Scanning Disc, show-
ing spirdl of holes and

HIENVISTON !
It's hure! Tele-
photie and tele-

wraph wires, and even
the free air, are trans
formed it giant Lelescopes through which may he viewed
the aclions of persons humdreds, yvea thonsands, of miles
away.

Another modern miracle is wrought.  Man scores
again in his ceaseless struggle 1o defy space, to nyer-
come time and to destroy isolation, Success crowiis the
diligent quest of scientists and’ experimen=
ters extending oyer more than sixty years.

Television! It s just awhat the word
implies—tele, a Greek word meaning far
aff, and 2isio, a Latin verh meaning fo see
Electricity has ‘given the “wings of the
morning” to human vision and extended
the herizon of man’s sight to the ends of
the carth,

It is true that television, as yet, is not
perfect.  The mmages thus far transmitted
have been ertide. The most enthusiastic
experimenter hardly would class them as
highly entertaining. Bitt this is merely 3t
matter of mechanical detail compared with
the great fact that man is now able to
{ransmit pictures rapidly enough to pri-
duce the effect of motion, [mprovements
in transmission and in reception will come speedily
just-as they did in aural broadcasting and reception,

HOW PICTURES ARE TRANSMUTTED

Imperfecr as it now is, television possesses a Keen
fascination. Watching a dim and flickering hittle fmage
that seems to appear on # rapidly revolving dise 15 awe-
inspiring whes it is realized thal its variations are re-
cording the facial contortions of a living subject many
miles away, [t holds {he promise that one day soon
we may be able to view iu detail all of the movements
o distant ficlds of action.

No doubt, many readers will wonder why all this
rejoicing over television, as if it were a recent and yery
abrupt devolopment,  Transmitting pictures by wire
and through the ether has been a commiercial reality for
several yeurs. It is 50 common that the metropolitarn
press has ceased to cominent speeially upon it

Tsn't television accomplishe! in the same manmer?
Fundamentally the processes are quite similar.  The
picture i transmitted by changing light waves into
electrical impulses, which' can be sent out over wires
or throngh the ether. just as are the dots and dashes
of the Morse relegraph code.  In the progess now n
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This diagram shows
how light rays reflected
into a photo-electric cell
cause fluctuations in an
slectric current,

Explainfmg the
Mysteries of Television

By PAUL STEPHENS
Associate Editor

commercial use, these varving electrical impulses are
employed at the receiving station (o operate a tracing
nrachine or to affeet sensitized paper, thus reproducing
the picture, This is known as telephotography.  Send-
g a picture by this means requires several minutes.

There is almost as much difference between tele-
photography aud television as there is between an ordi-
nary- photograph and' a:motion picture. (e is.a “still.”
the other a “maovie.”

Tt television the sensation or effect of mation 15 pro=
duced hy an optical illusion, just as in molion pictures,

Views i sequence are presented so rapidly

as to give the effect of motion. DBecause
ite “time lag," the eye is not quick
enough to detect this speedy shifting of
pictures.

In the case of the “movies;,” sixteen
separate and distinet pictures per second
are hrought before the lens of the pro-
tector, vach pictiire coming fo i complete
stop for just the mcrest fraction of a sec-
ond. With cach shift the shutter clases
All of this is 1o speedily done for the
eye Lo detect more than a famt flickering
elfect. Tn television the picttres shift with
similay  rapidity.  lowever, onc blends
into another without a stop. Tt is this
rapid transmission that is causing the pres-
ent rejoicing. By producing the optical
illusion of motion, it solves the last great riddle of tele-
vision.

Pointitig out this essential difference hetween tele-
photography and television does’ not explan how the
pictures are sent. Tt is easy enough to say that it is
done, by changing light rays into clectrical impulses at
the sending station and changing these electrical waves
back into light at the receiving station:  However, this
is not yery itluminating to the average fayman,

Here we sec a sec-
tion of the scanning
disc showing how
the image is divided
by the light beams
shining through the
spiral of holes. In
reverse manner the
image is reproduced
by revolving a disc
in front of a neon
lamp. Some of the
holes may be seen ta
the right and the left
of the image.
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O page forty-seven of thns is-
sue will be Tound a review oi a
vecent book entitled  “Practical
‘Television,” by 'E. T. Lamer,
This review tells of some of the
hard work that had to be done
hefore we could have television,
éven in its present imperfect
slate,

The discovery that has proved
of greatest aid i the realization of
teleyision: was made guite by accd
dent. In the early days of the
Trans-Atlantic cable; an opérator
i Ireland  diszovered  that  his
selenium resistors did not funec-
tion properly when the sun shone
on them. This disclosed that
when selenium s exposed to light
s resistance to clectricity 15 de-
creased.: The invention of the
selenium cell resulted.  Later it
was. found that other: metals reacr
i greater degree under similar
circumstances.

BLECTRIC EYE FAR KEEN-
ER THAN MAN'S SIGHT

televised.

EXPLAINING HOW IMAGES ARE TELEVISED
Johin EFitzpatrick, president of Chicaga Federation of Labor, has the di--

tinction of being the first Lnion Tabor president televised. ;
patrick's pictiite is reproduced here twice 1o help explain how images are
The process is very similar to that by wiich photograpls are
reproduced in haiftone. The fmage is divided into thousands of listle dots
The pictiure on the left is a 120-line halftone.
14,400 tiny dots—count fem i vou canl
and the dots will be visible, The picturc.an the right is a 42-line screen—1,764
dots to the square incl, The dots can be clearly seen. A television disc with
sixty-five holes otght to reproduce an intnge e clearly ne does this halftong,

President 1itz-

In one square inch there are
Put the pieture nnder a strong glass

In ume the photo-electric cell
was developed. It is a wveritable
electric: eye, far more keen than is the human eve in
detecting light changes. In addition to giving sight to
television, the photo-electric cell serves an increasingly
great number of important purposes in commerce and
science, as will be noted from an article, entitled “The
Electric Eye,” appearing on page 24 of this issie,

The photo-electric cell used in télevision 15 a glass
globe aliout nine inches in diameter, The walls are thin
and the interior surface is coated with potassinm hvdride,
making it look like a hright silver Lall. This metallic
coating is the negative terminal 6f the cell.  On one side
the conting is removed, producing a “window™ for the
admission of light. In the center of the globe is an
element miuch like the thin wire in an ordinary el tric
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The diagram at the left illustrates how light rays are
transformed into electric rays and made available for
broadcasting. The diagram at the right shows how
television signals are Jnckzd up and changed back into
light impulses, reproducing the image.

light bull. This 15 the positive terminal.  The cell is
filled to low pressure with an inert gas such as helium,
iLFZON 0T neon.

When the: photo-electric cell is ‘placed in a circuit in
series with a battery, the flow of current from one ter-
minal to the other is very shight. However, when light
is permitted to fall upon the potassium hydride coating
its resistance is decreased and the How of clecticity
is allowed to correspondingly increase. "The slightest
fuctuation i the light causes an equal variation 1 the
current.  These feeble electric Huctuations can he ampli-
fied until they are strong cnongh to be sent out over
wires or Droadeast hy radio. .

\t the receiving station  these fmpulses are again
amplified and are fed nto a kino lamp or neon tuhe—
i bully about the size of an ordinary radia tube. The
element in the neon tube is flat and about one and a
half inches square.  The tube s filled with neon gas.
The intensity of the glow of this tube varies instantly
with the slightest fluctuation in the current.

By the use of the photo-electric cell and its kindred
tiarvel, the neon tube, variations of light at the sending
station can be reproduced instantly and faithfily at
the paint of reception,

TELEVISION RESULT OF LONG SEARCH

Iowever, conclusions must not be ‘drawn too quickly
from this phenomenon. Neither telephotorraphy nar
television is produced by it alone. Tclevision is the
result of the study.and work of hundreds of scientists
and inventors extending over nearly two. gencrations.

When the final record s written, and due credit
given cach worker for his contribution, it may be
found that some outside (Continned on Page 5%)
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the realm of electricity deserve

a bit of the glory. Perhaps honor-
able mention will he accorded Fox
Talbot, who more than sixty years
ago invented the hali-tone process o1
photo engraving. Certainly a knowl-
cdge of Talbot's discovery helps one to
understand  how  pictures are sent by
television,  Talbot's invention mikes pos-
sible the reproduction of photographs and
‘other pictures in newspapers and magazines,
When a picttire is to he reproduced by the
half-tone process, a screen is placed over the
camera lens—a coarse screen for a newspaper
illustration and a liner screen for printing on
coated paper. The screen divides the
picture into thousands. of tiny dots:
In black portions of the picture the
dots are very dark, in shaded portions
they are gray and in the high lights

The frequency chart, broad-
cast at the beginning of
each television schedule over
WCFL. If the recciver can
tune in this chart, then he is

is the characteristic insignia,
emblem or sign of television, just

as the outling of a “mike,” a loud
speaker orcar phones indicates radio.
When the scauning disc is revolved
S0, that ns rim bisects the light from
the projector; rays shine through the
holes in the disc and fall with flickering
effect upon the face of the person to be
televised.  With a disc such as WCEFL
uses, forty-eight lines of light flash across
the face of the subject, each like a tiny search-
light traversing its own path. Each line of
light recurs 900 times per minute:  Thus the
subject is eompletely scanned fifteen times cach
seeond.  When one of these lines or
shaits of light falls upon a light spot
on the face, a strong reflection results,
Dark spots cause less reflection, These
constantly  varying light impulses—

the dots arc fainl. This is easily dis- ready for the changing images. probably more than two million per
cerned when a half-tone Jllustration minute—are reflected into the photo-
is viewed through a magnifving glass. There 15 a clectric cells.  Four such cells are used in the WCFT.

suggestion that Nature uses a similar process to ac-
complish the miracle of sight. The retina of the eye
is composed of ecountless microscopic hexagonal cells,
cach with a necve thread leading to the brain.

How to split up the picture to be broadeast into tiny
segments, as is donc in the case of photo engraving,
was for a long time a stumbling block i the path of
scarchers after television. At present this is done with
a perforated disc, called a scanning dise. Many experi-
menters cantend that a hetter systemr must be sought.

The scanning disc is usually aboul twenty inches in
diameler. The perforations arve hardly larger than
pin and are arranged in a spiral near the rim. ‘While
the spacing between holes is equal, the spiral arrange-
ment places each lole on a separate line or separate
diameter.

Some engineers insist that for early amateur tele-
vision experimenting, discs with only twenty-four holes
<hould be used. Others claim that far better results
‘are possible with 48-hole dizes. Torty-five is another
popular number.  Station WCFT. is now using a 18-hole
dise, rotating at 900 revolutions per minute.

The scanming disc. decorated with its spiral of holes,

television broadcast equipment. As before stated,
these changing light impulses canse similar varia-
tions in the eleotric current Howing between the
terminals of the photo-electric cells, These electric
impulses are greatly amplified and then fed into the
regular radio broadeast apparatus.

At the receiving station, the radio impulses are
again amplified and acc then fed into a neon tube
or kino lamp. The glow of this lamp varies faith-
fully with each fuctuation in the photo-electric cell,

When a disc, with holes in it similar to those in the
scanning disc at the sending station, is rotated in front
of the glowing kino lamp, so that the light will shine
throngh the holes, and the speed of the two discs is syn-
chronized, the image being hroadeast appears to he re-
produced on the face of the recciving disc. The image
does ot actually appear there—it s only an optical illn-
sion, \When the images are transmitted in sequence at
a speed of fifteen per second the further optical illusion
of motion is produced. The receiving disc must rotate
in the opposite direction to that of the sending disc—
teleyision is a sort of winding and unwinding process.
also one of the world’s greatest bits of slight of hand.

WCFL Radio Magazine, 1928



