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ACK a few
many at that—it was said that bul
one human faenlty ecould jump in
a fraction of a second from one end
of the earth to Ihe olther—ihe imagination.
Up to a comparatively short time ago this
wius true; but, with the advent of radio
broadeasting as it is known today, it he-
came possible practically le annibilate the

yvears—and not so very

¥ v gto

limitations of space, with respect to sound.

Is it now considered marvelous when a
singer is heard, three thousand miles dis-
tant?  Indeed, no; the listeners tulke it as

n matter of course, as they do the other
wonderful inventions in daily use.

But until very recently it was still up to
the overworked imagination to picture the

appearance of the performer who was
broadeasting. In some
1 cases this mav have been

for the best; ns  the
imagination is a wonder-
ful artist, and produces
often heauty where
beauty is not. Dut, for
better or for worse,
thanks to the further de-
velopments made by 1
E. F. W. Alexanderson
in the art of television,
what actually ecenrs in
the hroadeast studio ean
now he seen by the radio
audience.

At the top of the pape, tursting
the television receiver: the
image is seen  throngh the
small square ofcuing en a
level with the operator's eyes,
Notice the broadeast recciver
and lond speaker. At the
feft, Fig. D, shoies the rear
of the reeeiver: one man is
pointing  eunt the uuniversal
wigtor, selifeh drives the scan-
sitng dise. Above the mofor
ie the Moore neon lamp. On
the lotver shelzes are Dbat-
teries and the amplifier and
rectificr tubes, Dr. E. F. ¥,
Au.aam‘n son 15 _secn at the
left 1w cach illnstration.
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Although the picture as scen in the tele-
vision receiver appears no nore than three
inches square, and there ave instants when
it is obliterated hy static or some other
interference, the remarkable part of the
story is that the device worked at all. Every
50 often, during the last few vears, enthu-
siastic articles have appeared, telling hew
television is rapidly becoming a veality in-
stead of an engineer's cream. But these
fuifiliments of dremius were in lahoratories;
now television has been carried to the home.

TELEVISION DEMONSTRATION

In one corner of a vast room in the
General Electric Company’s reseavch labora-
tory at Scheneetady, N, Y., a few davs ago,
were set up an are light, a rapidiy-revolving
metal dise, four photloclectric cells in a
frane, and several boxes. Just around
corncr a group of men were gathered in a
room totally dark, save for two squares of
pimkish light about three inches sguave.
These two squares of light were the cyno-
sure of all eyes; these pinkish squares were
what manr of the men in that reom bhad
travelled handreds of wniles to sce; for they
were the proof that television in the home
is no longsr a dreamn, but an actual fact.

A voung woman was scated hefore the
bank of photoclecivie cells, with narrow
bands of light and shadow playing across
her features. She smiled, frowned, rolled
her cyes, and smoked a cigarette—and all
these aclions were instantly and faithfully
pictured in the little squares of pinkish light
in the adjoining durk room. At the same
time, the conversation which she kept up
with one of the operators came into the
dark room Ihrough a loud speaker. Then
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her phice was taken by a yvoung man with
n ukelele and, although the instrunent was
invisible (being below the line of vision of
the transmitting apparatus), his voice and
the musie came from the loud speaker as
his fave appeared in the magic squares.

The guestion will present itself naturally
fo the rveader’s mind: “IHow well did these
faces come over the air:” It was possible
to see every detail in the features, the in-
dividual leeth, tor example; when the eves

Cwere rolled, one could follow with case the
movement of the pupils” In short, the
teansmission of fuces by radio can be com-
puretd in quality to moving pictures in their
carliesl days.

In three homes in diffcrent sections ot
Seheneetady, similar television receivers had
been insfalled to show that veception in the
lonue is possible and praeticable, A short
anlenna was emploved to piek up the 37.8-
meter waive on which the television impulses
were broadeast. The results obitained in
the homws were of the sue excellenee as
thuse demonstrated in the labovatory.

THE ELECTRIC EYE

The transmitling apparatns for hroadeast-
ing television is not very complicated, as
can be seen from Figs. A and B, which show
the pick-up. In the left foreground of Fiy.
A is a powerful are light, the rays of which
are hroken up hy the spirallyv-nrranged holes
in the dise, which is rvotaling at the rate
of cighteen revolutions per second, being
driven by a small motor. The light rays

are concentrated and foensed an the face
of the girl hy means of the lens held in the
See Iig B.

synare wooden support.

After the vays of light from the are have
lieen broken up by the revelving dise and
focused on the face of the subject (where
they appear to the camera as a series of
light and davk hines; see Fig. C), they are
reflected from the surfuce of Lhe face to
the four photoclectric cells in the thiek,
square frame of galvanized jron, 'T'hese
possess the property of changing light en-
ergy into electrie encrgy.  (‘T'hese cells were
described on page 640 of the Decembier,
1927, issue of Rapio Nrews; previous tele-
vision experiments will he found deservibed
in the June, 1927, issue.) ‘The output of
these cells, after being amplified, modulates
ihe carrvier wave of the 37.8-meter lrans-
mitter, the antenna of whieh is located on
the roef of the vesenvch laboratory. In
Fig. I3 may also be seen at the right of the
table the condenser microphene for picking
up the voice, which was simultaneonsly
broadeast on WGY's regulnr wave of 379.5
meters. A very short wavelength was chosen
for hroadcasting these “piclures” because
a channel 40 kiloeveles wide is needed; this
is beenuse of the depth of modulation neces-
sitated by the great vange of differences in
shading, which nmust be reproduced in the
transmission of vision.

THE ELECTRIC PAINTBRUSH

The average radio enthusiast is most likely
much move interested in the apparatus for
reception than in that just described. Com-
pared with the television receivers that have
been deseribed in this migazine previously,
the latest one is simplicity itself. In place
of the loud speaker, & Moore neon tube
is conneeted in the output of a short-wave
receiver of the re-
generative  type.
The most inter-
esting  property
of the neon lamp,
which was in-
vented by P Me-
Farlan Moore (as
related in My
Moore's  hiogra-
phy, “I'hirty
years in the Dark
Room,” which ap-

earrxing the leng,

vigible and a fourth
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Fig. A ot the left aud Fig.
porutie wsed dn transmitting by radie the hmage of the
are lamp is at the left and, between the revolving dise and the squarve
Frame holding the photoclectri
The awmpl
grouping af the phetecleetric
belitnd  the wmplitics beves.
the right and the fines of light aud shadew on Hhe givl's face n Fig. B,
and the eilargement in Fig, C, at the lower left,
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peared in Ramo News, from December, 1925,
to May, 192¢), is that it responds to the
changes in intensities of the current and
causes fluctuations in the intensity of the
emitted light; just as the diaphragm of a
lond speaker produces puisations in the air
in response to alternating-current impulses.
It is said that this lamp will go on and off
in a millionth of a secondy so that in its

£

D. McFarlan Moore (left) aud E. F. W,
Alevandesson discusting the neon lamp wsed in
the television recciver

use there is none of the “tine lag” whicl
is the greatest problem those working
television have had to meet.

The plate of the Moore tube, on which
the image is built vp, is abont 174 inches
fong and 1 inch wide. The scanning disc,
whieh can he seen in front of the lamp in
the rear view of the apparatus (Fig. 13),
is of the smwme size as that used in the trans-
witter, 24 inches in diameter. The 48 holes
(which have a diaineter of 33 mils each—or
about 1/30-inch) trace suecessive lines on
the picture, lterally “painting” it in one
revolution. The dise is turned by a stanu-
ard “nniversal” motor; which is to say that
it can be operated from cither direct or
alternuting eurrent. The speed of this motor
and, thercfore, of the disc, is controlled by
a push-hutton. In order to enlarge the
image as mueh as possible, a magnifying lens
is plaved hetween the scanning dise and the
ohserver's eve; tims bringing the image up
o 3 inches squave.

slgie shose the selatize positions of the ap-
] In Fig. A the

eclls, is the small square woeden holder
© is i the two boxes at the ripit, ™ The
in Fig, B below, thece being
Note the microfhoue gt

s is
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A diagram of the Alevanderson method of aperation in the transmission
and recoption of television. At the wpper left ave the transmitter for the

SYNCIIRONIZATION BY HAND

In most of the television veceivers bmilt
hevetofore, there has been employed some
antematic neans of synchronizing the re-
ceiver wilh the transriitter; such as (he
broadeasting of a cerlain frequency that
wonld 1make two motors run at exactly the
same specd.  1n Dr. Alexanderson's systen
no such complicated methoed of synchroniza-
tion is eployed: the simple and only speed
control 15 a push-button that wvaries the
speed of the universal motor turning the
dise.

When the receiver is first started the
speed of its motor is far below that of the
oue at the transmitter, and the resultant
image is a straight line of light, As the
motor is brenght neaver and nearer to syn-
chironous speed, this line of light breaks up
into a series of parallel lines, slanting first
one way and then the other. Then there
appears a distorted image of a faee, again
breaking up into splotches of light and dark.
Finally, when the two molors are running
in synehronism, a true image mayv be seen
on the lens. This image constantly shifts
from one side to the ather, as the speeds of
the two motors varys but this shifting from
side Lo side does not intertere with the re-
veplion, as the movement can be made to be
very slow,

Here it is that the eperator must exercise
his skill, in keeping the received image as
near the centre of the lens as possible. This
is done by *whipping” {he molor; ie., scnd-
ing un cleetric impulse to lhe motor by
means of the push-button, and thereby in-
ereasing the speed. This is far from being
# diflicult feat, as it requires no more skill
than steeving an autoinohile along a road.
Sometimes, when the two motars get slightly
out of syuchronism, the lower half of the
image may be above the upper; so that a
man's collar and tie may be seen above his
head. This condition can be easily adjusted,
however; just as a like condition is remedied
hy the maotion-picture operator when the
pieture gets out of its “frame.”

In the lower part of the cabinet, which
(as may be seen) is abont the same size as
that which honses an ordinarvy talking ma-
chine, is an amplifier with two rectifier

tubes. A storage battery and dey-cell “137
batteries for the short-wuve unit are on a
shelf over this wnplifier, whicl utilizes A.C.
house current. Dy the use of a universal
molor and the rest of the equipiment as
mentioned above, it nuy be easily seen that
the television receiver is one that ean be
used in almost any home; the only provision
being that 110 volts of either A.C. or D.C.
be available.

NEW DISCOVERIES IN RADIO

When introducing his apparatus
in preparation for the demonstra-
tion, Dr. Alexanderson mentioned
the fact that he expeets televis-
ion to have within five vears the

Fig. E. The new type of shorbivave

transmitting anteung, called the “checker.

board,” 1he sides of cach squnare are

equal to aie-half a wwavelength. These

half-teave antenuas are so  connccted

that they ozcillate in plase ond aced wok
be tuned.
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image and the sicraphenc for the voiee, whieh is broadeast on a different
wapelength. At the vight are the reccivers for iclevision and specch.

sume status that voice transmission has
today. Of conrse, there are still a number
of “bmgs” that have to be eliminated before
the apparatus can be put on the nmrket
for general use; bui, considering the rate
at which television engineers are progressing
in their worlk, the thne is approaching

rapidly when it will be possible to see as
well as hear the artists as they appear in
the studie,

(Continved on page 11506)
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Television Comes to the Home

(Continued from page 1100)

But there is another side to the story.
In studying radio reception, as we know
it today, static, interference and fading are
factors about which very little is known.
‘These are also present in television, lmt
instead of being andible they are zvivible
Not only that, but {he eve is more sensitive
to diffcrences in shading and minute changes
of position than is the ear to differences in
sounds. For that reason, the study of the
problems of transmission will be made much
more effective by the use of television
apparatus.

In television “static” appears on the
screen as black splotches, which moementar-
ily blot out the image. “Fading,” such as
that experienced in voice transmission, re-
sults in, literally, the gradual fading out
of the image on the lens. When the receiver
is oscillating or “squealing” the image has
more contrast; i.e, the shadings and shad-
ows heecome a dead blaek with a correspond-
ing lightening of the “high lights.”

Another interesting part of radio trans-
mission, which is bhrought out hy television,
is the “echo image.,” This condition is evi-
denced on the lens by a dounble image, ie.,
the appearance of a perfect sccondary image
heside the fundamental image, and alinost
as strong. This occurs only under certain
weather conditions and is believed to be
a visible “echo” of the wave due to vertical
reflection from the electronic layer of the
upper atmosphere. The echo image is usu-
ally displaced on the lens to a distance cur-
responding to a delay of one fifteen-hun-
dredth of a second; showing that the echo
wave had travelled about 124 miles and yet
was nearly as strong as the other, which had
only travelled a few miles, Olwviously such
phenomena as this could never be detected
by the car.

A XEW TYPE OF ANTENNA
Experiments in the fields of television have
brought about a new type of antenna, which
is illustrated in Fig. E. From the arrange-

ment of the wires it has been named a
checkerboard anterma; the sides of each
square being equal to half a wavelength.
All these half-wave antennas are connected
in such a way that theyv oscillate in phase
and require no tuning.

The checkerboard antenna is ned a beam
antenna, although all the encrgy is pro-
Jected in the general direction toward which
it is desired to transmit. The angle at
whieh the antenna is arranged is of great
importance; for example, the one shown in
Fig. ¥ is intended for work with San Fran-
cisco and the left side of the illustration
is toward the west.

As mentioned previously in this article,
there are still many mechanical and elee-
trical obstacles that wust be overcome be-
fore television apparatus, such as that illus-
trated here, can be available for ordinary
home wse. But the important thing is that
it is at present a reality, and no longer
merely an engincer's dream.  In three homes
in Schenectady today television receivers
stand beside the regular broadeast recciver
and, although members of the families at
present have to crowd a bit to see what is
coming over the air, yvet the time surely is
not far distant when they will be able to
sit comfortably before the television recciver
and see with the same ease as they hear
today.

There certainly ean be no doubt that we
are on the threshold of a new era. Tele-
vision has been demonstrated several times
before in this country and abroad; but now
it has been brought into the home in a man-
ner that can be readily comprehended and
by apparatus simple enough for the average
man, who is not mechanically inclined, to
operate.  And that is a real step forward.
Although it is the technical man and the
experimenter who have macde radio what
it is today, the layman—who is typical of the
great majority of radio enthnsinsts—is the
one to be pleased and catered to in the per-
fection of radio utilities.

A Novel Automatic Volume
Control

(Continued from page 1131)

while with a “voltage-squared™ detector, the
average rectified voltage is proportional to
the average total power of earrvier and side-
hands.  This last feature is worthy of men-
tion in connection with the control system;
since the automatie grid bias should depend
on only the cavrier amplitude, independent
of the modulation.

With the cirenit eonstants shown in Fig. 1,
the time constant of the cirvenit which con-
nects the rectifier to the grids of the con-
trol tubes is 140 sccond; so that the con-
trol system comes nearly to equilibrium in
1720 sccond. This time can be reduced
further if necessary, but is ultimately
limited by the allowable reduction of the
sigmal  modulation at the lowest audio
frequencies,
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In eonsequence of the automatic control
aetion, it becomes difticult to tune the reeciv-
ing set aceurately hy car to a desired signal.
The amplifieation is decreased as the re-
sponse to the signal is increased hy tuning,
and wvice versa: so that the point of reson-
ance is indicated by minimum plate eurrent
in the radio-frequency amplifier. 'Tuking ad-
vantage of this fact, a milliammeter (MA,
Fig. 1) is conneeted in the plate eircuit of
the first tube, to he uscd as a resonance
indicator, and also to give an indication of
relative signal intensities.

o5 3

USE oF B UNIT
There is an incidental problem in supply-
ing the plate current to all tubes of the set

deseribed, from a common reetifier-and-filter



