is not

Television

much likelihood of it being faulty,
and it would be as well to make
sure that the amplifier is in order.

Once having got the sound we
have to amplify it sufficiently to
give a fairly brilliant light in a
neon tube. An ordinary neon
tube may be used. These can be
purchased from any radio supply
dealer. They have in the base a
little coil of resistance wire, and
it is advisable to remove this or
to purchase a tube from which the
resistance has been omitted.

It is, however, not essential that
the resistance should be removed,
the only difference being that the
results are somewhat brighter with
no resistance.

An ordinary transformer coup-
ling may be used, but difficulty
will probably be experienced in
preventing “howling.” The easi-
est way to overcome this tendency
is by spacing the tubes widely
apart. The final tube, which
should be of the transmitting type,
must be kept well away from the
input of the first tube, a distance
of 4 or 5 feet being advisable, or
shielding may be resorted to. The
potential on the final tube must ke
high; the higher the potential, of
course, the brighter the Neon

(Continued on page 36)

Side Elevation of Apparatus, Showing Arrangement of Spirally Perforated Disc
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Proro-rrecrric Crrrs

THE SHARP

by
Bernard Evelyn

NE of the main factors in
O the success of the Sanabria

television transmitting set is
the improved type of photo-electric
cell used. These cells were built
by Lloyd Preston Garner of II-
linois University. To appreciate
the nature of this improvement it
is necessary to have a general idea
of photo-electric phenomena and
the stage of a development reached
up to the introduction of the Gar-
ner cell.

The term photo-electricity is
employed to designate any electri-
cal eftect due to the influence of
light.  As a result of many experi-
ments in photo-electricity modern
physicists have built up the theory
that light is an electro-magnetic
disturbance and that a change in
electrification is caused by the ad-
dition or subtraction of negative
clectrons.

Early History Cited

Before Professor Hertz per-
formed his now classic experiments
it was known that certain “semi

metals” such as selenium, thalium,
strontium and barium, when under
the influence of light, decreased in
resistance to the passage of an

electric current. In 1873 while
conducting some experiments in
which selenium was used as a re-
sistance Willoughby Smith was an
noyed by the peculiar instability
of this metallic form of resistance.
He investigated the phenomenon
and discovered that selenium had
the property of varying its electri-
cal conductivity with the intensity
of the light to which it was ex-
posed. Light-sensitive cells made
of these rare substances have been
used in the past in telephoto ex-
periments but had to be abandoned
because of their inertia and their
inconvenient property of “lag” or
fatigue. Moreover, they arc only
at their maximum sensitivity when
kept at very low temperatures,

In 1887 Hertz noted that the
electric discharge of a spark gap
took place more easily when light
fell upon it than when it was in
darkness. The light given by an-

ELECTRIC eyes now sori
beans,count automobiles

and measure sunburn as
well as perform the miracle
of television. These “eyes”
never make an oversight and
no flash, no matter how in-
finitesimal in its duration,
can succeed in eluding them.
The absorbing experiments
that led up to the develop-
ment of this marvelous device
are here outlined for the

benefit of the student.

other spark gap discharged simul-
taneously was sufficient, but other
sources of light were tried and it
was found that the greater the
actinic power of the source of light
the greater the spark produced.
He investigated this by inserting
in the primaries of two induction
coils a common interrupter (Fig.
1). One coil produced the spark
SA and the other, a smaller coil,
the spark SP. SA was about 1em.
long and SP about rmm. long.
With this arrangement Hertz was
able to increase or decrease the
distance between his two spark
gaps.  Whenever he diminished
the' distance the intensity of action
increased.

Then he proceeded to introduce
between his two spark gaps a plate
of metal or glass. The spark SP
ceased. When the plate was re-
moved the spark immediately re-
apbpeared.  This result was puz
zling to Hertz and seemed to in
dicate that the action was not due
to light as he had at first surmised.
On the other hand neither could
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he attribute it to some form of
electrical - action - at-a-distance be-
cause of a cessation of action with
a metal plate as screen.

Having arrived at this point
Hertz proceeded in a way which
is a beautiful example of the in
ductive scientific method. He tried
interposing a sheet of rock-crystal
between his spark gaps. Spark SP

charges of electricity readily lost
that charge when they were ex
posed to ultra-violet light. If,
however, the bodies had a positive
charge then they were not dis-
charged by the light rays. When
Hatllwachs made this discovery he
was seeking for other phenomena
due to the effect of the ultra-violet
rays which would lead toward an

i

1
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once more reappeared. He then
had the certain knowledge that he
was dealing with a phenomenon of
light, particularly of the ultra
violet rays of the light spectrum,
rays which are stopped by ordinary
sheet glass but which can pass
through rock-crystal or quartz.
The spark SA he called the active
agent, the spark SP> the passive.

Iixperiments with slit screens
and reflectors showed that the ef-
fect of the active spark was propa
gated in straight lines in accord
ance with the laws of light. Then
the action of various other illumi-
nants was investigated. Sunlight,
the flames of wood, gas, benzine,
magnesium, limelight and so on
were used. Hertz found that the
electric arc was the most effective
source of light and tested its ac-
tion as regards rectilinear propa-
gation, reflection and absorption.
In every case the results justified
his hypotheses.

Birth of Electron Theory

The next important step in
photo-electric development was the
discovery in 1888 by Hallwachs
that bodies carrying negative

/urf.'nanror(

explanation of Hertz's discoveries.
He connected a polished zinc plate
to an electroscope. The plate was
charged and then illuminated by
an arc light.  \When the charge
was positive nothing happened:
but when the charge was negative
the gold leaves of the clectroscope
collapsed. By using tarnished
plates instead of polished it was
shown that the phenomenon was
due to the action of light on the
surface of the charged body.

I'rom this was built up the hy
pothesis that electrical particles
traveled away from the negatively
charged plate and followed the
lines of force of the electric field.
T'his theory was to have a great
bearing on the electron theory and
ted other experimenters to devise
methods for studying the electrical
discharge of bodies.

Early Photo-Electric Cell

One of these experimenters,
Stoletow, placed a metal net a few
centimeters away from the pol-
ished metal plate which was con-
nected to the negative pole of a
Volta cell. The net or grid was
connected to the positive pole and

Television

a galvanometer was inserted to
measure the current (Fig. 2).
then a light shining on the plate
caused a deflection of the sensitive
galvanometer needle.  Irom this
it was concluded that the light
liberating the negative charge gave
the plate a positive potential. A
cuthcient rise in this potential
would overcome the difference of
potential and a current of negative
electricity would fHow from the
metal, the more electro-positive
the metal used the greater the
fow. LKisler and Geitel in 1889
showed that sodium, potassium,
and rubidium, all electro-positive
metals, manifested photo-electric
eftects when exposed to light.

Vacuum and Gas Filled Cells

As a result of this preliminary
work a host of scientists made a
study of photo-electric phenomena
and carried out experiments in
vacuum and in low pressure gases
instead of as formerly in ordinary
air.  They found that negative
electrons were liberated from illu-
minated polished plates in these
mediums and a number of experi-
ments and calculations determined
approximately the velocity of this
emission and the number of elec
trons emitted. Then the effect of
the nature of the medium used was
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studied. The use of high vacuum
found many partisans but it was
also shown that when certain gases
were used with certain metals the
photo-electric effect was increased.
This was due, not as at first sur
mised to chemical action, but to
the production of ions in the gas
by adhesion and collision. Con
densation of gas on the surface of
the plate did not affect the emis.
sion of electrons or form a sur
face film which would impair their
active emission. Tests made with
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potassium showed that the photo-
electric current was substantially
the same whether the metal was
distilled seven times or only once.
If condensed gases had been af-
fecting the plate the repeated heat-
ing would have liberated this con
densation and increased the cur-
rent.

Modern Cell Described
Photo-electric cells of the type

Currenr w
MicRoRMPERES

out and replaced with a gas. In
the Garner cell argon gas at low
pressure is used. Potassium hy-
dride forms the plate deposit but
it appears to be more crystalline
than in any cell made hitherto.

Sensitivity and Law of Proportion
Since 1913 a good deal of in-
vestigation has been made as to

the relation of magnitude of the
photo-electric current to the inten-

Ligur o foor.- Cavonss

built by Mr. Garner for the Sana
bria television system are ex-
tremely complicated to make.
After the sphere has been blown
the various connections on it have
to be raised and the cathode posi-
tioned. ‘The glass used is Pyrex
and requires a terrific heat to be
come malleable. The cell is sealed
and is exhausted for over 24 hours
bv means of a mercury vacuum
pump. After that the solid po
tassium, which is introduced in one
of the cell's connecting tubes be
fore it is emptied of all air, is
melted with a blow lamp so that
it forms an even deposit all over
the inside surface with specially
thick deposits at the base of each
clectrode, IFurther heating on
only one side clears the window of
the cell through which the light is
to shine (Iig. ). While this is
done every part of the cell which
is to remain coated is immersed in
water. T'he cell is then flled with
hydrogen gas and an electric cur-
rent i1s passed through. This
forms a hydride of the alkali
metal, this having been found to
be more sensitive, more electro-
nositive. than the pure metal.
After the new sensitive surface is
formed the hvdrogen gas is drawn

NG

so adjusted that a glow was visible
in the photo electric cell then the
current produced was not propor
tional to the light intensity. The
current was cnormously increased
over the value attained without
the glow. This characteristic was
not desirable in photo-clectric cells
used up to the advent of television.
IFor astronomical measurements,
unless an exact proportion existed
astronomers would have to deal
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sity of light used on the cell. Gen
crally speaking the result of these
investigations have led to the con
clusion that the current produced
is proportional to the light. that
is to say that every unit light
change gives the same current

Winvoow
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change.  Deviations from strict
proportionality were not consid
cred desirable and were put down

» faulty construction. The pro-
portmn law is illustrated diagram-
matically in figure 4 where the in-
crease in light produces a strictly
proportional current increase.
Kunz of Chicago in 1919 found.
however, that when the potential,
pressure, and light intensity were

with logarithmic functions of the
light intensity value.

Faults Changed to Assets

Until Mr. Garner became inter
ested in television, none of the ex-
perimenters in this new science
thought of applying the undesir
able characteristics of a certain
type of cell into advantages. Mr.
Garner first of all returned to the
spherical type of cell with illumi
nated central electrode, a type
which had been shown to give a
marked departure from the pro
portionality law. Ile then de
veloped what he calls the “light-
level svstem.”  This can best be
understood by reference to figure
5. which represents diagrammati
cally the relation between the
photo-electric current in microam-
peres and the light intensity in foot
candle-power for the Garner cell.

Up to a certain point the cell
obeys the proportional law. In
figure 5, an increase of “x” foot-
candles leads to an increase of “y"
microamperes in the same relatlon
as the cell shown in hgure 4—but
onlv up to the light constant. After
a certain intensity is reached each
small increase in light intensity

(Continued on page 41)
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Television

Jc:nkins [nvents

ADIOMOVIES is not vision-
ary, or even a very dithcult
thing to do. Speech and

music are carried by radio, and
sight can just as easily be so car-
ried. Radio is not a.noise, it is
a carrier, comparable to copper
wires extending in every conceiv-
able direction from the broadcast
station,

To get music by radio, a micro-
phone converts sound into elec-
trical modulation, which carried by
radio to a distant place, is there
changed back into sound and we
hear the music.

To get pictures by radio the
photo-electric cell converts light
into electrical currents, and at a
distance these currents are changed
back into light values and we see
the distant scene, for light is the
“thing’ pictures are made of. As
with all other attainments, the en-
gineer progressed slowly as he
studied the fundamentals of his
new mechanism, so still pictures
were undertaken first.

But Two Receiving Schemes

There would seem to be but
two practical schemes to receive
pictures electrically; one is on a
flat surface, like a photographic
negative, for example, and the
other on a cylindrical surface, like
a sheet of paper wrapped around
a rotating drum. Because a pic-
ture by the cylinder method is
easiest to do, and is entirely ade-
quate for “stills,” this method has
been employed by all workers at
some time or another.

However, whatever type of
machine is used, the only method
employed to the present time con-
sists in a linear analysis of the
picture, scene, or object, and the
instantaneous synthesis of each line
on a distantly located receiving
surface. At the transmitter the
lights and darks of each successive
line are changed into electrical

The complete Jenkins Radiovision Receiver:

nipulated to keep the image in the center of the lens on the side.

turns the rays so the image can be wviewed in a perpendicular position.
Swvitches for controlling the receiver are at the front,

current of corresponding strengths,
which, carried to distant receivers,
is there changed back into like
light intensities and assembled on
a suitable surface, for example a
sheet of paper, a photo film, or a
flat picture screen.

I"eather Maps Broadcast

In the weather map transmitter,
which structure is typical of all
cylinder transmitters, the weather
map is wrapped around a glass
cylinder. Inside the cylinder is a
source of light, and outside oppo-
site the lamp a light-sensitive cell
is mounted. As the cylinder ro-
tates a screw moves the lamp and
light-cell along together. The re-
sult is that every part of the
weather map passes between the
lamp and the cell. The transpar-
ent lines of the weather map let
the light through and an electric
impulse sent out from the cell is
amplified and broadcast.

The receiving machine consists

The framing lever is ma-
The mirror

of a similar cylinder or drum ro-
tated by a motor. An ink pen is
carried along the surface of the
cylinder by a screw as the cylinder
rotates and marks the base map
wrapped around the cylinder. The
incoming radio signals make the
pen touch the paper, applying ink
at places corresponding to the lines
on the map at the transmitting sta-
tion. A duplicate map is thus
built up on the map receiver.

Prismatic Plates Used

In the prismatic ring machine,
a typical plate method, the trans-
mitter consists of a projection lan-
tern, in front of the lens of which
“prismatic plates’” rotate. The
rotation of these prisms causes the
picture to sweep across a light-
sensitive cell in successive journeys,
each slightly displaced with respect
to the last, until the whole of the
picture has crossed the cell. The
cell changes the picture character-
istics into electrical characteristics.
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he Scanning Drum

Mechanism of the Radiovisor showing the driving motor, the seven-inch scanning motor,
the quartz rods avhich look like spokes in the drum, and the neon lamp in place in the
standard achich holds it inside the drum hub.

These are put on a radio carrier
wave and broadcast.

At the receiving station dupli-
cate prismatic plates in a radio
camera changes these varying elec-
trical values back into light values
which are recorded on a photo-
graphic plate to make up a nega-
tive. \When developed prints of
the negative can be made which
are like the picture at the distant
station. To the present time the
fundamentals in all systems are the
same—only the mechanisms differ.

Radio-vision Seen Directly

Radiomovies or radio - vision,
like the words radiogram and ra-
diophone, refer to radio service.
We say telegram, telephone, and
television when referring to wire
service. In radiovision the time of
completion of each elementary pic-
ture is one-fifteenth of a second,
so recording means is not neces-
sary. The picture in action can be
looked at directly as it comes in.

As vou may already know, the
general scheme is to analyze the
object or scene by a rotating scan-
ning disc at the transmitter which
permits light reflected from the
subject to fall on a light-sensitive

cell.  Just as in still pictures these
light values are changed into like
current values, which at the re-
ceiver permits light from a given
source to be seen, directly or by
reflection from a screen. It is a
very old scheme, patented in 1884.
A disc has tiny holes arranged in
a spiral. If the holes are an inch
apart in the spiral, then the ends
of the spiral have an inch offset;
and the picture is an inch square,
made up of fifty lines, let us say.

Light Limited by Disc

The handicap of this method is
that the light intensity, as in a
pin-hole camera, ts limited to the
light which can pass through this
minute aperture, which in this case
is only 1/2500th part of the whole
light. To overcome the blinding
light on the person whose image
is transmitted, it was proposed by
Rineoux that an arc lamp of high-
intensity be focused on these mi-
nute apertures, after passing which
the spot of light is swept across
the subject by the rapid rotation
of the scanning disc, thus avoiding
the discomfort of the old method.

At my laboratory we think that
limiting the light by passing it

One of television’s pioneers
tells how and why he in-
vented the scanning drum to
replace the cumbersome disc.
Jenkins conducts light to the
periphery of a drum through
tiny rods of quartz. This
simple device gives better de-
lineation and a brighter pic-
ture.

through these apertures is not the
best plan; the resultant available
light is too weak. To get greate:
use of the light we made the open
ings in the scanning disc 1.5 inches
in diameter and put lenses over
the openings. The required con-
centration 1s secured by focusing
the light-source, as a tiny flying
spot of light on the receiving
screen, to build up the moving pic-
ture. The other drawback to the
disc method is the bulkiness of
the mechanism. A scanning disc
three feet in diameter makes but
a 2-inch picture which can be
viewed by no more than one or
two persons simultaneously. Be-
cause of physical limitations in the
apparatus the picture cannot be
made much larger than the pres-
ent 2-inch picture.

Months ago we abandoned the
disc and invented the unique drum
method now used in the Radio-
visor. A 7-inch diameter drum
serves eight or ten persons with
motion picture entertainment bv
radio. The picture appears about
6 x 6 inches square. In its essen-
tial working parts the receiver con-
sists of a 7-inch aluminum drum.
mounted on the shaft of a small
motor. A multiple glow-spot lamp
is mounted in the hollow hub of

(Continued on page 28)
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TaE PO ER Beh

ELEVISION receivers and
Ttrunsmittcrs in their present

popular form require the use
of some convenient form of power,
such as an clectric motor, to oper-
ate the rotating element known as
a scanning scanning
disc rotor as either transmitter or
receiver of television impulses, is
the “window™ placed between the
light source and the observer, as
in the television receiver, or the
light-sensitive cell and the subject
to be televised, as in the television
transmitter. In either case what
the scanning disc accomplishes once
everv revolution, for every section
of the televisor receiver screen or
subject being transmitted. is the
opening and closing of the light
path to the light-sensitive or light-
emitting cell.

When the transmitter and re
ceiver discs are exactly in synchro-
nism and in step the result is per
fectly ‘‘framed” television recep
tion. The operator at the tele
vision receiver, in other words,
sces the reconstructed image lo-
cated within the frame of the ob-
serving scction or opening of the
receiver cabinet. If the scanning
disc at the receiver falls out of
step with the transmitting disc the
result will be a drift of the image
towards one side or the other of
the frame. Unless brought back
into frame by an immediate ad-
justment of speed of disc through
manipulation of the motor speed
control the entire image will drift
out of frame, be replaced by an-
other image going faster than the
first, and so on until the images fly

Television

ind the

across the field of the frame and
the observer beholds what appears
to be a display of rotating pyro
technics.

[t is of the utmost importance.
therefore, to hold the scanning de
vice to a speed at once synchro
nous and in step with its counter
part at the transmitting station.
Synchronism can be approximated.
perhaps closely enough for the
amateur and experimenter. by the
use of a motor controlled by an
adjustable resistance, which must
be continually manipulated by the
observer. This control is likened
to the steering of an automobile
by the driver. Constant attention
is required. In the case of the
alternating current motor attached
to the same electric lines which
operate the motor which drives the
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Television Motors

A new accessory is added to radio

the synchronous
molors.

broadcaster, build

These motors
tune with those used at the picture
the picture up

and universal
purring in
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from a meaningless series of flashes.
This article tells you what kind of a
motor to buy and how to control its
speed so that it will remain “in
step” with the motor at the trans
mitter.

Scanning Disc

o

transmitter scanning disc auto
matic synchronization can be at
tained.  With the seven or more
large power companies supplymg
alternating current power in the
New York area, none of which are
permanently synchronized with
cach other, the synchronous alter
nating current motor will offer no
solution.  However, the specially
designed alternating current motor
has been proved by trial to be
highly satisfactory motor power
lor televisor scanning discs.

One of the noteworthy products
in the field of television today are
the Baldor motors. They are built
especially for adjustable speed or

By RUTHERFORD KENNEDY

absolute  synchronous operation.
I'hey have been found by experi-
menters to be quiet in operation
and cause no interference to the
receiving set. They have no short-
circuiting mechanism to cut out
\tdltlllg coils as in various other
tvpes. and utilize no brushes.
The special Baldor television
motors are of the induction con-
denser type. They use no com
mutator for either starting or run-
ning, avoiding the small spark
which might occur in commutating
motors and cause interference in
the nearby television receiver or
amplifier. Such interference more
or less fogs the received image.

While the magnetic action within
the motor which causes it to ro-
tate is similar to a poly-phase or
“many phase motor, there is an
absence of hum often found in the
single phase type. The rotor turns
in ball bearings so that it responds
rapidly to rheostat or inductor
speed  regulation. The starting
current is also very low, causing
no appreciable flicker in the lights
when starting,

The type “V" adjustable vary-
ing speed motor is made in three
sizes. It is so designed that, fol-
lowing the usual on and oft switch,
speed control mechanism in the
form of a variable resistor, reac-
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tance, or a combination of the
atoregoing may be used. \Vhile
many television broadcasters are
using the adjustable speed type of
motor for rotating the transmitter
scanning disc, engineers believe the
solution of synchronism of motors
used on non-synchronous alternat-
ing current power systems will be
a synchronous type motor at the
transmitter and a variable speed
AC motor at the television re-
ceiver, controlled by an adjust-
ment in the hands of the observer.
The Baldor variable speed type
was designed for such service, and
can be controlled so that any speed
between 100 revolutions per min-
ute and synchronous speed can be
attained with suitable resistors in
series with the line. The circuit
diagram shows how the wires to
the resistance and the condenser
box are connected.

A flat scanning disc is practically
a frictionless load on the motor.
If it can be loaded slightly, caus-
ing it to work somewhat harder,
much better operation will be se-
cured. This loading can be accom-
plished by attaching small blades
at right angles to the disc, making
a sort of fan which will catch the
air and create a load. Small pieces
of tin, one by two inches in size,
with a small flange turned over
for the purpose of bolting to the
disc, will accomplish the purpose.
They should be cut exactly the
same size and each attached to the
disc at exactly the same distance
from the motor shaft so that the
balance will not be disturbed when
the motor and disc are in opera-
tion. On the other hand, many
experimenters advocate the placing
of a small flywheel on the motor
shaft in addition to the disc, but
this will be left to the particular
findings of the individual experi-
menter.

The variable speed type M2-V
is of 1/15 horse power, 110 volt-
60 cycle single phase AC, and
operates a 9- to 18-inch diameter
aluminum scanning disc between
750 and 1,750 R.P.M. with a
150-ohm rheostat connected in
series with one of the power wires
to the motor terminals . The
necessary condenser is supplied as
part of the motor equipment. The
rheostat should be capable of car-
rying at least one-half ampere of
current without heating.

Television

0 Ty a o
Who [s Broadcasting 1elevision
And When
EASTERN DAYLIGHf TIME
. . . . W aves in Disk  Motor
Station Location Broadcasting Time Meters Holes R.P.M.
WRNY New York On the hour during 326 48 550
and program periods — § and
2-XAL minutes each, also 309
Monday 640 to 7
P.M.; Tuesdays 12 M.
to 12:20 A.M. and
Saturdays 3:40 to +
P.M.
WGY Schenectady Tuesdays, Thursdays, 380 24 1,200
and Fridays—1:30 to
2 P.M.
WGY Schenectady Tuesdays, 11:30 to 12 380
and P.M. and 31.4 24 1,200
2-XAF
WGY Schenectady Sundays, 10:15 to 380
and 10:30 P.M. and 21.96 24 1,200
2-XAD
WLEX Lexington, Nightly — Irregular  61.5 +3 1,080
and Mass hours.
1-XAY
3-XK Washington, Mondays, Wednes- 46.7 48 900
D, C. days and Fridays—9
to 10 P.M. (Silhou-
ettes ).
WIBO Chicago Several nights weekly 306 +5 1,080
at 2 AM. Special
KDKA Pittsburgh Irregular-experimental 62.5 60 960
(Radio Motion-pic-
tures).
+-XA Memnphis Irregular-experimental 120 to 24 900
125
NoTE: 9 o'clock, Eastern Daylight Time=8 o'clock.
Eastern Standard Time=7 o’'clock, Central Stand-
ard Time=6 o'clock, Mountain Standard T'ime
5 o'clock, Pacific Standard Time.

The variable speed type Y1-V
is 4 horse power, 110 volt-60
cycle single phase AC, and oper-
ates a 24-inch scanning disc be-
tween the same speeds with the
same rheostat resistance as the
MV-2 type of motor with the ex-
ception that the 150 ohm rheostat
for 14 H.P. motor should be ca-
pable of carrying at least one am-
pere without overheating.

The variable speed type Y2-V
I3 horse power, 110 volts-60
cycle single phase AC motor for
television sending stations, will
operate at constant speed at
slightly less than synchronism, or
1,200 R.P.M. However, with a
60 ohm rheostat, of not less than
one ampere current carrying ca-
pacity, speeds of between 500 and
1,100 R.P.M. can be attained.

The synchronous or constant
speed Y2-S motor of 4 horse
power, 110 volt-60 cycle single

phase AC is for sending and re-
ceiving apparatus where absolute
synchronous operating is desired
and can be attained automatically,
as television transmitter and re-
ceivers operated from the same
alternating current circuits. The
speed is 1,200 R.P.M. and will
not vary with slight voltage or
load changes. It is similar in size
to the Y2-V type.

In most cases the 1,200 speed
of rotation of transmitter discs is
most satisfactory for this allows
condenser variable speed motors
of the 4-pole 1,800 RP.M. A
very satisfactory form of variable
resistance is one made of wire
which has negligible temperature
coeficient, arranged with definite
steps, with a pushbutton hand con-
trol arranged to short circuit about
15 per cent of the total resistance.
This will allow the motor, when

(Continued on page 27)
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What Experimenters Should Know About

Ovrricar. ProJecTION

by PROFESSOR CHESHIRE, C.B.E., AR.CS,, F.L.P.

lLate Director of Optical Engineering Department
of the Imperial College of Science and Technology

6 HY is it that during
an eclipse of the sun
the patches of light

which are found on the ground be-
neath a plane tree, and which are
formed by rays which have passed
through the spaces between the
leaves, take the shape of the
eclipse sun?”’ In these words Aris-
totle, about 350 B.C. propound his
famous problem concerning the op-
tical projection of pictures. Nearly
2,000 years, however, elapsed be-
fore a satisfactory solution of this
problem was given by Maurolycus.
This solution we shall refer to
later when considering the action
of a lens.

Fig. 1 illustrates Aristotle’s
problem. It is a photograph taken
some years ago of the pictures of
the eclipsed sun projected through
the leaves of a (plane) tree on to
the pavement of a street in Bom-
bay.

Now the telescope for astronomi-
cal purposes was not invented until
the year 1608, but for many years
before this date eclipses of the sun
had been observed and studied by
the method described—a method
now generally referred to as the
“pinhole camera’” method.

Fig. 2 is a facsimile of a quaint
diagram which occurs in a book
written by Gemma-Frisius in the
vear 1§45. It shows an astro-

Fig. 1. Images of Erli_f';.rfrl Sun on Pavement
at Bombay

Do you know how to trace
rays of light? Do you know
what refraction populariza-
tion or “black light” 1is?
Could you calculate the in-
dex of refraction for a piece
of glass? This article tells
you how to do these things,
how to fathom the fascinat-
ing mysteries of light be-

havior.

nomical observatory fitted up as a
large pin-hole camera for the ob-
servation of an eclipse of the sun
which was visible at Louvain in
the year 1544. An image of the
eclipsed sun was projected,
through an aperture in a shutter
on one side of the room, on to a
wall which acted as a screen on
the other side, and upon which the
various phases were drawn in by
the observer. To facilitate this
operation fiducial lines were drawn
upon the screen, thus anticipating
in some way the reticules and mi-
crometers which were later fitted
to the eye-pieces of telescopes.
Paradoxical as it may seem, the
astronomer had in the arrange-
ment shown by Fig. 2, although
without lenses, the optical equiva-
lent of a telescope magnifying
system. To an observer stationed
at the pin-hole the sun seen di-
rectly would have subtended an
angle of half a degree, as would
also have done the image on the
screen as seen from the same place.
‘rom a position, however, midway

between the pinhole and the pic
ture on the screen, the latter would
have been seen as subtending an
angle of one degree, i.e., under a
linear magnification of two!
Nearer still the magnification
would have been correspondingly
greater. This interesting method,
however, was in practice very
limited in its application. The
pinhole could not be enlarged for
obtaining more light, because of
the falling off in definition of the
pictures which resulted. Later it
was discovered that the pinhole
could be enlarged to any size if
then filled up with a lens of such
a power as to give a focused im-
age on the screen. This image
could then be examined with a
second lens, used as a hand-mag-
nifier. The astronomical telescope
in use today is essentially such an
optical arrangement. The value
of the pinhole camera for obtain-
ing distortionless pictures of archi-
tectural subjects is well known, but
the possibilities of the method for
landscape work is perhaps less
known. In the hands of an expert
like the late Sir William Abney,
beautiful work has been done.

In Fig. 3 we have an example
of his work taken through an aper-
ture of O/ mm. diameter, and
with an exposure of one minute.

It is a remarkable fact that we
have in the Pearly Nautilus an
animal with a pinhole camera type
of eye. Fig. 4 is a section.

Of this eye, for a description of
which we cannot do better than
quote from Sir Ray Lankester’s
article on “Mollusca’ in the ninth
edition of the Encyclopedia Britan-
nica. He says there: “The eye of
Nautilus is among the most inter-
esting structures of that remark-
able animal. No other animal
which has the same bulk and gen-
eral elaboration of organization
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has so simple an eye as that of
Nautilus. When looked at from
the surface no metallic lustre, no
transparent coverings, are pre-
sented by it. Tt is simply a slightly
projecting hemispherical box like
a kettle-drum, half an inch in
diameter, its surface looking
like that of the surrounding
integument, whilst in the mid-
dle of the drum membrane is
a minute hole. Owen, very

naturally, thought that some¢ & e =
membrane had covered this @ —
hole in life, and had been rup- ‘ ,

tured in the specimen studied
by him. It, however, appears
from the researches of Hen-
sen that the hole ts a normal

ing the action of a lens. Suppose
that in Fig. 6 A represents a
source of light so small that for
our present purpose it can be
treated as a point. The spherical

light-waves given out by this
§ deliguanm w0 (/g
A{ﬁ+."/pr’; zi?mvg?ol
e \\L@
Y

aperture leading into the
globe of the eye, which is ac-
cordingly filled by seawater
during life. There is no
dioptric apparatus in Nau-
tilus, and in place of refract-

ing lens and cornea we have
actually here an arrangement

for forming an image on the prin-
ciple of the “pin-hole camera.”
There is no other eye known in the
whole animal kingdom which is so
constructed.

Fig. 3.—Pinhole Photograph of Landscape.

A fundamental property of
wave-motion, first enunciated by
Huygens, is that every little bit
or element of a wave surface is
propagated in the direction of a
normal to that surface. A spherical
wave propagated in a homeogene-
ous medium, for example, remains
spherical throughout its travel,
each little element of its surface
being continuously propagated
along a radius of the sphere. Fig.
5 is taken from Huygens’ treatise
on light, published in 1690.

We are now in a position to
pass on to the consideration of op-
tical projection by means of lenses
and lens systems, but first we must
understand the relationship be-
tween a “wave” diagram, and a
“ray” diagram as used for explain-
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Fig. 2.—Adncient Method of Observing Eclipses.

source can be represented diagram-
matically by a number of equidis-
tant concentric circles spreading
out from the point A.

In one direction, suppose that
these waves fall upon a lens which
cuts out of each successive spheri-
cal wave, as it reaches and passes
through it, a circular watch-glass-
shaped disc, or “calotte.”” as it is
sometimes called, and since the
center of this calotte has to pass
through a greater thickness of
glass in which light waves travel
more slowly than its circular
edge, this center will be relatively
retarded and thus fall behind, with
the result that if the lens is suffi-
ciently thick at the middle all the
calottes passing into the lens, with
convex-front surfaces, will emerge
as concave-fronted ones. Thus
whilst the normals of the incident
waves, in the direction of travel
diverge outwards from a point
(the source A), those of the em-
ergent waves converge to a point
(focus C). As a consequence the
waves emerging from the lens B,
whilst passing onwards, contract
continuously into smaller and
smaller calottes, with greater and
greater curvatures, until they come
finally to a point or focus and pro-
through which they pass and pro-
ceed once more as convex-fronted,
diverging waves, similar to those
proceding from A.

Television

In the second, or ray diagram,
Fig. 6, the waves have been left
out and replaced by a number of
normals, drawn to the wave-sur-
face on the one side starting
from A, and on the other side to

the wave-surfaces converging
to C. The waves therefore
are real; rays are simply
straight lines which show the
dircections along which waves
travel. Thinking and visual-
izing should be done in terms
of waves—mathematical cal-
culations are generally better
done in terms of rays.

A charming experiment for
demonstrating the action of a
lens, in picture projection, can
be carried out as follows (see
Fig. 7). Take a converging
lens of as great a diameter as
possible and arrange it in a
well-darkened room to pro-
ject an image of a candle or
other light source (better an
arc) on to a screen. Conve-

niently the size of the image
should be approximately equal to
that of the object.

Having done this remove the
lens and fill up its place with a
stretched sheet of tinfoil. Now
take a stout pin and prick a hole
in the foil. An inverted image of
the candle will appear on the
screen. Prick a second hole, when
a similar image to the first, but on

inkt

Fig. {.—Section of the Eye of Nautilus.

a difterent part of the screen, will
make its appearance. Prick away
until a dozen or more images are
seen, each, of course, in the con-
tinuation of the straight line join-
ing the object and the aperture
producing it. Note that if two
apertures are made fairly close to-
gether the corresponding images
on the screen more or less overlap



B

November, 1928

Fig. 5.—Radiation of Light from
a Candle, according to Huygens.

one another. Now, without dis-
turbing the perforated tinfoil, slide
the lens back carcfully in its own
plane to its original position. As
this is done and the rays passing
through the various apertures
picked up by the lens, one by one,
the corresponding images on the
screen will fall together in the
most striking way, until, finally,
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when the lens comes to its final
position covering all the apertures,
only one central image will be
found on the screen. Now prick
more holes until the whole of the
tinfoil in front of the lens has been
removed. Nothing further hap-
pens except that the single image
becomes brighter and brighter.
This experiment shows us then,

Fig. 7.—Showing Perforated Tinfoil in Action.

Fig. 6.—IVave and Ray Diagrams for a Lens.
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(Continued from page 8)
the picture being right side up and
upside down.  Similarly, whether
vou scan the plate from left to
right or from right to left makes
the difference between seeing the
« image correctly or reversed.
® [low can we make the holes

pass the plate in the opposite di
rection and still progress from top
to bottom? Reversing the rota
tion of the disk alone will turn the
image upside down. You must
also turn the disk around on the
shaft of the motor. Thus. if your
image is right side up but reversed,
you must reverse the direction of
the rotation of the disk and also
remove the disk from the shaft
and turn it around with the other
side out. 'These factors make sev-
eral incorrect combinations and

only one correct one, but the incor
rect combinations provide per
fectly recognizable images whose
worst fault is to be upside down.
Should the image obtained be a
negative instead of a positive AC
connections to the Kino lamp. In-
terchanging these connections will
correct the trouble.

TELEVISION MOTORS
(Continued from page 24)

running just under svnchronous
speed to be slightly accelerated by
pressing the button. When the re-
ceiver scanning disc is just in step
the image will appear to stand still
on the screen. A moment longer
of pushbutton depression and the
image moves slowly oft the screen

that one of the primary functions
of a lens is to allow of the use
of a large aperture with its great
light-collecting power for imaging
purposes. Later we shall find that
this larger aperture is also neces-
sary for the definition of detail
structure in the image.

3%

due to the motor running a little
too fast. By releasing the button
the motor slows down slightly, and
so the image is kept “framed.”
A rheostat of 160 ohms divided
into ten steps., and a separate 23
ohm resistor shunted by the push
button will be found ideal. The
two resistors are connected in se
ries.  Both should be capable of
carrying the required current with
out undue heating. If the motor
is running too slow for the shor:
circuited resistance of the hand
resistor to overcome, move the
adjustable arm on the ten-step re
sistor one step further in advance.
The motor will then speed up
sheghtly and can be brought
“down” to synchronism. instead
of “up” to a state of perfect step
with the transmitter scanning disc.
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(Continued from page 21)

the drum. Between the lamp and
the periphery of the drum are tiny
quartz rods, each rod ending un-
der its particular minute aperture
in the drum surface.

Quartz Rods Carry Light

A quartz rod has the peculiar
property that light flows through
it like water flows through a pipe.
The use of quartz rods avoids
light loss. The tiny holes in the
drum are arranged in a plurality
of helical turns like a coarse-
threaded screw. The number of
helices determines the size of the
picture with a given size drum.
Increasing the size of the drum
also increases the size of the pic-
ture. The number of glow-spots
in the lamp correspond to the
number of hole helices in the
drum. The glow-spots in the
lamp are lighted one at a time
by the current from the plate of
the last tube of the amplifier of
the radio set.

The adoption of quartz rods
for conserving the light, and di-
viding the neon glow target into
small sections, lighted one at a
time, has enabled us to obtain a
large picture with a relatively
small current. The receiver is not
bulky and its operation is simple.
‘The motor cord is attached to the
house current and the lamp cord to
the radio set.

Simple Device Gets Images
To get the pictures attach a cor-

The Jenkins
drum (left) and
the disc scanner
(right) make
the same size
picture.

rectly made picture receiver to a
suitable radio set, and tune in the
station broadcasting the pictures.

Surprisingly simple apparatus
can be put together to get the pic-
tures, namely, a neon lamp, a
scanning disc, and a small motor
to rotate the disc. A 12-inch
scanning disc with 48 scanning
apertures gives splendid definition.
The disc may be made of card-

The Neon lamp, equipped with base.
The black spots are targets awhich
give off light.

board, bakelite, iron or aluminum.
‘The only real difficulty is getting
the tiny holes correctly laid off in

Television

a spiral. A Neon lamp suited to
this 12-inch disc costs one dollar.

Mount the scanning disc in a
bearing so that it turns frecly.
Rotate it by any small A. C. in-
duction or D, C. motor of 1/20th,
1/16th, or 1/18th h.p., mounted
on a board between guide strips
so that it may move to and fro.
parallel to the scanning disc. Cut
from the inner tube of an automo-
bile tire a disc 214 to 3 inches in
diameter. Put this disc between
2-inch flanges on a hub to go on
the motor shaft. ILocate the mo-
tor so that the rubber driving disc
bears against the back of the
scanning disc.

To bring in the picture synchro-
nism is attained by shifting the
location of the motor with respect
to the disc axis. Support the lamp
behind the top of scanning disc so
that you can look at it through
the flying holes in the whirling
disc, and the picture receiver is
ready. The motor wires are at-
tached to the house current and
the lamp leads to the output of
your radio set, like a loudspeaker
is attached. A resistance-coupled
audio amplifier set produces the
best and sharpest pictures. The
picture is about the size of a pic-
ture on a movie film, but appears
larger through a reading glass.

Tune in the station, adjust the
position of the motor, and out
fashes a picture in all its mysteri-
ous fascination.
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Chicago Goes On
che A1r With Pictures

ITH the recent inaugura-
V ‘/ tion of television broadcasts

from \WIBO, Chicago, the
new science passed from the ex-
perimental stage. The transmitter
used was built by the Carter Radio
Company under the direction of
U. A. Sanabria, with the coopera-

tion of M. L.. Havyes.

Although the principle of the
system demonstrated is the same
as the one used by the Bell Tele-
phone Laboratories recently it is
much less complicated and difters
in several important points. The
modifications entitle it to be chris-
tened the Sanabria Televisor.

Regular broadcasting on 305.9
meters goes on at WIBO three

o'clock.
chortly another station, WMAQ,
will have a regular schedule.

nights a week at one

Images Intercepted on a Plane

A few weeks before the installa-
tion of the regular transmitter at
WIBO, while flying over Chicago,
Sanabria and Hayes picked up im-
ages broadcast from the station
at the Navy Pier, which juts out
into Lake Michigan. An out-
wardly simple box installed in the
cabin on the tri-motored plane
“Chicago” was the receiver.

All that could be seen on the
front panel was a large lens and
a small control knob. The most
rigorous tests were made and the

Lot

a brilliant Chicago amateur,
U. A. Sanabria, and his col-
laborator, M. L. Hayes, suc-
ceeded in putting Chicago on
the television map. A glowing
example of the unbounded
opportunity for accomplish-
ment that exists for amateurs
who have mastered this new

art. Everywhere the televi-

sion expert is “the man of the

hour.”

Left to right. Robert Armstrong, U.
A. Sanabria, M. L. Green.

images recorded on the lens were
picked up from all angles in a
radius of 25 miles at all altitudes
from soo to 2000 feet. Those
who witnessed this historical
achievement became convinced that
television had arrived. The next
and logical step was to establish
a regular transmission service.
One of the makers of the device
remarked after the test, “Of
course there must be television
broadcasting equipment installed
at given points before the ‘ulti-
mate consumer’ may enjoy the full
benefits of the invention.”

Permanently Placed at WIBO

The equipment in the flying test
was not fully perfected. Hand-
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Diagram shoszing sciring of trausmitter amplifier to bank of photo-cells

power was used to operate the
receiving disk.  The ground sta-
tion was almost as rudimentary,
having been “‘thrown together"” for
experimental purposes only. [t did
not take very long. However,
Sanabria designed a transmitter
which was an improvement on the
one used at the Navy Pier. On
the night of August 14-15, the
transmitter being completely set
up in a permanent form in a
metal frame at the Nelson Bros.
station W I B O, regular nightly
broadcast began. M. L. Green,
engineer of WIBO, assisted Sana-
bria and llayes in building the set.
The preliminary tests were held
at one o'clock in the morning.

As Sanabria explained his trans-
mitter he reviewed the major prob-
lems faced by the experimenter in
television. These come under tfive
heads: (1) Pictures must be re
solved into a number of small cle
ments; (2) the elements must be
translated from light values into
equivalent electric impulses or va-
riations of current strength: (3)
the impulses must be transmitted
to a distant point: (4) received
impulses must be reconverted into
light and shade values: (5) finally
the recomposition of the trans-
mitted signals must be made in
their correct relative positions.

lFour Photo-Electric Cells Used

The image to be televised is
broken up into elements by means
of a powerful beam of light shin-
ing through a perforated whirling
disk. These bands of light are re-
Hected into the photo-electric cells
which produce an electric current
corresponding in strength to the
varying light intensities. Such
electric signals are very weak and
must be amplified. From the am-
plifier they pass to the acrial by
the regular channel.

The person being televised sits
or stands in front of a battery of
four huge photo-electric cells ar-
ranged on cach side of an opening
about a foot square. cut in the
center of a panel. The clear glass
portion of the cells projects from
the panel and the alkali metal
coated portion comes flush with
the panel edge. The cells. as a
protection against vibration. are
held tightly in position on the
panel by means of elastic webbing.
The subject being televised is illu-
minated by the scanning light that
comes through the panel aperture.
On the panel are a number of
small electric lights which add to
the illumination of the object and
help regulate the light intensity of
the cells.

The photo-electric cells are

made of pyrex glass, filled with
argon gas at a low pressure, and
coated with potassium-hydride
which makes them slightly blue in
color.  This surface sparkles.
Close examination reveals that the
potassium is deposited in tiny crys-
tals. This surface is called the
“cathode.” The cells are prob-
ably the largest made for television
purpose, being 12 inches in diame-
ter and spherical in shape. At
their center is a nickel alloy ring
“anode” about 114 inches in di-
ameter. The anode is connected to
an outside nickel wire by means of
tungsten wire sealed in the glass.

More Sensitive Than the Eye

These cells, more sensitive than
the human eye, more sensitive than
any cells made heretofore, were
built especially for the Sanabria

transmitter by [Lloyd Preston
Garner of the Television Tube
Corporation, Chicago, with the

assistance of Nlr. Waggoner at
the rooms of Dr. C. T. Knipp,
Physics Laboratory, University of
Iinois.  They were completed on
Julv 27th.

The huge cells were entirely
hand-made. Besides the care re-
quired in their making a deal of
personal danger is entailed. In
one part of the construction. a por-
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Sanabria Triple Spiral Disc ahich the inventor
claims gives better definition and less Flicker

tion of the cell must be kept im-
mersed in water while the balance
1s being subjected to territic heat.
The shghtest blunder might cause
the cell to break, with disastrous
results.  Potassium  possesses  a
strong chemical affinity for oxygen.
If the potassium in the cell was
touched by water it would imme
diately combine with the oxygen,
releasing hydrogen with such vio-
lence that the hydrogen would
ignite and explode.

Light-1.evel Principle Used

Special characteristics built into
Mr. Garner's cells for the basis of
his “light-level” system. .\ very
small increase in light above the
light constant causes a great in-

crease in their electric action. 1le
has demonstrated that his cells
show no practical fatigue. This

marks a great advance, being in
direct contradiction to the experi-
ence of all other cell builders to
date. At present not much data is

available on this interesting fea-
ture of the Garner cells as they
have only been in use for a com-
paratively short time. One thing,
however, 1s known, and that is that
they have a life of tully cighteen
months, at the end of which period
thev can be renewed.

Behind the cell panel is a large
tvpe Io Powers Projector inside
of which is a powerful automatic
searchlight. A motor turns the
carbons of the light to keep them
burning at the same rate on all
sides, ¢lse the light cast through
the projector lens would have
shadows. In front of the projec
tor lens s the 20-inch diameter
scanning disk made of thin alumi
num but protected from whipping
bv aluminum flanges extending
from the hub. This disk is ro
tated at goo revolutions per min-
ute by a 60 cvcle A.C. synchro-
nous motor connected to its shaft
by means of a perforated fabric
belt. Holes in the belt run over
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sprockets.  This insures constant
tracking and also prevents the
slipping that would occur if smooth
pulleys were used.  In front of
the scanning disk is a Bausch &
l.omb  S-inch focal length lens
which condenses the beams of light
that pass from the electric arc,
through the disk perforations, onto
the object being televised through
the rectangular opening in the
photo chamber panel. The disk is
about five feet away from the per-
son sitting in tront of the cells.
and the lens is so arranged that
the subject is in perfect focus with
a latitude of two feet. A\ person
can be seated at the minimum dis-
tance from the cells, move back
two feet and still be in focus.

Three Spirals Multiply Definition

Sanabria has invented a novel
method of perforation for the
disks used at the transmitting and
receiving ends of his system. He
calls the new disk a Detnition
Multiplication disk.  Instead of
bemg arranged in a single spiral
as in other systems the holes are
arranged in three spirals, each cov
ering 120 degrees. There is a
total of 45 holes. The effect of
this special grouping is that the
picture being televised is swept
three times each revolution and
Hicker is practically banished. Tt
also makes possible the transmis.
sion of much faster movement than
hitherto. The rapid motion of an
eyelid for example can be seen.

The theorv of the Sanabria disk
ts still a subject for debate, how-
ever, the inventor considers the
following explanation acceptable :
In a television line frequency re
peated periodically with the usual
scanning method the repetition
might endure for 1/32 second and
would set up appreciable interfer
ence because the “impedance” of
the receiving circuit would be low
for that type of signal. With the
definition multnphc‘ltmn system
repetition occurs in a fractional
quantity of the above, endures only
for about 1/1,000th part of a sec
ond, and therefore sets up no
more apparent interference than
the fundamental line-frequency.

The three sets of spirals are
arranged in a 45-line image, so as
to scan the frst, fourth, seventh
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lines, and so on; then the second,
fifth, eighth lines, etc.; then the
third, sixth, ninth, and every third
line thereafter until with the three
spirals all the lines of the image
have been scanned. - The endur-
ance of frequency of the images is
thus a fraction of what it would
be if the lines were scanned in the
regular order from left to right
and down. With three spirals
sweeping the image at 9oo revolu-
tions per minute 45 images per
second are being given. Though
those images consist of 15 lines,
persistence of vision gives an ap-
parent image of 45 lines. The
disk now employed for transmis-
ston is 20 inches in diameter but
experiments are still being carried
out to determine the best and most
convenient size. In another trans-
mitter being erected at WMAQ
48 holes will be used.

New System Being Evolved

Mr. Sanabria is working on a
new system to utilize the principle
of definition multiplication but it
will not employ disks or cylinders.
He said it will produce images
with a detail of apparently 400
lines, and show pictures eight times
as large as those of today, which
can be projected on a screen.
However, he thinks it will take a
year to perfect this method.

If an image of 400 lines was
attempted with the present sys-
tems frequency of 3,200,000 cycles
would be required. This would
necessitate a wave of 400 meters
with at least 100 meters separa-
tion. In that case only one sta-
tion, or two at the outside, could
operate on the wave bands. Radio
engineers have been working in a
restricted audio-frequency band of
about 10,000 sycles, but the band
where light instead of sound is
employed goes up into millions of
cycles.  Mr. Sanabria will use
these higher cycle bands but in-
stead of the wide separation band
needed at present he will use, just
as for a 45-line image, two or
three kilocycles on each side of
the carrier. This will make pos-
sible a vast number of television
stations.

Special Amplifier Used

The resistance amplifier used
was specially designed by Sana-

Television

Second from riaht, Mr. A. J. Carter showing the Sanabria Televisor 1o executicves of the

Qak Park Kiavanis Club preparatory to flight in swhich Television signals awere received in

the air for the first time. At extreme left representative of the H. F. L. Laboratories,
Chicago, holding the Osotone set used for reception.

bria for television work. A poten-
tial of 300 volts is used on the
cells. The success had in transmit-
ting in a § kilocycle band is due
to breaking up the periodic fre-
quencies and alternating them,
with relatively great time between
the alternations. The system is
not as complicated to operate as
might be thought, from looking at
a photograph of the amplifier.
The row of knobs in the picture
do not all have to be twirled.
Once the circuit has been bal-
anced to the required modulation,
absolute control is effected by the
use of only the first and last of
these knobs.

Duplicate Disk Checks Image

As in broadcast studios and sta-
tions there is receiving apparatus
to check the broadcast: so also in
television work. At the back of
the amplifier and immediately to
the right of the light source is a
receiving disk mounted in front of
a neon tube. The disk. which is

a duplicate of the one used for
scanning the image being televised,
is rotated at goo r.p.m. and its
apertures are viewed through a
small lens enclosed in a hood.
Without the lens one sees a pic-
ture about 114" wide and about
115" deep. The use of the lens
enlarges this slightly. The output
of the amplifier, at the same time
that it is being passed to the an-
tenna, is passed to the Raytheon
Kinolamp at the back of the ro-
tating disk. This glow tube con-
verts the constantly changing pic-
ture current into simultaneous light
variations.

Synchronizing Easy in Chicago

Good reception was obtained at
distant points from standard high-
quality neutrodyne receivers with a
neon tube in its output where the
speaker would ordinarily be
placed. The same tvpe of motor
was used to drive the disk as that
at the transmitter. To frame the

(Continuwed on page 41)
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General view of the
WRNY television
transmitter. The arc
light is at the ex-
treme right, facing
the scanning disc and
the person being tele-
vised. The edge of
the disc is just visible
heyond the «ooden
framewwork. The
three lens-like sur-
faces are photoelec-
tric cells covered
with coppcr gauze
for shieldirg. The
inside of the cell
box is lined with
thick sheet copper.
In the right fore-
ground, part of the
cellamplifiersis
shoarn,
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TELEVISING AT WRNY

Some of the prodigious problems in radio engineering that
must be solved before living pictures can be put on the air.

Microphones that
the new science of television.

“see”

rather than “hear” make possible
If vou would be a television

engineer read this illuminating article.

{ ELEVISION broadcasts have
been on the air from WRNY
for some weeks and the in-

dications are for indefinite con-

tinuation for the benefit of ama-
teur experimenters and station
engineers who wish to further
perfect their apparatus and the
methods of transmission employed.
The impulses are confined to a
wave band 5,000 cycles in width,
that being the width of speech or
music channels to which stations
are limited by law. The television
impulses are also sent out simul-
taneously by the station’s short-
wave transmitter, 2-XAL. on

30.91 meters. 1 he television

schedule consists of a five or ten

minute period of television at the
beginning of each hour of the
station's time on the air.

At the WRNY transmitting sta-
tion at Coytesville, N. J., atop
the Palisades from 181st Street,
Manhattan, the person to be tele-
vised sits in a booth facing three
large photo-electric cells, arranged
in a triangle in a wooden frame,
through the center of which is an
opening about six inches square.
On the other side of this frame is
a scanning disc 24 inches in diame-
ter, but with a spiral of 44 tiny
holes, which revolves at the rate
of 450 revolutions per minute in
front of a powerful electric arc,
the light of which passes through
the holes and falls on the face of
the subject,

These rays of light are reflected
into the photo-electric cells, which
produce electrical currents corre-
sponding in intensity to the light

and dark portions of the subject.
The impulses generated by the
cells are amplified by a series of
specially shielded resistance-
coupled amplifiers, which in turn
feed the broadcast transmitter.
The latter sends out a signal which
is plainly audible in any ordinary
broadcast receiver.

A television receiver to best in-
tercept the WRNY signals must
have the same number of holes in
its scanning disc, and the disc must
be revolved by a motor at pre-
cisely the same speed as the disc
at the transmitting station. How-
ever, WRNY engineers say the
48-hole standard disc has been
found to give good results. Such
discs can be procured on the
market, or constructed according
to the specifications, of suitable
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material.  This material may be
fHat cardboard impregnated with a
stitening compound. The disc
must be accurately made for it is
the medium which directs the ray
of light from the neon tube, caus-
ing the image to be correctly or
incorrectly assembled. All other
things being good, it is the disc
which is “responsible for the suc
cess of the experiment,

I'he first demonstration of
WRNY television broadcasts was
held a few weeks ago at Philoso
phy Hall, New York University.
A group of engineers, scientists
and newspaper men viewed the re
sults, not the best television ever
seen, but good for the narrow
transmission channel facilities to
be had. At that demonstration
Hugo Gernsback, President of the
station, said he hopes to have
achieved television for the public
within six months but “‘so far we
have not got it." lle made it
clear that WRNY broadcasts were
being put on the air for the good
of amateur experimenters who
wish to “play with the new art.”
He characterized television as still
in the “‘spark-gap" and “‘coherer”
days of wireless, doubting that it
was even yet to the ‘‘crystal set”
period of the old days.

The transmutting and receiving
apparatus for the tests and subse
quent demonstration was con
structed in the laboratories of the
Pilot Electric Manufacturing Com
pany of Brooklyn, and set up at
WRNY by John Geloso, Chief
Iingineer of the Pilot Company.

In the rear view of the receiver
on the upper shelf are the tele
vision disc, beveled Bakelite gears.

Inside

view of the complete radio broadcast and television receiver.

Television

The receiver

proper occupies the lower section of the cabinet and the television apparatus, Nipkoaw
disk, driving motor and neon lamp are in the upper compartment.

synchronous motor, and the two
2 mfd. condensers. Below, at the
front is the receiver, shielded from
the amplifier and power equipment
at the rear. T'he last three tubes
and the resistance coupling units
when in operation are enclosed in
three cans for shielding. To the
right is a 250 type power pack,
used to provide plate voltage for
the audio amplifier and neon tube.

About go volts of "B battery
gave good results on the R.F. and
detector tubes. The radio tuner
end is a standard receiver to which
the special audio amplifier has
been added.

FFor a scanning disc it was found
necessary to use sheet aluminum
3/32 inch thick, reinforced by a

(Continued on page 41)
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With the TELEVISION INVENTORS

W hat the inventors are doing to improve the transmission of living and still pictures

and how they propose to do it.

The Television magasine does not in
hold itself responsible for the technical correctness of the ideas proposed.

any case
A resume

of each patent issued is given solely for the purpose of permitting the reader o keep

abreast of the art.

Patent No. 289,416. Conven-
tion date, April 26, 1927. C.
Chilowsky and A. Guerbilsky
claim protection for a system of
transmitting images by varying the
amplitude of the transmitted wave
in accordance with the light inten-
sity of successive clements of the
image, and the position of the in-
dividual picture elements is deter
mined by the frequency of the
same or another transmitted wave.
One method of accomplishing this
is shown on Fig. 1, where an ex-
ploring device consisting of a ro-
tating wheel (R) carrying mirrors
projects the image on to a photo
clectric cell (P’), thus controlling

i"’r‘_ﬂPi H s | g
T — a%
=

Fig. 1

the amplitude of the oscllations
radiated by the aerial (A). A
condenser (C) on the wheel (R)
continuously varies the frequency
of the oscillations radiated by the
aerial (B). So that for each com
plete revolution of the exploring
mechanism, the frequency gener
ated is varied through a corre
sponding cycle, or alternatively it
is claimed that two frequencies
may be used, one varving slowly
to determine a group of picture
clements, the other varving quickly
to determine a particular element
in that group.

At the receiving end, the current
of varyving frequency may render
operative in succession a series of
piezo-electric crystals. the number
of crystals being equal to the num-
ber of elements comprising the
image. A piezo-electric device

may be controlled by one fre-
quency, and a rotating mirror or
other mechanical device may be
controlled by the other frequency,
the mirror being motor-driven and
the mator kept in synchronism by
piezo-electric means.

Patent No. 291,634. Patent
granted to J. L. Baird. This in-
vention provides an improved
form of light valve or means for
producing a varying light or illu-
mination of the type in which grat-
ings are employed.

T'wo gratings are used, each
consisting of thin glass plates ruled
with finely-spaced black lines (50
to 500 lines to the inch). lig. 2
shows a front, and Fig. 3 a side
view of the arrangement. In Fig.
> the micrometer screws (13, 14)
allow of fine adjustment of the
non-moving plate (10). The
other plate, which is mounted close
behind the frst, is given parallel

motion, i.e., motion vertically in
its own plane, being actuated by
the telephone diaphragm. In a
modified form, both plates may be
made to move by means of electro
magncts.

Suppose that in their initial posi-
tions the plates are arranged so
that the ruled lines or gratings on
one are inclined at a very small
angle relatively to the lines on the
other, and the two plates are then
made to move behind one another.
Transmitted light will appear in

the form of transparent spaces
alternating with black or opaque
bands. In use the two plates are set
to provide comparatively broad
black bands and the movement of
the black bands is used to cover
and uncover the source of light
and thereby provide the varying
illumination required.

A further modihcation utilizes
a glass cell with vertical and paral-
lel sides, opposite sides being
ruled at gratings as before. This
glass cell is filled with nitro-ben-
zine, so that on applying an
electro-magnetic or electro-static
stress the refractive index of the
liquid is varied. Thus the beam of
ight falling on one wall of the
cell is bent or refracted in accord-
ance with the electric field applied
to the cell and a varying quantity
of light is delivered from the op-
posite wall of the cell.

Patent No. 290,245. Westing-
house Flectric & Manufacturing
Co. Convention date, May 11,
1927. In an exploring device for
television transmitters and receiv-
ers, the exploring pencil passes
through two prisms which rotate
at different speeds, so that the
heam traces out a spiral path.

b i,

Fig. 4

.;i“

Fig. 4 shows the receiver in which
the fluctuating light from a lamp
(1) 1s collimated by a lens (2),
and passes through a mask (3)
and prisms (4, §) to a viewing
screen (6), the position of which
is adjustable. The prisms (4, 3)
(Continued on page 41)
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(Continued from page 16)
tube. As much as 600 to 700 volts
may be necessary on the circuit
shown to give a bright image.

It will, of course, be obvious
that other systems of amplification
may equally well be used, and
there lies here an excellent field
for the experimenter. We have
purposely shown a perfectly
straight method of amplification,
but the number
of tubes and
the quantity of
plate voltage
might possibly
be reduced by
using other
and more
powerful cir-
cuit arrange-
ments.

Having got
the neon tube
to obey the
light impulses
we have fin-
ished the first
part of our
“televisor,”
and the most
difficult part.
The remaining
construction
details enabl-
ing us to show
an image will
be given in the
next issue. The
present article
is the first of
t h e series de-
s cr i bing tele-
vision in its
very simplest
form. Articles in subsequent issues
will be published, using this first
elementary ‘‘televisor” as a basis

for further improvements and de-
vices, always having the object in
view to make each step progressive
and as cheap as possible. With
this in view an endeavor will be
made to incorporate, in the next
televisor to be described, all parts
purchased for the first set, so that
the expense incurred may be looked
upon as an investment of perma-
nent value.

Television

Side Elevation of Apparatus

Showing Light Interrupter

Disc With Motor, Projector
Lamp and Mirror.

Three Screws
and Nyls. Meccoro.

Fig. 9

Those who want to study Television from the ground up—from the ABC’s to

the XYZ’s—should watch for the December number of “TELEVISION.”

In that

number there will be published the first installment of a series of articles deal-
ing with both the transmission and the reception of living objects. Don’t miss
this liberal education in what is today the world’s most fascinating subject.



November, 1928

37

IV hats New in 'TELEVISION

This department is devoted to the new products of manufacturers of

radio and television equipment suitable for amateur use.

Those who

wish more details concerning the apparatus herein described will be
accommodated if they will send a self-addressed envelope to the technical

editor of this publication.

Manufacturers of new devices are also

invited to send samples of their new products to the laboratory main-

tained by ““Television.”

If such equipment meets with the approval of

the laboratory, the editors of “Television” will prepare descriptive matter

TELEVISION CLAROSTAT

A precision control for the scan-
ning disk of the television receiver,
developed by the Clarostat Mfg.
Co., Inc., of Brooklyn, N. Y.

It comprises a special power type
clarostat, together with a short-
circuiting push-button, contained in
a sturdy, ventilated, metal housing
with mounting feet. The device

has a resistance range of from 23
to 500 ohms, or sufficient for the
required range of speed. It dis
sipates up to 8o watts, and is ca-
pable of controlling either a uni-
versal or a condenser type motor.
on A. C. or D. C.,, up to 1/8th
horsepower.  Connections are
made to screw terminals at one
end. which are protected by a re
movable end plate.

DAVEN SCANNING DISKS

Daven Scanning Disks are de-
signed to afford the best possible
quality of image. Holes are laid
out mathematically correct, so the
field will be evenlv illuminated
avoiding the appearance of dark
lines in the image. A standard of
one and one-half inch square pic-
ture has been adopted in order to
take advantage of all the illumina

for publication in this department

tion that is obtainable from the
neon Lamp. Pictures of this size
require varying diameters of disk
with different numbers of scanning
lines; i.e., 24 scanning lines, a
twelve inch disk; 36 scanning lines,

an eighteen inch disk; and one hav-
ing 48 lines, a 24 inch disk.

The Daven Combination Tele-
vision Scanning Disk type T-468
is designed to receive 24, 36 and 48
line pictures. In using this type of
disk, all that is necessary is to
change the position of the neon
lamp, and pictures may be received
from various stations without the
necessity of having individual
disks.

Regular disk types are: T-24
with 24 apertures; T-36 with 36
apertures; T-45 with 4§ apertures,
and T-48 with 48 apertures.

BALDOR TELEVISION
MOTORS

Adjustable Varying Speed and

Syuchronous Ty pes

Alternating current motors used
in Television equipment, both in
transmitting and receiving, must be
built in accordance with very rigid
specifications in order that satis-
factory results are obtained.

The motor must be of the induc-
tion type, not relying upon a com-

mutator either for starting or run-
ning. Because of the fact that the
motor is placed in close proximity
to the Television Amplifier, tiny
sparks such as are produced by
brushes sliding over the surface of
a commutator while the motor is
running would create disturbing
electrical waves, which if picked up
by the amplifier may cause distor-
tion or fogging to such a degree
that the sought for picture would
be an utter failure.

The ideal motor must be silent
in operation and free from hum,
either of which affects the amplifier
to cause distortion and lack of
clearness.

All the characteristics mentioned

above for Television work are in-
corporated in the design of the
Baldor V and S condenser type
single phase ball-bearing motor.

The magnetic action is similar to
a polyphase motor, the usual single
phase hum is absent,

The important advantages of
the Baldor Condenser Motor may
be summarized as follows.

1. V type. Constant or variable
speed with ease of control.

2. S tvpe. Absolutely svnchro-
nous.
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3. High efficiency and cool run-
ning.

4. Quiet and Clean.

5. No Radio interference.

6. Practically unity power factor
in operation.

ILow starting current.

Statically and Dynamically bal
anced.

o0 ~J

RAYTHEON KINO-LLAMP

The Raytheon Kino-I.amp is
primarily designed to be employed
as a light valve for use in televi-
sion receiving sets. The Kino-
L amp consists of t wo metallic
electrodes in a gas under low pres-
sure. These electrodes, which are
separated about 1 mm. are flat
plates 114 inches on a side. When
operating, one plate is covered
with a uniform pinkish glow; and
when suitably amplified television
signals are impressed on this tube,
the intensity of the glow fluctuates
in direct proportion to the fluctua-
tion of the impressed voltage.
When this glow is scanned thru a
suitably perforated rotating disk,
the broadcast images are recon
structed. The glow may be caused
to appear on either plate by con-
necting it to the minus d.c. termi-
nal.

The Kino-Lamp has a dynamic
resistance of about 1200 ohms.
The current thru the tube should
never exceed 20 M.A.. d.c. The
[Lamp is provided with the UX
or long-prong tvpe of base, and
may be used in the Navy standard
socket or in the UX or Universal
socket. One electrode is connected
to the prong which is normally
used for plate connection, and the
other electrode is connected to the
filament prong diagonally opposite
the plate prong.

In common with practically all
gaseous conduction devices, the
Kino-L.amp has a negative coefhi-
cient of resistance. Tlence, if this
tube were connected directly across
a constant potential source, the
current thru the tube would in
crease until a short circuit condi-
tion might be reached, the current
becoming so high that the tube
would be seriously damaged. Tt
is important, therefore, that an
external resistance of from 00 to
2000 ohms be connected in series
with the tube.

Although primarily intended as

a light valve in television receiving
sets, this tube may be used where-
ever a low-pressure gaseous dis-
charge tube is required. The tube
may be used as a low-frequency
oscillator, and when suitably con-
nected may be used to give a saw-
tooth wave form, the current thru

the tube increasing linearly up to
a certain point, and dropping back

to its original value practically
instantaneously. T'he current then
increases linearly again to the
same point as before, and drops
suddenly back to its original posi-
tion, etc. Advantage may be
taken of this saw-tooth wave form
to furnish a linear time axis on a
cathode ray oscillograph. Un-
doubtedly, many interesting and
useful applications of this tube
will suggest themselves to the ex-
perimenter.

RAYTHEON FOTO-CELL

The Raytheon loto-Cell is of
the hard vacuum type, and. as now
constructed, is a custom-built arti-
cle. As soon as we have received
suthcient data from experimenters

in regard to the requirements
which this cell must meer. ve wil?
standardize its production, and
furnish complete technical data in
regard to the Raytheon Foto-Cell.
The hard vacuum type of photo-
electric cell is particularly suited
for television signal transmission
because of its linear characteristic.

A gaseous type of Foto-Cell
which is more sensitive than the
hard vacuum type, and which
should have a wide application in
other fields is being developed by
the Raytheon engineers.

Television

Thru the Editor's Spectacles
(Continued from page 3)
and view synchronized for the
wonder of thousands at the Radio
World’s Fair in New York.

What tomorrow’s accomplish-
ment will be is an open question.
That Television will make strides
toward perfection is not to be
doubted.  The rapid development
of automobiles from the onec-
lunger was considered a remark-
able record of progress—and it
was.  But the progress of Radio
and Broadcasting was swifter by
far.

With all the experience, with
all the intensive study and con
stant experimentation one need
not be surprised should it be pos
sible to sit comfortably at home
and see and hear Grand Opera
ere the season closes, for more
than two thousand electrical en
gincers are devoting themselves
ardently to Television develop
ment every day!

AMONG THE INVENTORS

Radio Engineers Meet in Chicago

Television was the subject dis
cussed at a meeting of Radio En
gineers at the University Club,
Chicago, Thursday night, Septem
ber 27th.

The adoption of a code of terms
and defnitions standardizing Tele
vision phraseology was discussed
and a list prepared to be submitted
to all of the engineers. These lists
are to be returned to the Secretary
with corrections and suggestions.

The use of gears or synchronous
motors was also discussed.

The fact that stations broadcast
ing use discs with different num
bers of holes was condemned and
a solution of this problem sought.

Sanabria of the Carter Radio
Company was introduced and il
lustrated his method with dia
grams. To someone who questioned
the technically correct methods
used, Mr. Sanabria said, “No
amount of technical objections will
weigh with me, for the system
works, which is conclusive proof
that it is right.” Ile stated that
an engineer told him he would be
able to broadcast on a narrower
wave band than other systems. He
explained that with a triple spiral
a clearer picture with less flicker
and much better definition was
obtained.
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A B C of TELEVISION

By RAYMOND FRANCIS YATES

Former Editor of Popular Science Monthly, Member Institute of
Radio Engineers and Awmerican Physical Society.

TELEVISION—TIIE

In 1884, many vycars before
Ienry Ford succeeded in clogging
our national highways with the
familiar “Lizzie” and while the
odoriferous kerosene lamp still il
luminated the great American
home, ’aul Nipkow, a more or
less obscure German experimenter,
applied for a patent on what he
very aptly called an “electric tele-
scope.”  Nipkow was no idle
dreamer, for his patent specitica-
tion, No. 3o10§, which is still
available at the German patent of
fice, did somcthmg more than
merely anticipate an approxima
tion of contemporary television
equipment; he prescribed it with
precision.  Minus a few modern
conveniences and scientific refine-
ments that were quite unknown in
Nipkow’s day, the present televi-
sion receiver and transmitter is
built, bolt for bolt and gadjet for
gadjet, as this sanguine, hard-
headed Jules Verne would have
built it, at that time, so long ago
that cigar store Indians were still
a curious innovation of American
merchandising.  Any treatise on
the subject written without an
acknowledgment of  Nipkow's
fundamental contributions would
amount almost to a blasphemy,
for it was in his penetrating mind
that the daring conception was
born, and the realization as well.

It is true that many of our
greatest inventions are more ad-
juncts to our senses; mechanisms
that provide sensory projection or
extension into realms beyond nat
ural limitations. The telephone
and radio, permit us to hear over
appalling distances. A man in
New York conccn"tblv may listen
to the drone of a bee in glmngh"u
Roentgen’s NX-ray and the micro-

CHAPTER 1

An elementary treatment of the
basic principles of one of the new-
est and most fascinating technical
arts.  Includes instruction for the
construction and manipulation of
home-made television and photo
telegraphic equipment.

scope permit a marvelously inti-

mate  examination of matter;
the ray makes opaque, matter
hitherto impenctrable to vision.

Television equips our eyes with a
magic telescope, so to speak.
Television is but another accessory
for our most important sense, pro-
viding a practical realization of
that age-old yearning to see over
distances that defy our optical
powers. llow long the race has
yearned to see loved ones from
afar, to steal even a transitory
glance that would satisfy the
heart and set the mind at ease.
Indeed, television is the realiza
tion of what must have been a
primitive urge.

Although the fundamentals of
seeing electrically were known to
the writer, seeing his hrst prac-
tical demonstration held a fas-
cination that almost bordered on
awe. llere was the laughing face
of a man whose actual physical
being was located in an obscure
room of a great factory several
miles distant. Not a single move-
ment eluded the keen, watchful
eve of the mechanism before
which he sat while the electrical
equivalents of his likeness were
flung into the great amphithcatre
of space. [Ilis voice, perfectly
synchronized with the movement
of his lips, added a touch of
realism—and there was the smoke
from his cigarette!

The picture, measuring about

NEW CONQULEST

OlY SPACE
4+ by 5 inches, was in tones of
pinkish-red, a color which repre-

sents the spectrum of the gas,
neon, contained in a special elec
tric lamp capable of jumping all
the way from total darkness to
full brilliancy as many as 100,000
times per second.  The picture
was divided up into 48 thin strips,
each strip being separated by a
very thick line of black.

Much like the movies of old,
the reproduction at times stub.
bornly drifted from the field of
vision only to be coaxed back into
position by the operator. Judged
by the high standards of present
day photography, this illusion was
unmistakably crude but the fact
that television had reached even
such an immature state of perfec
tion was in itself a significant hap
pening. At least the man could
be casily recognized and even such
a slightly tangible thing as the
smoke from his cigarette was suf
ficient to cause registration. Surely
one could not help but be sanguine
over the staggering possibilities of
this new art.

Due to the highly imaginative
and at times flagrantly speculative
musings of the Sunday newspaper
writers, television is at the mo
ment, however, too enthusiasti
cally appraised by the lay public.
Already the public is talking of
the imminence of home television
perfected to a degree where it will
be possible to enjoy a football
game or a presidential inaugura
tion from the vantage point of a
luxurious living-room chair. While
the patriarchs of engincering ad
mit the possibilities, they seriously
question the imminence, unless
some unforseen development com.
pletely revolutionizes present prac
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tice. It must be conceded that
appalling technical difficulties at
present stand between football
games and living-room walls. In
the same breath it must be main-
tained that, even with the modest
development that has taken place,
television is practically ready for
domestic application.  Although
the scope of the scenes scanned
cannot include anything more pre-
tentious or sizeable than intimate
likenesses of broadcasting per-
formers, the lure, the novelty and
captivating fascination of the feat
brings it within the possibilities of
immediate commercial exploita-
tion. Television is, by way of
comparison, in its earphone stage
of development. Perhaps before
this volume reaches the hands of
the public, a large number of
homes in the republic will be
equipped with the new marvel of
the age.

The least that may be said is
that television is ready to court
the attention of that vast army of
radio experimenters who so en-
thusiastically mastered the mys-
tery of communication without
wires. To the legion of amateur
pioneers, television falls as a
rightful heritage; it needs their
patient hands and ingenious
minds. Broadcasting received its
original impetus from the inquisi-
tive dabblers of 1920, who,
through their activity in the fabri-
cation of home-made receivers,
brought the manufacturers rushing
to the public with merchandise to
satisfy a theretofore undreamed
of demand. :

Contrary to what appears to be
the public notion, television is
neither involved nor complicated.
Some are inclined to measure the
intricacy of a machine by the
marvel of its product. This an-
alysis does not always hold. Tt
certainly does not hold in televi-
ston. Living pictures are avail-
able to an ordinary radio receiver,
the only accessory apparatus at
present needed being a metal disc,
an electric motor horsepower, and
a neon lamp, which may now be
purchased from a dozen different
radio manufacturers. The only
remaining requisite is the zeal and
love for adventure in science-land
possessed by millions of scien-
tifically and mechanically inclined
Americans.

Television gives man still an-
other advantage in his fight to an-
nihilate space and mitigate the im-
portance of time as a factor in
the life of the world. Photo-
telegraphy, the art of sending
“still”” pictures by wire and wire-
less, has already facilitated the
intercourse of many cor-
porations and individuals. The
facsimile of a legal document filed
in a telegraph ofhce in London, is
wafted across the Atlantic in a
matter of minutes and delivered
to its destination before three
hours have elapsed.

There is a ten-million dollar
bond issue to Hoat. The public
announcement from San Francisco
must be released on a given day
simultancously in New York, San
Francisco, Chicago and Boston.
Copy 1s late, due to last minute
changes and revisions. Iacing
this emergency, the agent repre-
senting the corporation issuing the
bonds, turned to the phototele-
graph. The announcement was
published in the four corners of
the United States as per schedule!
This speed, by comparison, makes
a snail out of the fastest airplanz,

The Standard Oil Company of
California now sends its annual
statement to the préss of the coun-
try by phototelegraph. Rogues
gallery photographs and finger-
prints are exchanged between the
police departments of all of our
large cities. Banks send signature
cards and signature verifications.
A doctor in Cleveland sends an
X-ray photograph to a specialist
in New York for diagnosis and
saves a man’s life. Such are the
services rendered by the picture
transmitter.

Iovery invention changes to
some extent the habits of life.
Some even effect profound eco-
nomic adjustments. How televi-
sion will effect our mode of living
or the intercourse of the world,
only time will tell. Today, the
order of things calls for centrali-
zation. New York is a colossus
born of the need for the centrali-
zation of finance. Centralization
is in itself a potent weapon against
time, it cuts down the need for
transportation. Today, working
Manhattan gets on the subway at
s P.M. and rides to upper Man-
hattan. Tomorrow it may fly to
Adirondack villages in aerial ar-

Television

gosies or on a hve-hundred-mile-
an-hour monorail.

There are two things that tend
to defeat the need for this cen-
tralization. One is high speed
transportation at low cost and the
other is the now infant television.
Most of our business, to say noth-
ing of our social intercourse, is
done by sight and speech. The
extension of both of these facul-
ties over vast distances should ob-
viate the need of transportation
of human beings at least. Ve
may, without much stretching of
the imagination, look forward to
a time when a board of directors
may meet electrically, see and talk
with each other and discuss quite
privately the affairs of their en-
terprise. As a matter of fact,
that is something that could be
accomplished today in a limited
way so we are not taking flight to
imaginative regions when we list
it with the possibilities. Much of
our business intercourse that to-
day requires the physical presence
of the parties concerned might
well be done by television. We
might extend our speculation to
include a meeting of the League
of Nations or a session of the
United States Senate.

Soon the phantom images of
television will be as large, as real
and as perfectly delineated as
those that amuse us with their
tragic and humorous antics on the
motion picture screen. Indeed,
those who read this book may live
to see them in color with a third
dimensional effect—not only length
and breadth, but depth. These
scanty, jumpy and ragged forms
of the present art will doubtlessly
grow to live in an illusion so
highly perfected that we can only
dimly appreciate its realism at the
present time.

It is wholly conceivable tha’we
shall be able to feel by radio—
touch transmitting. If we can
produce an illusion that satisfied
one sense, there is really no rea-
son why we cannot trick the re-
maining senses. Just as we now
employ a scanning device at a
television transmitter so we might
devise some sort of an exploring
“feeler” that would, for instance,
electrically register or ‘impress
equivalent impulses upon an elec-
tromagnetic wave. At the re-

(Continued on page 42)
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leads to a large increase in current,
a much larger increase than would
have reswited tor the same ught
increase i an ordmary cell.  In
order to obtain as large an in-
crease in current in the old cell a
vastly greater light intensity would
have to be used. 1 he responsive-
ness of the Garner cell to small
increases in light is of paramount
importance inasmuch at it takes
television out ot the realm of
fancy into that of practical com-
merdal application.  "T'he old type
of Fll required such powertul
lighty to operate that a human
being could not stand the glare or
the heat and only inanimate ob-
jects could be televised. With the
Garner cell the sitter may be as
close as two feet from the cells

without discomfort.

In the Garner cell the portion
of the sensitivity curve about the
light-level takes a sharp upward
sweep which he hopes to make
even stecper, so that less light will
have to be used than ever before.
In the operation of the Garner
light-level method for television a
certain amount of light is sent di-
rectly into the cells, and a certain
amount is reflected from the sitter.
This represents the light constant.
Increases in light occur bv means
of the play of the arc light shin-
ing through the revolving metal
disk.

CHICAGO GOES ON THE
AlIR
(Concluded from page 32)

picture a push-button controlled
cut-out was attached to one of the
motor leads. By its use t¢ motor
was brought into perfect step with
that at WIBO. Once the picture
was framed no further con¢rol had
to be used. The 60-cycle alternat-
ing current in Chicago is remark-
ably constant and is used to oper-
ate automatic clocks.

Predictions for the future of
television are easy. Nearly cvery
field of human endeavor will be
able to make use of it. Television
will enable man to explore wave
bands at present untouched but it
will require a much more precise
science.  In television, improve-
raznts will always be feasible.

Many steps were taken in the de-
velopment ot mechamical reproduc-
tion ot pictures and hner results
are conunually bemg obtained.
One need oniy pe reminded ot the
recent announcement of colored
ilms for -the home to recognize
how true this is tor just one branch
ot picture reproducaon.

A tremendous demand for tele-
vision sets and broadcast service
is sure to arise. I'his demand will
make possible larger appropria-
tions tor experimental purposes.
I he large photo-electric cells, for
instance such as arce used by Sana-
bria, cost $500 apiece. It it had
not been for the generous support
of several firms the obstacles he
and his assistants overcame might
still be considered insuperable.
Weston provided all the meters
necessary to making the essential
measurements. LFurther donations
were made by Raytheon, Sonatron,
Benjamin, Starko and Willard.
The rest of the material, together
with the use of machine tools and
expert technicians, were supplied
by the Carter Radio Company.

Neither Sanabria nor Hayes is
a product of technical school or
college. They became interested
in radio and the problem of tele-
vision, but soon found that no data
was available, so began working
from first principles. In the course
of experiments they discovered
what appeared to be important
facts and made out patent appli-
cations. The applications were re-
turned as invalid, having been pre-
viously patented. Having re-in-
vented all the things their prede-
cessors had invented they went on
to original ideas on which patents
were granted, many of which form
part of the system described.

The WDMAQ television trans-
mitter, an improvement over the
one used at WIBO, is being
erected at present. The Daily
News will be the first newspaper
in the Middle-West to make a
regular feature of television.
Other stations have applied to Mr.
Carter., who is affectionately
known in radio as “Nick,”” for
television transmitters.

WRNXNY TELEVISING
(Concluded from page 34)
second disc of smaller diameter as
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a stiffener. I'he engineers advise,
to guard agamst eccentricity and
ruining the received picture, that
it has been found most satisfactory
to employ discs permanently fitted
with shatts which run in ball-bear-
ings of the finest type to guard
against end-thrust movement. A
specially developed Pilot neon
lamp was used, of low resistance
type, which was operated from the
output of the 171 power tube.
The driving motor for the disc is
1/20 horse power. It plugs into
the light socket and the speed of
rotation is controlled by a small
power rheostat.

The circuit diagram shows the
parts employed in the receiver
throughout. All three audio am-
plifier tube plates are supplied 220
volts “B” potential from the heavy
duty power pack. The engineers
found this high voltage best for
the purpose if properly biased with
“C” voltages.

‘The procedure of intercepting
television signals is the same as
tuning in an aural program. After
the signal is loudest, as found by
plugging in the speaker at the out-
put. the telephones at the detector
or first audio, the speaker or
phones are disconnected and the
motor started. When the motor
is running at full speed retune the
sct slightly to the best advantage,
then adjust the motor by means
of the speed control to keep the
pictu.re centered or framed in the
opening.

WITH INVENTORS
(Concluded from page 35)

may have convex surfaces, as
shown, or plane surfaces, addi-
tional lenses being used in the lat-
ter case. ‘T'he prisms are rotated
at high speed, the prism (4) being
mounted inside the rotor (10) of
an induction motor having a stator
(12). “The prism (5) is rotated
at a slower speed by the magnetic
drag exerted on the steel cylinder
(14), which carries it, by the steel
cylinder (13) forming part of the
rotor; its speed being regulated by
means of the adjustable magnetic
brake (18. 19). The scanning
pencil of light consequently traces
out on the screen (6) a spiral path
of varying luminosity.
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(Continued from page 40)
ceiver we simply need a mem-
brane sensitive and pliable enough
to be ‘“‘modulated” with the re-
ceived impulses of varying inten-
sity. This may be a highly im-
aginative speculation, but, after
all, imagination is the very essence
of creative effort and invention.

The educational potentialities
of television are so obvious that
little need be said concerning this
phase of the subject. The old
Chinese adage ‘“‘a picture is worth
ten thousand words” is still a gem
of wisdom. This one expression
alone probably foretells as much
about the - educational future of
television as can be written in
many pages.

Some years ago when the writer
was preparing a daily critique on
broadcasting for the New York
Herald Tribune, be published a
short sketch which outlined as part
of the narrative the television re-
ceiver of the future.

“The luxurious living-room in
the apartment of Adam Gleek was
quite dark save for the Kkindly.
comforting glow that the fire in the
hearth shed on the surroundings.

Adam, a nervous, gray-wiskered
little old fellow, still dressed in the
style of 1930, slapped on the knee
his crony 1. Budington Lyman,
M.D. “Bud,” he said, “you came
in just in time to see a good even-
ing's entertainment. [ had the
Television Times on the Wall di-
rectly after dinner. The radio
program tonight will include a trip
to Yosemite Valley by the camera
reporter of the Station Baig.
Bar4, you know, Bud, is the sta-
tion that reported the last Ken-
tucky Derby so beautifullly.
Doesn't sound bad, eh?”

H. Budington Lyman, M.D,,
although grav-haired and slightly
wrinkled. had managed to preserve
some of the athletic poise of
earlier days. Fe was large in
frame and had a deep, gruff voice
that matched verfectly his physical
preatness. [le remained thouah:*-
fullv silent for several moments.

Adam looked at him. question-
inglv. “The nrogram. Bud; do you
think you will like it?”

I1. Budington Lyman stirred
himself. “Yes, Advm.”" he said I
believe that we shall both eniov the
program, but I was just thinking

of some of my earlier experiences
with the radio when I was an en-
thusiastic youth. You remember
the old days, Adam, when we could
receive nothing but wheezy voices
and music thick with the mold of
distortion. That was the time
when [ was practicing on Fifth
Street and you lived around the
corner. I will never forget that
thréescircuit tuning device that [
had set up in the back of the office.
I.et me see, you had some kind of
a dingbat—what was it? O, yes!
an Armstrong set. You thought it
was about the finest thing ever and
we were constantly getting into
arguments as to who could pull in
the most distance. Remember,
Adam?”

Adam Gleek gave a nervous
little cough, slipped down further
into the softness of the divan and
gazed ceilingward. “Gad, Bud.”
he said, tapping his nose with his
spectacles, ‘1 should say T do re-
member those days. but you were
wrong about the set I had. Tt was
a neutrodyne if T remember cor-
rectly, and what a lot of sleepless
nights that old thing brought to
me and the whole familv. But if
you did not go to the ofhce in the
morning with a long list of stations
that you had copied the night be-
fore you got the “razzberries” to
use an expression of those days.
What a sorry mess the radio sets
were then? Remember the danged
B batteries, the storage batteries
and all the other contraptions that
one had to use?”

“What provoked me most of
all,” T1. Budington growled sav-
agely biting the end of a new
cigar. “was the interference that
stations caused. My old three-cir-
cuit tuner used to be vretty sclec-
tive, but even at that I had a great
deal of trouble compared with the
service that we get today. T lost
a good patient at that time too: a
fellow who used to be a radio-fre-
quency fiend. T had treated him
ever since the time [ started to
practice, but we got into a heated
debate one day over the relative
merits of radio frequency and the
three-circuit tuner set, and do you
know, he sot so bailed un about i+
that he paid his bill before he left
and T haven’t seen hide nor hair of
him since,” T.yman chuckled.

Adam sooke, “I think the most
disagreeable feature of the old-

Television

fashioned radio,” he said, contin-
uing to tap his nose with his silver-
rimmed spectacles, “was the ter-
ribly annoying screeches and howls
that one would innocently pick up
from the neighbors who had radios.
If my memory serves me correctly,
it was not until the year 1928 that
this nuisance disappeared. I re-
member too—"

The mellow sounding gong of
the radio-controlled lock on the
mantel struck eight. Mr. Gleek
arose and walked briskly to the
television receiver on the opposite
side of the room. ‘Gracious,s he
said pressing the button that t‘on-
trolled the filamentless v a cujum
tubes, “I had no idea of the thme.
Ba14 begins at 8:05.”" He set the
tuning control to a point which
bore the mark of the station that
was to be received from and re-
turned to the divan.

There suddenly appeared on the
wall at the side of the mantle a
square of a soft green light. It
was an odd green that contrasted
strangely with the red tinge of the
fire already present.

“Aha,” said Mr. Gleek, “They
are transmitting in green tonight.
It fits the subject beautifully.
Leave it to Barg for good judg-
ment in choice of colors. T shall
never forgive WZ27 for transmit-
ting the funeral of President Fisher
in orange.”

“Television Barg,” said a soft
voice coming from the direction of
the radio on the opposite side of
the room. It was deceivingly hu-
man in tone and quality. “Con-
nections have just been established
with our camera reporter in Yo-
semite Valley and we are now
ready to present to our audience
beautiful views of what are prob-
ably some of nature’s grandest
spectacles. Our reporter has Jsuc-
ceeded in setting up sixteen fam-
eras and consequently we shall see
sixteen of what are considered the
best scenes of the locality.”

Before the last word of the an-
nouncer had melted into the still-
ness of the room, there appeared on
the wall the picture of a beautiful
waterfall. Tt was the Bridal Vel
in all of its splendor. Simultane-
ously with the picture the room
was filled with the sound of water
dashing against rock.

(To be continued)
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