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New Disc Keeps Down Image-Frequency

Sanabria System Uses a Spiral Divided Into Three Sec-
tions to Scan Television Subjects and Obtains Sharp
Detail and Clear Distinct Signals Within 5000-Cycle Band

NE of the main attractions at the
Radio World’s Fair held in New
York during September was the

exhibition of television transmission
and reception staged by Ulises A. Sanabria,
the young television expert of Chicago,
whose pioneer television work on the broad-
cast band was described at length in an
article appearing on page 219 of the Sep-
tember number of Rapio News, Every
afternoon and evening during the week,
people waited in long lines to get a glimpse
of the television images as they appeared
in four receivers set up in the exhibition
hall of Madison Square Garden. The ap-
paratus was kept running almost contino-
ously from noon till eleven o'clock in the
evening, being shut off occasionally only
to give the arc light and the driving motors
a chance to cool off.

Mr. Sanabria displayed for the first time
his new three-spiral-disc system, to which
reference was made in the article cited;
he thus produces 15 pictures a second, yet
keeps the frequency of the image impulses
within the 5,000-cycle limit prescribed by
law. As a matter of fact, the television
signals are actually “sharper” than voice
and music signals; that is, they do not
spread over the tuning dials of a recelver
as much as the lalter. 'T'his rather sur-
prising effect has been the subject of com-
ment by numerous listeners in and around
Chicago, in which city a Sanabria trans-
mitter is in nightly use at WIBO. ‘This
station broadcasts television Lnages every
morning except Sunday and Monday at
1.00 a.m., Central Standard Time.

TELEVISION AT STATION WMAQ

By the time this number of Rapro News
appears, the television transmitter displayed
by -Sanabrin al the New York radio show
will have been installed at WMAQ, the
powerful broadenst station operated by the
Chicago Daily News. It you are within
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The arrangemeni of holes, fn the dise used by

the Sanabria system, is indicated abowe. It

will be seci they form three spival arcs, as in
the color-tolevision system of Baird,

By Robert Hertzberg

range of this station, you can readily learn
the hours of television broadecasting by
consulting the daily radio programs printed
in your local newspaper.

This machine and that in use at WIBO
were built under Sanabria’s direction by
the Carter Radio Company, of Chicago.
Mr. A. J. Carter, its president, stated at
the New York show that several other
transmitters were then under construction,
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Unlike other triplespivalled dises, however, the

Sanabria system covers einly one-tiird of @ pic-

ture with each spival. The result iv shown in
more detail opposite,

and would be installed shortly in different
parts of the country, It is likely that one
of the new televisors will be taken over by
a third Chivago station, although at the
time this number of Rapo News went fo
press the final negotiations had not vet been
completed. - Another transmitter is tenta-
tively scheduled to go to Philadelphia, -

Except for the important detail of the
dise itself, the Sanabria televisor is much
like the numerous other disc machines. A
ten-kilowatt arc’ serves as the initial source
of illumination, its light being broken up
by a dise inte slender rays which flash
across the face of the subject being tele-
vised. These rays are reflected into a
bank of four ten-inch photoelectric cells,
which respond to the graduations of tone
(reflected from the lighter and darker areas
of the face) by producing a flickering cur-
rent. This current, which is very weak, is
amplified by a suitable bank of amplifiers
and made to modulate the radio transmitter.
This action has been described in detail in
numerous articles in Rapro News.

In practically all other disc systems de-
signed for ordinary black-and-white trans-
mission, the dise is drilled with a single
spiral of tiny holes, which cause a series of
beams of light to sweep across, or “scan,”
the face of the person being televised.
With a single spiral (of either 24 or 48
holes, usually), 24 or 48 beams have swept
across the subject. Then the outermost
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hole of the dise comes into position again
and the subject is again scanned from top
to bottomn in one revolution of the disc.
The holes are of such diameter that the
beam of light thrown out by each just
skims by or slightly overlaps the edge of
the path covered by the ray of light from
the preceding hole.  As the holes are in
a spiral, the whole surface of the subjeet’s
face is smoothly scanned, usually from top
to bottom.

THE SANAERIA 3-SPIRAL DISC

The Sanabria disc, however, is drilled
with three spirals, as shown in Fig. 1. Each
spiral comprises fifteen uniformly spaced
holes, with the spirals themselves set dif-
ferently in relation to the center of the
dise. To understand exactly how the lLoles
are arranged, study Figs. 1 and 2 very
closely. Fig. 2 shows how hole 1 of spiral
1, hole 1 of spiral 2, hole 1 of spiral 3 and
hole 2 of spiral 1 would look it all four of
them could be made to appear together
along the vertical diameter of the disc.

Let us start with hole 1 of spiral 1 in
the position it occupies in Fig. 2, and
start the disc rotating in the counter-clock-
wise direction. This hole sweeps past the
arc light, and is followed by hole 2, of the
same spiral, and by the remaining thirteen
holes. Notice carefully that holes 1 and 2
of spiral 1 do not overlap or even run
closely, edge to edge; in fact they are quite
widely separated. Now when the 15th hole
of spiral 1 has flashed by the are, hole 1
of spiral 2 comes inte position. This hole
just skims beneath the path cut by hole
1 of spiral 1; similarly, hole 2 of spiral 2
runs by just beneath the path traversed a
few moments previous by hole 2 of spiral
1. When all 15 holes of spiral 2 have run
by the arc, covering. half of the dark paths
left by the passage of spiral 1, hole 1 of
spiral 8 comes into position. This sweeps
under the path cut by hole 1 of spiral 2,
and above the path cut by hole 2 of spiral
1. The other 14 holes of spiral 3 cover
the remaining dark or unscanned strips
of the subject’s face, The disc revolves
at 900 r.pan. giving 15 pictures per second.

If all this sounds confusing at first, read
it over a second time. The system is a
rather peculiar one, but it works.

HOowW THE EYE HELPS

At this point you are probably asking:
“If the holes of each individual spiral are
so far apart, why won't thick, black lines
appear in the receiver®’ The answer is
found in that much-discussed property of
the human eve: namely, its ability to re-
tain an image after the original picture has
completely disappeared. Actually, what a
three-spiral receiving disc builds up is a
series of three separate and distinct images;
cach consisting of 15 widely separated lines,
as shown in Fig. 8. DPractically, however,
the eye retains the lines produced by the
first scan for some time after spiral 1 has
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Lhe theee spivals of the Sanabvic disc sean the dmage in alternate strips, covering 1t completely
at every revolution, however, jusi as do the other types of disc in use,

swept hy the neon glow-lmop. It also re-
tains both the first and second “scans”
while the third spiral is active. I'he net
result, as far as the eve is concerned, is a
complete image built up of elosely-adjoin-
ing beams of light.

The illusion of solidity produced by this
arvangement of spivals is very effective in
that the reccived images ave not at all
badly streaked. Of ecourse, we cannot cx-
peet something for nothing: the images are
not perfeet, and some streaks are evident,
but considering the extremely important
fuct that the image impulses do nol execed
3,000 eyefes, the resnlts mnst be considered
quite good.  With the 15-image-u-second
rate, the subject at the transmitting end

can wove from side to side without fear
of having his image at the receiving end
ook like a slow-motion comedy scene.

At the New York radio show Mr, Sana-
bria  showed the usual Iti-inch-square
inirges built np on the plate of a neon-gas
glow=lamp, with only the head and part of
the shoulders of (he subjeet visible, How-
ever, in his own laboratory in Chicago he
s been able to show the entire figure of a
man, without making any changes in the
apparatus.  The scanning light is sufli-
ciently powerful, and the pholoclectrie cells
sufficiently sensitive, to male this feat pos-
sible. The inuge of the man at the receiv-
ing end is veryv small, but his whole form
may be seen.
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SIGHT AND SOUND TOGETHER

One of the interesting experiments Mr.
Sanabria performed in Chicago, just be-

“fore leaving for the New York exhibition,

was that of transmitting both voice and
images on the same 5,000-cvele broadeast
channel, at the same time. At the trans-
mitting end he simply connccted the micro-
phone in one of the intermediate stages of
the andio amplifier working with the photo-
electric cells. At the receiving end he
inserted a low-frequency filter in the plate
cirenit of the last audio amplifier tube,
with the loud speaker in the proper posi-
tion in the circuit.

It is possible for this simple system to
worlk only because the voice frequencies are
comparatively low, and the image fre-
quencies relatively high. The veice impulses
do tend to break up the images at times;
but the experiment was performed with
marked sucecess. In fact was actually tried
“on the air;” and several experimenters in
Chicago reported that they were able to
reproduce the voice and images simultan-
eonsly.

It is obvious from the foregoing descrip-
tion of the Sanahria television system that
a special receiving dise is necessary. The
48-hole disc which has become virtually the
standarid for television work, for no reason
at all, will produce no vesults. Dy the

time  this magazine appears inexpensive
three-spiral  dises  undoubtedly will be
available,

Several Wavelengths Used for High-Frequency Radio Movies and Television

STATION WIXAY, located at Lexing-
ton, Mass,  (near  Boston), is now
broadeasting  both  television and  “radio
movies” on a wavelength of 61.5 meters, a
48-hole dise, revolving at 900 revelutions
per minute, being used. This station has
been authorized by the Federal Radio Com-
mission to usc a wide modulation band for
experimental purposes. No definite schedule
of transmission has been given; but owners
of short-wave recelvers ean easily pick up
the signals and learn the schedules from
the broadcast announccments.

The transmitter of WINAY (which is a
commpanion station of WLEX) is rated at
500 watts, and was designed especially for
radiovision work. It should he heard with-
out trouble in most parts of the [nited
States and Canada.  Alfred J. Poté, for-
werly in charge of the experimental labora-
tory of the Raytheon Manufacturing Com-
pany, of Doston, is chicf enginecr of the
station and the designer of the television
apparatus,

As the studios of WINAY-WLEX are
located in the same building housing the
short-wave transmitter, it will he possible
to broadeast the images of performers,
cither hefore or after they appear hefore
the microphone, The television transmitter
has been built in semi-portable form: so
that it may be wheeled from one room to
another. It is Mr, Pot&s plan to cut u hole
in the wall of the main studio and to stand
the televisor inside this; so that the ap-
paratus will not crowd the studio itself.

For the “radio-movic” transmissions, spe-
cially prepared motion-picinre film will he
used. Ranro Nuws will publish further de-
tails of the apparatus, and will give the full
transmitting schedules, as soon as the in-
formation is released.

“

HF. Jenking “radio movies” are now

being broadeast on 186 meters, in addi-
tion to the 46.72-meter transmissions, an-
nounced on page 420 of the November num-
ber of Ranio News. This wave falls a little
short of the tuning range of most broadcast
veceivers; hut it can be tuned in with the
biggest coil of the usual plug-in-coil short-
wave set. If you cannot pick up the 46.72-
meter signals, because of “skip-distance”

effeets or merely because of your location,
try the higher wave.

The “vradio movies” are broadeast on Mon-
day, Wednesday and TFriday nights from
§:00 to 9:00 p. m, E. 8. T. Announcements
are made in both phone and code; the eall
letters of the station are W3XK. The Jen-
kins Laboratories, from which the trans-
mitting is done, arc located at 1519 Con-
necticnt Ave, N. W, Washington, ID. C.

Above, left, A. 7. Carter of the Carter Radis Co. betng televised by the transmitter which 17, A

Sauabria 15 operating.
Vaork and Chicago.
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Tlis appavatus was exhibited at the vadio shoses heid recently in New
The “checking™ recefver appears at the right,



