This article describes the use of a scanning belt in both the camera and receiver. It is from a 1933 book called RadittoGons
and Repairing, by James Moyer and John Wostrel.

CHAPTER XIX
THE TELEVISION RECEIVER

Transmission of Television Pictures.—A brief deseription
of one method used at station W1XAV, Boston, Mass,, in the
transmission of television pictures is necessary for a clear
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Fia, 109.—Television projector.

understanding of the apparatus required for a television
receiver.

The source of light in the studio is a 3,200 candle-power
electric are. The rays of light are directed by a parabolic
mirror toward a thin metal scanning belt 15 inches in diameter
which is revolved horizontally by a synchronous motor
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operating on 60-cycle alternating current. Around the edge
of this belt there are 48 square holes equally spaced and
arranged in a spiral; the first hole is close to the top edge of the
belt and the last hole is placed the farthest away. When the
scanning belt moves, rays from the are light pass through one
hole at a time and then through projection lenses like those
used in moving picture machines. These lenses focus the
light rays in spots on the figure or object to be transmitted by
television. Thus the object or figure in front of the television
transmitting apparatus is scanned by 2,304 spots of light every
twentieth of a second or by 46,080 spots per
second. These spots of light must be put
together in the receiver to form the complete
picture.

As shown in Fig. 169 the object is viewed
by four photo-electric cells, C;, Cs, Cs, and Cy,
which are placed in a vertical frame F. The
kind of photo-electric cell used in this appa-
ratus has a 12-inch glass bulb evacuated of
air but containing a small amount of the inert
gas argon. The front of the photo-electric
cell (Fig. 170) is transparent so that light can
enter. The rear of the cell is covered with Fra, 170.—
a coating of the alkali substance known as mai fa e
metallic potassium, which has the property of vision projec-
emitting electrons when it is struck by a light
ray. Rach photo-electric cell has two terminal wires, one being
connected to the metallic coating on the inside of the cell and the
other to a nickel electrode placed centrally in the bulb. The
electrons emitted from the metallic coating pass to the positive
central electrode; the quantity of electrons emitted increases as
then amount of light entering the cell is increased. In other
words, the photo-electrie cell “views" the object (the person
standing in front of the frame F), and produces a varying or
pulsating current which is used in the transmission of the
image of the objeet.

The rays of light which are directed from the light source
toward the object are reflected from that object to the photo-
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electrie cells Cy, Cs, C; and Cy. The amount of light reflect:
from the surface of the object depends somewhat on the cole
smoothness, and other characteristics of the surface. Th
in the scanning of a face, the hair, eyebrows, and lips, beis
relatively dark, reflect less light than parts of the cheek or
nose. When a spot of light strikes the object, the reflecte
rays of greater or less intensity pass into the photo-electr
cells and release electrons in them in amounts varying accort
ing to the light intensity.

The weak current from the photo-electric cells goes to
vacuum-tube amplifier and then to a modulator (p. 435)
six stages of high power. In a typical television transmi
station the carrier wave (p. 432) has a wave length of
meters, or a frequency of 2,120,000 cycles. The carrier wav
is amplified and the output goes to a 50-watt vacuum-tub
transmitter where it is modulated by the light from the picture
Finally the modulated wave is amplified by two 1,000-kilc
watt tubes.

Television Receiving Equipment.—Receiving equipment o
one type! which is available commercially consists, as shows
diagrammatically in Fig. 171, of a television receiver R,
synchronizing amplifier A (Fig. 172), a power supply unit F
(Fig. 171), and the device for showing the picture. A len
about 6 inches square is set in the front panel of the cabine
of the receiving equipment. The control apparatus includes
an on-and-off switch S, a tuning dial D, and a volume contre
V which affects the quality of the picture. After the sthch
is moved, the dial D is turned until a picture is seen plai
through the lens.

The device for showing the picture consists of a scannir
belt B (Fig. 173) supported on a frame driven horizontally by
motor M, a neon lamp, and a lens (not shown in the figure)
The scanning belt is, in general, of the same type as the ons
already described, having 48 square holes /I each 0.020 inck
on a side, and spaced equally in the form of a spiral. The
motor M is of the synchronous type, rated at {5 horsepower,
The synchronous type is necessary because both the trans

1 Shortwave and Television Laboratory, Boston, Mass.
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Fia. 171.—Television receiving equipment.
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the wiring arrangement.

1415 not a part of the receiver
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mitting and the receiving equipment must run with exactn
at the same speed. :

In the operation of this receiver, the picture appears on ti
“plate” of the neon lamp which corresponds here to tho 0

Fra. 172.—Synchronizing amplifier for television receiver.

speaker of a radio set for receiving “broadcast” s -_u"‘f
This neon lamp is a sealed glass bulb containing a qus
of the inert gas neon. The bulb contains a nickel plate wi
is connected to the negative side of the cireuit mcludlng

F16. 173.—8eanning belt and motor drive.

photo-electrie cell, and a wire grid requiring a positive charge.
When a current flows between the grid and the plate the neon
gas is ionized, breaking up into charged particles (atoms and
electrons). The collision or bombardment of these particles
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causes the plate of the neon lamp to glow with an orange-red
light. The brilliancy of this light decreases if the voltage on
the grid and the plate of the neon lamp is reduced, and
increases if the voltage is increased. This change in voltage is
produced by the variations in the received signal.

The neon lamp is placed behind the scanning belt B (Fig.
173) so that a spot of light is thrown through each hole in
succession as the belt turns. The illusion of 48 lines of light
travelling downward in rapid succession is produced because
each hole in the belt is dropped a distance equal to its diameter
below the position of the preceding hole during one revolution,
and because of the high speed of the scanning belt. Each
spot of light is on the plate of the neon lamp for one forty-
thousandth of a seecond. Owing to the retentivity of vision;
that is, the phenomenon that the image of an object is retained
by the eye for some time, the 2,304 spots of light are retained
on the retina of the eye and form a complete picture. Because
this happens 20 times a second the eye is unable to distinguish
the individual pictures and sees them in motion as a moving
picture of the object. The received image on the plate of the
neon lamp is about 1 inch square and is magnified by the lens
to appear on a surface 4 inches square.

The picture is brought into ‘““frame” by a control device
which varies the motor speed. If the receiver is not on the
same alternating-current power system as the transmitter the
picture can be kept in view by means of this synchronizing
adjustment.

There is no fixed standard for the transmission of television
signals as may be seen from the following table of stations.
The television receiving equipment which has been deseribed
can be adapted to any particular system by using a scanning
belt with the proper number of holes, and by changing the
speed of the motor. A motor speed control is provided which
gives either 900 or 1,200 revolutions per minute.

In most cases the television equipment can be connected to
an existing antenna without interference with the reception of
a broadcast program.






