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10 Claims.

My invention relates primarily to a television
method, and, more particularly, to such a method
and system wherein it is possible to combine sig-
nals resulting from the scanning of a plurality of

5 objects in a manner such that when an image is
reproduced from the combined signals, the illu-
sion of a single group of objects having been
scanned is created.

In the art of producing images for television
transmission it is often desirable to portray ac-
‘tion of a player or players before a background
which is in the spirit of the action being por-
trayed. In order to do this, it is customary to fol-
low the practice ordinarily followed in theatrical
presentations and the like, of providing decorated
scenery and other properties in such a manner
that the action occurs among such properties and
before such scenery. The provision of such
scenery and properties, although adaptable to
20 television practice, represents a very large cost,
particularly in view of the fact that in general
a performance for television ftransmission pur-
poses is made but once and therefore the scenery
must be redesigned and redecorated in order to
render it adaptable for use in subsequent presen-
tations.
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Furthermore, in many cases where it is de-

sirable to present action appearing against nat-
ural settings it is difficult or impossible to pro-
vide such settings in a studio for the purpose of
transmitting television images thereof, and
consequently the scope of subjects which lend
themselves to television service is necessarily
limited under present methods. Still further, in
cases where action is to be portrayed against such
backgrounds as street scenes, mob scenes and the
like, it is necessary, in addition to providing suit~
able painted scenery, to provide a large number
of people to make up the personnel for such
scenes.

With the foregoing in mind, it is an object of
my invention to provide means for utilizing as
the background for action in programs for tele-
vision transmission, miniature sets of scenery in
45 a manner such that images of the action may be
superimposed upon images of the miniature set
without mutual interference between the two
groups of signals. It is a further object of my
invention to provide means for. superimposing
images of the action upon photographic repro-
ductions of objects before which it is desired that
the action appear to take place. Still further,
it is an object of my invention to provide means
for superimposing images of the action upon a
background provided by motion picture film of
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whatever subject may be desired, such as street
scenes, outdoor scenes, marine sceues or crowds.

These and other objects will be readily ap-~
parent from the following descriptions of my in-
vention. 5

In accordance with my invention, I prefer to
use two television scanning devices of which one
is adapted to scan the action of the performers
acting before a background of uniform actinic
value, and the second adapted to scan the mate-
rial being used as the background for the per-
formers. Means are provided whereby it is pos~
sible to utilize the output of the performer scan-
ner to eliminate from the output of the scenery

_scanner, the components of the signal from the
latter scanner at the points where they would co-
incide with the signal corresponding to the per-
former. Further means are provided for subse-
guently mixing the two signals in a manner such
that the signal corresponding to the performer 20
coincides with the space from which a portion of
the scenery signal was obliterated, so that the
resultant signal comprises the combination of
the scenery and performer signals, and the portion
of the scenery which should appear immediately
behind the performer does not appear in an image
reproduced from the final signal.

In order to explain my invention I shall refer
to the appended diagrams showing certain em-
bodiments of my invention. In the drawings, s
Figure 1 represents a schematic circuit of the
scanning system; Figure 2 represents the voltage
wave of the performer pre-amplifier output;
Pigure 3 represents the voltage wave of the
scenery bre-amplifier output; Figure 4 repre-
sents the voltage wave of the output of the-dis-
torting amplifier; Fig. 5 represents the voltage
wave of the mixer amplifier output; Figure 6
represents a voltage wave of the final output of
the apparatus; Figure 7 represents a schematic
circuit of a modified scanning system; and Figure
8 represents a schematic circuit of one embodi-
ment of my system.

Referring to Figure 1, I have provided a tele-
vision scanning device | which may be of any
suitable type such as Nipkow disc, electronic
scanning tube or other type of scanner adapted to
produce a series of electrical impulses corre-
sponding to a ryhthmical scanning of the object 2
which may be the performers and/or other ob-
jects peculiar to the particular scene being por-
trayed. The signals created by the scanner |
are amplified by the picture signal pre-amplifier
3 which may be of the conventional resistance
coupled type and so-designed that the phase
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angle between the input and output signals is
substantially zero. In the amplifier shown, the
signal output from the scanner | is impressed
upon the resistor 23 and bias battery 24 through
the coupling capacitor 25 and is thus caused
to modulate the grid of the thermionic amplifier
tube 26. The output of the tube 2§ appearing
across the resistor 27 is in phase opposition to the
input signal, and is appreciably greater in voltage.
The voltage appearing across the resistor 27 is
communicated through the coupling capacitor
28, to the resistor 29 and the grid of the tube 30.
In this tube the signal is again amplified and
the phase is again reversed, so that the output of
the amplifier 3 appearing across the resistor 31
consists of a signal in phase with and greater
than the input from the scanner 1.

A second scanning device 4, of any suitable
type, is adapted to scan the object 5 comprising
the scenery and/or other properties before which
it is desired that the action of the object 2 appear
to take place. The signal resulting from the
operation of the scanner 4 is amplified by the
scenery signal pre-amplifier 6, similar to the
picture signal pre-amplifier 3.

When the voltage output of the picture signal
pre-amplifier 3 is plotted as an ordinate against
time as an abcissa, the wave form may for a
single performer be as shown in Figure 2 where
the time interval required for the scanning of one
horizontal line in the case of rectilinear scanning,
is represented by a—d, d—g and g—j. If the
background on which the performer appears is
black and the light on the performer causes a
positive voltage in the output of the amplifier 3,
the signal will rise to a positive value as shown
in the intervals b—c, e—f and 2—i. The out-
put of the scenery signal pre-amplifier § may be
similarly represented as shown in Figure 3.
Thus it is apparent that, were the two signals
mixed directly, there would result a certain fu-
sion in a reproduced image which would create
the appearance of the performer actually mov-
ing through the scenery.

In order to mix the signals from the amplifiers
3 and 6 in a2 manner such that the action appears
to take place before the scenery, I have provided
the distorting amplifier 7 of a nature such that a
phase difference of pi radians exists between its
input and output terminalg, and this amplifier fur-
ther has its grid 8 so biased by the battery 9, and
has a tube of such constants, that as long as there
occurs at the output of the picture-signal pre-
amplifier 3 any signal having a value greater
than zero, the maximum output of the amplifier
T appears at its terminals. In this condition,
when the signal represented in Figure 2 is im-
pressed upon the amplifier 1, an output wave
from the amplifier 7 is obtained similar to that
shown in Pigure 4, in which it is apparent that
the phase angle has been changed by pi radians
and the amplitude of the signal of Figure 4
reaches its maximum negative value at any point
where the signal of Figure 2 has any value
greater than zero. The output of the amplifier
T is then conducted to the input terminal 10 of
the mixing amplifier {1 which is similar to am-
plifiers 3 and 6. In addition, the output of the
scenery signal amplifier 6 is also impressed upon
the amplifier (1 at the terminal {0 so that the
signals represented in Figures 3 and 4 are mixed
or added each to the other in a manner such
that the resultant output of the amplifier 11 will,
in the case shown, have a voltage wave as shown
in Figure 5, in which fhe intervals b—c, e—f and

2,118,473

h—i have a voltage corresponding to zero illumi-
nation from an object which might have gen-
erated such a signal. Thus, were the signal of
Figure 5 used directly to reconstruct a television
image, the image would appear to be that of the
object 5 on which had been superimposed a sil-
houette of the object 2.

The signal output from the amplifier i is
then conducted to the input terminal (3 of the
amplifier 12, together with the output of the
picture signal amplifier 3 in a manner such that
the signals represented in Figures 2 and 5 are
mixed to produce the signal of Figure 6 com-
prising components corresponding to the object
5 in the time intervals a—b, c—e, f—h and i—j
and to the object 2 in the intervals b—c, e—f
and h—i. Thus when the signal of Figure 6 is
used in the synthesis of a television image, the
resulting image will appear to be that of the

action of the object 2 occurring before the back- 2

ground object 5, and there will be no reproduc-
tion at the receiver of such parts or portions of
the background 5 as would in reality be coin-
cident with and therefore obscured to the eye by

the object 2 if both objects 5 and 2 were com- .2

posite on the same stage.

It is apparent that more than two objects may
be used in accordance with my system by the
simple addition of suitable scanning, amplifying
and mixing devices.
suitable combination of my circuits and devices
to create the illusion of action taking place be-
tween two sefs of scenery and/or properties so
that the performers may be made to appear to

pass behind all objects which appear before one -3

scanner and before all objects which appear be-
fore a second scanner. Thus in FPFigure 7 the
scanner | is provided for the performing object 2
and the scanner 4 for the background scenery
object 5. Further, the amplifiers 3 and 6 are
provided for amplifying the outputs of the scan-
ners { and 4 and the distorting amplifier T and
mixing amplifier Il are provided as in the pre-
vious embodiment. In addition, another scanner
14 is provided to scan the object 15 designed to
represent objects behind which the performance
of the object 2 is to appear. A suitable signal
pre-amplifier 16 having substantially zero phase
shift is provided, and, since its output is always

to be the foremost object in the final image, the ;

output of the amplifier {6 is conducted directly
to the final amplifier 12, Since the output of
the picture signal amplifier 3 is to be obscured at
points where objects appear in the scene (5, an

additional distorting and phase reversing ampli- :

fier 17 is provided to produce a negative, block
type signal similar to that of Figure 4 and corre-
sponding to objects in the scene 5. The output
of the amplifier 17 is added to the output of the
picture signal pre-amplifier 3 at the input termi-
nal of an additional mixing amplifier 18, similar
to the amplifier f, in a manner such that the
output of the amplifier 18 will comprise the sig-
nals corresponding to the scanned object 2 over
which are silhouetted objects in the scene 5.
The output of the mixer amplifiers |1 and 18 are
then also conducted to the final amplifier 12 so
that the output of the amplifier 12 comprises all
of the signal corresponding to the scene 15, the
portion of the signal corresponding to the object
2 not obscured by a part of the signal from the
scene 15 and the part of the signal from the
object § which is not obscured by either of the
signals resulting from the object 2 and the
scene 15,

It is possible, further, by
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Thus, it may be seen that, following the prin-
ciples set forth in the foregoing specification,
many desirable illusory effects may be realized
with great economy of scenery and properties.

By means of my device, further, it is possible
to save considerable studio space in a direction
along the optical axis of the performer scanner,
because, by suitable choice of optical systems
for the scanners, the scenery may be made to
appear at great distances before or behind the
performers. Furthermore, the illusion of con-
tinuous motion of scenery or performers over
great distances may be created by suitable lenses
and moving scenery, pictures of scenery or other
objects used to provide the set.

A complete system embracing scanning, mix-
ing, transmitting and receiving apparatus is
shown in Figure 8 which includes the apparatus
shown in Pigure 1 with the addition of appara-
tus for transmitting and receiving signals, and
reproducing an image therefrom. In this em-
bodiment, the radio transmitter 35 is controlled
by the amplifier {2 and is caused to radiate sig-
nals corresponding to the image signhals created
by the scanning and mixing apparatus. Radio
receiving apparatus 29 is provided to receive and
demodulate signals radiated by the transmitter
35. The output of the receiver 20 is impressed
upon the image reproducer 21 whereby an image
22 is reproduced. Thus, an image 22 is repro-
duced which comprises images of portions of
each of the scenes 2 and 5 at various, non-co-
incident areas.

In order to reproduce images from the signals
generated by my system I have found it con-
venient to use a cathode ray ftube reproducer
of any of the several types well known in the
art. It is possible, however, t0 use my system
with any type of receiving apparatus in which
the scanning routine is similar to that used by
the scanning devices.

In many cases, for the purpcse of facilitating
proper adjustment of the various amplifiers, I
have found it convenient to provide television
image reproducing means operated from the
outputs of the various amplifiers whereby the
performance may be observed at any desired
stage of the distorting and mixing operations.
For example, in Figure 8, image reproducers 32,
33 and 34 have been connected at the terminals
{0, 13 and 19, respectively, to facilitate ad-
justment of the amplifiers in the circuit. Ob-
viously, a single reproducing means may be used
and switched to the various points successively.

It is apparent that, by means of my appara-
tus, any desired degree of differential relative
predominance may be created between various
objects scanned, and by this means many inter-
esting spectral effects and the like may be pro-
duced.

Moreover, various combinations of actinic val-
ues for the performer background and character-
istics of distorting amplifiers may be devised by
those skilled in the art, and such modifications
should not be construed as limiting the scope of
this invention as set forth in the following claims.

I claim:

1. In a television transmitting system, first,
second and third scanning devices each operat-
ing independently of the ofhers to scan different
fields of view simultaneously, means driven by
the picture signals developed by the first scan-
ning device and operating responsive to such
signals to eliminate the picture-signal wave from
the third scanning device, means driven by the

3

picture signals developed by thé third scanning
device and operating responsive to such signals to
eliminate the picture-signal wave from the sec-
ond scanning device, and an amplifier common
with respect to said scanning devices for com-
bining the output signal waves therefrom.

2. In the art of television transmission, the
method of producing a series of composite sig-
nals representing a composite scene including
portions of each of two scenes and recurring at
least at a rate of the order of that of motion
picture frame repetition which comprises scan-
ning a first scene to produce a first signal, trans-
mitting said first signal to a first external circuit,
simultanecusly scanning a second scene to pro-
duce a second signal, said second signal including
portions representing those parts of said second
scene in whose stead it is desired to incorporate
said first scene so that all portions of said signal
may be immediately dissipated, transmitting said
second signal to a second external circuit, re-
moving from said second signal in said second
external circuit the portions thereof at points
where the insertion of said first signal is re-
quired, and mixing said second signal so modi-
fied and said first signal to produce a composite
signal.

3. In the art of television transmission, the
method of producing a series of composite sig-
nals representing a composite scene including
portions of each of two scenes and recurring at
least at a rate of the order of that of motion
picture frame repetition which comprises scan-
ning a first scene to produce a first signal, trans-
mitting said first signal to a first external cir-
cuit, simultaneously scanning a second scene to
produce a second signal, said second signal in-
cluding portions representing those parts of said
second scene in whose stead it is desired to in-
corporate said first scene so that all portions
of said signal may be immediately dissipated,
transmitting said second signal to a second exter-
nal circuit, utilizing said first signal to modify
said second signal by diminishing the magnitude
thereof at points where the insertion of said first
signal is required, and mixing said second signal
50 modified and said first signal to produce a
composite signal.

4, In the art of television transmission, the
method of producing a series of composite sig-
nals representing a composite scene including
portions of each of two scenes and recurring at
least at a rafe of the order of that of motion
picture frame repetition which comprises scan-
ning a first scene to produce a first signal, trans-
mitting said first signal to a first external circuit,
simultaneously scanning a second scene to pro-
duce a second signal, said second signal includ-
ing signal portions representing those parts of
said second scene in whose stead it is desired to
incorporate said first scene so that all portions
of said signal may be imamediately dissipated,
transmitting said second signal to a second ex-
ternal circuit, utilizing said first signal to Sup-
press in said second signal the portions thereof
at points where the insertion of said first signal is
required, and mixing said second signal after
said suppression and said first signal to produce
a composite signal. )
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method of producing a series of composite sig-
nals representing a composite scene including
portions representing portions of each of two
scenes and recurring at least at a rate of the
order of that of motion picture frame repetition
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which comprises scanning a first scene fo pro-
duce a first signal, transmitting said first signal
to a first external circuit, simultaneously scan-
ning a second scene including those portions
thereof at which it is desired to incorporate said
first scene to produce a second signal, amplifying
said first signal, amplifying said second signal,
utilizing said first amplified signal to prevent
amplification of the portions of said second sig-
nal at points where the insertion of said first sig-
nal is required thereby producing a modified
second signal, and subsequently mixing said first
amplified signal with said modified second signal
to produce a composite signal.

6. In a television scanning system adapted to
produce a series of composite signals from a plu-
rality of views and recurring at least at a rate
of the order of motion picture frame repetition,
the combination of a first scanning device
adapted to scan a foreground view and develop
a foreground signal corresponding thereto, a first

. external circuit for receiving said foreground sig-

30

40

45

50

55

60

65

70

nal, a second scanning device adapted to scan a
background view and develop a background sig-
nal corresponding thereto, a second external
circuit for receiving said background signal, an
amplifier supplied with said foreground signal
from said first external circuit and adapted to
develop therefrom a control signal for diminish-
ing those portions of the background signal at
which it is desired to insert the foreground sig-
nal. a mixing amplifier supplied with said con-
trol signal and with said background signal and
adapted to develop therefrom a modified back-
ground signal in which the portions at which it
is desired to insert the foreground signal have
been diminished, and means for combining said
modified background signal and said foreground
signal to produce a composite signal.

7. In a television scanning system adapted to
produce a series of composite signals from a plu-
rality of views and recurring at least at a rate
of the order of motion picture frame repetition,
the combination of a first scanning device adapt-
ed to scan a foreground view, a first amplifier
for amplifying the output of gaid first scanning
device, a second scanning device adapted to scan
a background view, a second amplifier for am-
plifying the output of said second scanning de-
vice, an amplifier supplied from said first ampli-
fier and adapted o develop from the output signal
of said first amplifier a control signal for sup-
pressing those portions of the output background
signal of said second amplifier at which it is
desired to insert the foreground signal from said
first amplifier, a mixing amplifier supplied with
said control signal and the signal from said
second amplifier and adapted to develop there-
from a modified background signal from which
the portions at which the foreground signal is
to be inserted have been removed, and means
for combining said modified background signal
and said foreground signal to produce a com-
posite signal.

8. In a television scanning system adapted to
produce a series of composite signals from a plu-
rality of views and recurring at least at a rate
of the order of motion picture frame repetition,
the combination of a first scanning device adapt-
ed to scan a foreground view and develop a fore-
ground signal corresponding thereto, a second

2,113,473

scanning device adapted to scan a performer view
and develop a performer signal corresponding
thereto, a third scanning device adapted to scan
a background view and develop a background sig-
nal corresponding therefo, a first amplifier sup-
plied with said foreground signal and adapted to
develop therefrom a first control signal to re-
duce the intensity of those portions of the back-
ground and performer signals at which it is de-
sired to insert the foreground signal, a second am-
plifier supplied with said performer signal and
adapted to develop therefrom a second control
signal to reduce the intensity of those portions of
the background signal at which it is desired to
insert the performer signal, and mixing means
supplied with said foreground signal, said per-
former signal after the operation thereon of said
first amplifier and said background signal after
the operation thereon of said first and second
amplifiers to produce a composite signal.

9. In the art of television transmission, the
method of producing a series of composite sig-
nals representing a composite scene including
portions of each of three scenes and recurring at
least at a rate of the order of motion picture frame
repetition which comprises scanning a first scene
to produce a first signal, simultaneously scan-
ning a second scene to produce a second signal,
said second signal including portions representing
those parts of said second scene in whose stead
it is desired to incorporate said first scene, simul-
taneously scanning a third scene to produce a
third signal, said third signal including portions
representing those parts of said third scene in
whose stead it is desired to incorporate said first
and parts of said second scenes, removing from
said second signal the portions thereof at points
where the insertion of said first signal is re-
quired, mixing said second signal so modified and
said first signal to produce a first composite sig-
nal, removing from said third signal the portions
thereof at points where the insertion of said first
composite signal is required, and mixing said
third signal so modified and said first composite
signal to produce a second composite signal.

10. In the art of television transmission, the
method of producing a series of composite sig-
nals representing a composite scene including
portions of each of three scenes and recurring at
least at a rate of the order of motion picture
frame repetition which comprises scanning a first
scene to produce a first signal, simultaneously
scanning a second scene to produce a second sig-
nal, said second signal including portions repre-
senting those parts of said second scene in whose
stead it is desired to incorporate said first scene,
simultaneously scanning a third scene to produce
a third signal, said third signal including portions
representing those parts of said third scene in
whose stead it is desired to incorporate said first
and parts of said second scenes, removing from
said second and said third signal the portions
thereof at points where the insertion of said first
signal is required, removing from said third sig-
nal the portions thereof at points where the in-
sertion of parts of said second signal is required,
and mixing said first signal and the unremoved
portions of said second and third signals to pro-
duce a composite signal.

JOHN C. BATCHELOR.
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