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My invention: relates to television transmitters
and particularly to apparatus for transmitting
pictures from moving picture film.

In o television transmitting system of the char-

8 -acter described and claimed in application Serial
© "No. 729,730, filed June 9, 1934, in the name of
Alda V. Bedford and assigned to the Radio Cor-
poration of America, a cathode ray transmitting
tube is employed for converting light images into
10 electrical signals. 'This tube has a photo-electric
mosaic having a storage effect whereby a picture
image may be projected upon the mosaic, then
interrupted by a shutter, and finally the resulting
electrical image on the mosaic scanned by the
18 cathode ray to produce the picture signals. To
effect such operation, the moving picture film is
moved into position intermittently for projection
by an intermittent mechanism and the picture
image is interrupted by a shutter while the film
20 is being moved into position for projecting the
next picture frame and while the mosaic is being
scanned. Obviously, there must be a proper tie-
in of the intermittent mechanism, the shutter,
and the. scanning or deflecting circuits.
This tie-in is obtained by mechanically con-
necting the intermittent mechanism and the
shutter and by operating both the-intermittent
mechanism and the deflecting circuits in synchro-
nism with an alternating current power supply
30 such as a 60 cycle line. Such synchronous oper-
ation is obtained by Keeping the deflecting cir-
cuits i synchronism with the 60 cycle line by
means of a control circuit such as described and
claimed in the above-mentioned application and

85 by driving the intermittent mechanism by means
of a synchronous motor connected to the same 60
cycle line.

In the above-described system the synchronous
motor may lock in at a position for proper opera-

40 tion of the system or it may lock in 180 degrees
out of phase with the correct position. Prior to
my invention, it was the usual practice to open
nomentarily a switch in the ‘motor line when. it
locked in out of phase. If the motor was still out

45 of phase when the switch was closed, the opera-
tion was repeated:

It is an object of my invention to overcome the
above-mentioned difficulty by providing sauto-
matic means for properly phasing the intermit-

50 tent mechanism and shutter with respect to the
scanning operation. '

In the preferred embodiment of my invention

26

the synchronous motor and the intermittent.

mechanism are coupled through a clutch which
55 may be slipped 180 degrees if there is the wrong

(CL 178—19.2)

phase relation between the projection of the pic-
ture and the scanning. The clutch is magneti-
cally operated and is slipped 180 degrees only
when an electrical impulse produced by each ro-
tation of the shutter disc is in the wrong phase
relation to the 60 cycle current driving the syn-
chronous motor.

The invention will be better understood by re-
ferring to the following description taken in con-
nection with the accompanying drawings in
which

Figure 1 is 4 view showing a television trans-
mitter embodying my invention,

Figure 2 is an end view of the shutter shown in
Hig. 1,

Figure 3:is a perspective view of a clutch ele-

. ment shown.in Fig. 1, and

Figure 4 is a plan view of & magnetic unit
shown in Fig. 1.

Referring to’ Fig. 1, a television transmitter
system is illustrated which includes a cathede ray
transmitter: tube f of the type described in an
article by Dr. V. K. Zworykin which appears in
the January, 1934 issue of The Journal of The
Franklin Institute. This tube comprises an evac~
uated envelopé -having an electren gun 3, a focus-
ing and accelerating anode 4 and a mosaic § of
light sensitive elements thereon. Deflecting
means, such as deflecting coils. T and 8, are pro-
vided for deflecting the electron beam horizon-
taily and vertically, respectively, in order to scan
the mosaic 6 with the electron beam.

Tg produce the desired current flow through
the deflectirig coils T and 8 for deflecting the elec-
tron beam, an electric discharge tube impulse gen-
erator ig provided. - This generator comprises a
main oscillator 8 from which are derived electri-
cal impulses of the desired frequency for hori-
zontal deflection and also electrical impulses of
the desired frequency for vertical deflection. The
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main oscillator 9 may be a blocking oscillator of .

the type described in U. S. Patent 1,999,378 or it
may be a multi-vibrator.

The voltage impulses produced by the oscillator
9 are impressed upon a chain of frequency di-
viders #{, 12, and (3, each of which may be a
blocking oscillator operating the same as the main
oscillator 8 but at a lower freguency. Each oscil-
lator is locked in step with the oscillator of next
highest frequency.

The frequency of the main oscillator output is
divided in three steps of seven, as indicated on
the drawings, to produce voltage impulses occur-
ring at the rate of 60 per second, this being the
desired. vertical deflecting or frame frequency.
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2
The 60 cycle impulses are supplied to the input
circuit of a saw-tooth wave generator {4 which
converts them into voltage impulses of the neces-
sary shape for causing a flow of current having a
saw-tooth wave shape, through the deflecting
coils 8.

The horizontal deflecting impulses are obtained
by impressing a portion of the output energy of
the main oscillator 9 upon the input circuit of a
frequency divider {6 which divides the frequency
of the main oscillator cutput by two to produce
10,290 impulses per second. The output of the
frequency divider 16 is impresed upon a saw-tooth
wave generator {7 which has its output connected
across the horizontal deflecting coils T for causing
a flow of saw-tooth wave current therethrough.

It will be noted that the vertical deflecting and
horizontal deflecting frequencies are such as to
produce a 343 line picture, the scanning being
interlaced. Although my invention is described
in connection with an interlaced scanning sys-
tem, it should be understood that it is of general
application.

The motion picture film having thereon the
pictures to be transmitted is indicated generally
at 18. The picture frames are moved intermit-
tently into position in a film gate 19 by means of
an intermittent 21 of the type described and
claimed in application Serial No, 653,947, filed
January 28, 1933, in the name of Alda V. Bedford
and assigned to Radio Corporation of America.
The intermittent 21 is driven through a clutch
22 by a synchronous motor 23 at the standard
speed whereby 24 pictures per second are pro-
jected upon the mosaic 6. As described in the
above mentioned Bedford application, alternate
picture frames are scanned twice while the re-
maining picture frames are scanned three times.
A shutter disc 24 is also driven by the syn-
chronous motor 23 through the clutch 22, it being
rotated at 60 rotations per second. As will be
explained hereinafter, means is provided, in ac-
cordance with my invention, for slipping the
clutch 180 degrees,

As shown in Fig. 2, the shutter disc 24 has a
single opening 26 therein for the purpose of cut-
ting off periodically the light projected toward the
mosaic 6.

In order to keep the scanning of the mosaic 6
In the correct time relation to the projection of
pictures thereon, a control circuit 27 is provided
for maintaining the oscillator 9 locked in with
the 60 cycle power line 28 to which the motor
23 is connected. The control circuit includes an
electric discharge tube having a cathode 31, a
control grid 32 and an anode 33. The tube 29
is so adjusted that it functions as a distorting
amplifier or detector. In one specific embodi-
ment this is accomplished by maintaining the
control grid 32 at a high negative bias by means
of a biasing source, such as a battery 34, the
negative bias being high enough to bias the tube
beyond the cut-off potential. The anode 33 is
maintained at a positive potential by means of a
source of potential, such as a battery 36, having
its negative terminal connected to the cathode
31 and its positive terminal connected to the an-
ode 33 through the resistor 31. 'The resistor 37 is
shunted by a filter condenser 38,

If oscillator 9 is a blocking oscillator, the re-
sistor 37 is connected in series with the blocking
oscillator grid leak resistor whereby any change
in voltage drop across the resistor 37 causes a
change in the bias on the control grid of the
blocking oscillator. The filter condenser 38 has
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sufficient capacity to integrate current impulses
and cause a substantially steady flow of current
through the resistor 37.

The current flow through the control circuit
resistor 3T is caused to vary in response to a
phase shift between the frequency of the 60 cycle
current from the power line 28 and the frequency
of the impulse generator output by impressing
the impulses from both the power line and the
impulse generator upon the input circuit of the
control tube 29.

Current from the 60 cycle line 28 is impressed
upon the input circuit of the control tube 29
through a transformer 39 in such phase that it
adds with 60 cycle impulses which are supplied
from frequency divider 13 through a wave shap-
ing amplifier 41 to the grid of control tube 29.
The wave shaping amplifier 41 may be omitted, if
desired, particularly when the distorting or de-
tector tube 29 is biased to cut-off, as described.

It will be apparent from the foregoing descrip-
tion that the control circuit 27 and its associated
circuits cause the mosaic 6 to be scanned syn-
chronously with the projection of the picture
frames thereon. The exact picture projection
and scanning operation is not described in detail
as it is, in itself, no part of the present invention.

The picture signals appear across a resistor 42
connected between the mosaic 6 and the second
anode 4 and are impressed upon a picture signal
amplifier 43 which amplifies them and impresses
them upon a radio transmitter 44.

In order to maintain the scanning at the re-
ceiver synchronized with the scanning at the
transmitter, the horizontal synchronizing im-
pulses are impressed through a wave shaping am-
plifier 46 upon a suitable point in the picture
signal amplifier 43. Likewise the vertical de-
flecting impulses are impressed through a wave
shaping amplifier 47 upon a suitable point in the
picture signal amplifier 43. Preferably, the hori-
zontal and vertical synchronizing impulses are
impressed upon such a stage in the amplifier 43
that they appear at the receiver with a polarity
opposite to the polarity of the picture signals
in the white direction whereby the synchronizing
signals and picture signals may be more easily
separated. It will be understood that in accord-
ance with usual practice, the horizontal syn-
chronizing impulses are transmitted at the end
of each scanning line while the vertical syn-
chronizing impulses are transmitted at the end
of each picture frame whereby the picture signals
and the synchronizing signals are not transmitted
simultaneously.

Referring now to the clutch mechanism 22 and
to the means for operating it, the clutch com-
prises two plates 48 and 49 which are keyed or
otherwise fastened to the shafts 51 and 52, re-
spectively. The plate 48 carries an arm 53 piv-
oted at the point 54, the outer end of arm 53
extending through an opening in the plate 48
whereby it may engage an opening or projection
on the plate 49.

One suitable way of making the clutch plate 49
is illustrated more clearly in Fig. 3. 'The surface
of plate 49 facing the plate 48 has two grooves
56 and 57 therein, each of which extends 180°
around the face of the plate. Each groove be-
gins as a shallow groove and gradually gets
deeper until a point 180° away is reached at which
point the other groove starts. Obviously, various
other shaped openings or projections may be sub-
stituted for the one just described,

It will be seen from the foregoing description
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that -if: the end of arm 93 is pulled. away: from
the face of plate 48 momentarily, it will permit
the: plate 48 to rotate 180° ahead of plate 49.

The apparatus-for causing stich-an action in-the-

event the moving picture: projector starts up in
the wrong phase will how be: described..

Some suitable means is: provided for causing
an electrical impuise to be produced in: response
to each rotation of the shutter disc 24.
example, 2. magnet coil 58 on a’ U~shape iron core
b9, as shown in Figs. 1 and 4, may be set close
to the shutter disc 24. The-coil ‘58 is-energized

by a battery 61, the primary of a transformer’

62 being included in series with the: coil-and bat-
tery. - The disc 24'is-of magnetic material where-
by an impulse is produced in the coil 58 each
time the opening 28 comes opposite the core §8.
This impulse is converted intc a sine wave by
the tuned secondary of transformer 62 and im-
pressed upon the grid of an amplifier tube 63.
The grid of this tube may be suitably biased by
the battery 61. .

The plate of tube 63 is connected through the
secondary of a transformer 64 and through a
magnet coil 86 to ground. The primary of trans-
former 64 is connected to the 60 cycle line 28
whereby the plate of tube 83 is made positive
during the positive half of each cycle. If the
grid of tube €3 is positive at the same time the
plate is positive, current will fiow through the
magnet coil 66. However, if the phase of the
grid and plate voltages is shifted 180°, no current
can flow through the coil 66.

If a current impulse is supplied to magnet coil
88, a lever 87 pivoted at a point 68 is pulled to-
wards the coil by a magnetic core 69 whereby a
slidable washer Ti pushes the end of arm B3
against a spring 12 to cause a momentary disen-
gagement of the arm 53 and the clutch plate 48.
This lets plate 48 rotate 180° ahead of plate 49
before arm 53 engages plate 49 again. A con-
denser 65 may be connected across the magnet
coil 66 to prevent chattering of the lever arms 87
and 53 due to the rapidly recurring impulses

5 supplied to the coil 86.

It will be seen that, if the apparatus is so ad-
justed that when the projector is properly phased
with the scanning, there is no current flow in
the pilate circuit of tube €3, the clutch 22 and
associated control circuit will automatically cor~
rect the phase relation if the motor 23 locks in
at the wrong place. Thus, if motor 23 locks in
at the wrong place, the plate and grid of tube
83 will be made positive at the same time, the
arm 53 will be pulled out of engagement with
clutch plate 48, and there will be a 180° shift
between motor 23 and shutter disc 24.

It will be understood that I have shown one
embodiment of my invention merely by way of
example and that many changes may be made
therein without departing from the spirit and
scope of my invention.

I claim as my invention:

1. In a television transmitter for the transmis-

5 sion of pictures on a moving picture film, a cath-

ode ray tube having a screen structure, a moving
picture projector for projecting said pictures upon
said screen structure at a rate at least equal to
that of persistence of vision, a synchronous motor
for driving said projector, means for effecting a
scanning action in said cathode ray tube for
deriving picture sighals from said screen struc-
ture, means for maintaining a fixed time relation
bhetween said scanning action and said picture
projection, and means for shifting automatically

For

3

the phase relation between said scanning and
the projection of said pictures in response to said
projector starting up in an undesired: phase rela-
tion with respect to said scanning.

2..The invention according to claim I charac-
terized in that said last means includes a clutch
through ‘which said motor is' connected to said
projector, said:-clutch having relatively movable
parts which may be shifted in steps of 180° with
respect to each other.

3. In a television transmitter for the transmis-
sion of pictures on moving picture film, a cathode
ray tube having a screen structure, means in-
cluding an intermittent mechanism and a shut-
ter for: projecting said picture upon said screen
structure, a synchronous motor connected to
drive said intermittent mechanism and shutter,
said motor being supplied with power from.a

certain power. line, means for effecting a scan-

ning operation in said cathode ray tube for de-
riving picture signals from said screen structure,
means for maintaining a fixed time relation be-
tween said scanning and the frequency of said
power supply, and means for changing automati-
cally the phase relation of said intermittent
mechanism and shutter with respect to said
motor in response to an incorrect phasing of
said picture projection and said scanuing.

4. The invention according to claim 3 char-
acterized in that said last means includes a mag-
netically operated clutch which slips 180° in re-
sponse to a current impulse being supplied there-
to.

5. In a television transmitter for the transmis-
sion of pictures on a moving picture film, a cath-
ode ray tube including a mosaic of elements ca-
pable of storing a charge thereon and includ-
ing means for producing a cathode ray and di-
recting - it -against said mosaic, intermittent
mechanism for moving said film into position in-
termittently for projecting picture frames suc-
cessively upon said mosaie, a synchronous motor
for driving said intermitient mechanism, means
for causing said cathode ray to scan said mosaic
in a fixed time relation to the projection of said
scanning, and means for shifting automatically
the -phase relation between said scanning and
the projection of said pictures in response to said
motor locking in an undesired position.

6. In a television transmitter for the trans-
mission of pictures on a moving picture film, a
cathode ray tube having a screen surface, a mov-
ing picture projector for projecting said pic~
tures upon said surface at a rate at least equal
to that of persistence of vision, a synchronous
motor, a clutch, said motor being connected
through said cluteh to drive said projector, means
for causing the cathode ray in said tube to scan
said surface to produce signals, means for main-
taining a fixed time relation between said scan-
ning and said picture projection, means for pro-
ducing electrical impulses in synchronism with
and in response to the operation of said pro-
jector, an electric discharge tube having 2 plate
circuit and a grid circuit, means for energizing
one of said circuits by said electrical impulses,
means for energizing the other of said circuits
and said motor from the same power source
whereby current flows in said plate circuit only
when said impulses and the current from said
power source are in a certai nphase relation, and
electro-magnetic means for slipping said clutch
a predetermined amount, said plate circuit being
coupled to said electro-magnetic means whereby
said clutch is slipped in response to an undesired
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phase relation between said impulses and said
current. } : : .

7. In a television transmitter for the trans-
mission of pictures on a moving picture film, a
cathode ray tube having a screen surface, a mov-
ing picture projector for projecting said pictures
upon said surface at a rate at least equal to that
of persistence -of vision, a synchronous motor, a
clutch, said motor being connected through said
clutch to drive said projector, means for slipping
said clutch 180° in response to an electrical
impulse being supplied to said means, means for
causing a cathode ray in said tube to scan said
surface to produce picture signals, means for
maintaining a fixed time relation between said

2,165,778

scanning anhd said picture projection, means for
producing electrical impulses in synchronism
with and in response to the operation of said
projector, an electric discharge tube having a
plate circuit and a grid circuit, means for ener-
gizing said plate circuit and said motor from the
same power source, means for energizing said
grid circuit by and a connection from said plate
circuit to said clutch slipping means for sup-
plying an electrical impulse thereto and thereby
shifting the phase of said scanning and said pic-
ture projection in response to a predetermined
phase relation of voltages in said plate circuit
and grid circuit.
GEORGE L. BEERS.



