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PRODUCTION OF MOTION PICTURES OF
THE ANIMATED CARTOON TYPE

Paul H. Terry, Larchmont, N. Y.
Application April 25, 1934, Serial No, 722,220

11 Claims.

This invention relates to the production of
motlon picture fllms of the cartoon type, and it
has for its particular object the provision of an
improved method of making that variety known
as animated cartoon flims.

My improved method possesses many advan-
tages, among which the the ease and rapidity
with which animated cartoon films may be made
either for color or black-and-white projection,
but its greatest attributes are, first, the smooth
lifelike appearance of the action on the screen,

and second, the-

substantially perfect tempo of

the action with the rhythm of the reproduced
sound-music score, during projection.

Furthermore,

in practicing my improved

method, i is possible to take full advantage of
all of the known improvements and technique of
the motion picture anlmated cartoon art, thereby
permitting great flexibility.

The various steps of my improved method and

a way in which such a motion picture film, as
e new article of manufacture, may be produced
in practice, will be understood from the follow-
ing description to be considered with the accom-
panying drawings, in which

Pig. 1 illustrates a background scene sketched
in black and white;

Fig. 2 schematically illustrates the taking of
& photographic negative of the background scene
sketch of Fig. 1;

g, 3 is illustrative of a background negative
rendered from the scene of Fig. 1;

Mg, 4 illustrates schematically a view from
above, of a sound-stage layout provided with a

projector and.a translucent screen;

Fig, b is illustrative of an action negative with
the background positive;

Fig. ba is an illustration similar to Fig. 5, ex~
cept that small details of the action figure have
been brought out in the photographing;

Fig, 6 illustrates a positive fitn print of Fig. 5,
having the action positive with the background

negative;

Fig, 7 is Ulustrative of an enlargement pring

s of Fig, 6, the action image of the moving figure

having been touched up and modified by an

artist; and

Fig. 8 is illustrative of a stop-motion pletuwre
camers. apparatus and a lghting array therefor.

In ®ig. 1 there Is illustrated s background
scene against which at least a par{ of the action
of the animated cartoon is intended to take place,
Such a background scene may be prepared by an
artist in the form of a wash or lne drawing as-

cording to taste,

or it may he a photographic

(CL 88—16)

positive print of 'an outdoor scene or the like,
taken with g still or motion picture camera. If
taken with a motion picture camera, it may be a
changing scene. But, for simplicity and for the
purposes of this explanation, it will be assumed
that the background scene of Fig. 1 is an artist’s
sketch.

The background scene is then photographed, as
schematically illustrated in Fig. 2, on a frame
of a motion picture flim, or on a photographic
plate, to obtain a negative thereof. Fig. 3 is illus-
trative of such a negative of the background
scene of the sketch of PFig. 1. Thus, whatever
is black in the original sketch or drawing has
now become clear in the negative and all of the
tonal qualities of the original sketch appear in
their varying degrees in this negative.

The negative of the scene or background as
shown in Fig. 3 is then ready for use in a studio
or sound-stage, for example, as schematically
illustrated in Fig. 4. In Fig. 4 the sound-stage
is shown as provided with a projector I, arranged
on one side of a translucent screen 2, in such
manner as to permit of the formation by pro-
jection, on the screen 2, of an enlarged image of
the negative 3 (shown in Fig. 3) when illuminated
by a light source 4. If the negative is a moving
picture film, a changing scene may be produced.

On the opposite side of the translucent screen
2, there Is arranged a motion plcture camera 8
tegether with the usual sound equipment con-
sisting of a microphone 8 electrically connected
to an electrical sound recorder 1. The sound re-
corder 7 may be one of any of the well known
types adapted to be operated synchronously with
the motion picture camera B, and it may be lo-
cated at a distance from the sound-stage.

It will therefore be observed when the en-
larged image of the image of the negative 3 is
projected upon the translucent screen 2, there
will appear on the surface of the screen 2 to-
ward the moving picture camera 5, a definite and
distinct image of the scene of Fig. 1. If is to be
noted, however, that the eniarged image on the
screen will he a negative, even though projected.

Now, assume that an actor 8 will perform suc-
cessive poses as in walking, running, dancing,
tumbling, etc., along or sbout the dotied line
a—b in frout of the transiucent screen 2, with
the projected image as & background.

To start operation, the enlarged image is first
formed on the screen 2 by the projector &, and s
sound-music score is played appropriate to the
action to ke performed by the actor 8. ‘The mo-
tion picture camera § and the recorder 7 are then
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started, and the successive poses of the actor
are photographed against the projected image
as a background. Thus, there is photographed
from one side of the screen simultaneously on
the successive frames of the fllm of the motion
picture camera ¥, both the successive poses of
the actor and the projected image, to render mo-
tion picture negatives of the action with the
background positive.

The reason why the photographic images of
the successive fillm frames of the motion picture
film will show the background positive, 1s that
the projected image on the translucent screen
2 was a negative. But the images of the action
will be negative and will show the actor in the
successive fllm frames as a clear silhouette in all
of the different positions or poses he may have
assumed, when no supplemental light is used at
the camera side of the screen. And these succes-
sive poses will have been photographed so as to
be in substantially perfect tempo with the rhythm
of the sound-music score picked up by the micro-
phone § and synchronously recorded by the sound
recorder 1.

It will be understood that the motion picture
camera § will have been operated at the proper
rate (1. e., exposures per second), as is customary
in sound-motion picture recording.

Of course, an inanimate movable objéct or an
animal might have been utilized instead of a per-
son. In such event, the object should be moved
in tempo with the rhythm of the sound-music
score and, if an animal is used, some timed rela-
tion should exist between its performance and
the score. '

When a motion picture fllm exposed as above
described is developed, the image of the actor
will be clear with the background like a trans-
parency or positive. Thus, if the film is held to
the light, the background will now appear much
the same as in the sketch of Fig. 1, but the figure
of the actor appears against this background
clear, showing no detail, as in Fig. 5. Detall, of
course, must appear in the figure for the purposes
of the cartoon, but this is supplied at a later step
in the process and will be described hereinafter.

The developed film just described is now print-
ed on positive film stock, which reverses the re-
sults.  Thus, in the print, the background is
negative and the figure of the actor in the film
appears like a black silhouette, that is, the action
appears in positive. A fllm frame of such an
action positive, with the background negative,
is {lustrated in Pig. 6.

The next step is to make enlargements of the
positive film images, for example, bromide or the
like, of each of the successive film frames, like
the print of Pig. 6. These enlargements should
be numbered In sequence to correspond with the
film frames, or otherwise identified by suitable
marking for the operation to be described herein-
after.

The background in the enlargements of each of
the frames will now appear positive, and the actor
or figure will appear white (negative) against the
background. The figure may then be touched up
to suit the taste of the artist by drawing in the
eyes, etc., and supplying all the desired and miss-
ing detall, and toned different shades to suit, for
example, as shown in Mg. 7. The facllity and
accuracy with which the missing detail can be
supplied is assisted by the contrast between the
foreground figure and the background. The
greatest contrast 1s obtained when the foreground
figure of the actor appears in the opposite sense
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to the background, i e., when one is positive and
the other negative, )

It will be understood that some of the detall
might have been taken care of in the studlo on
the sound-stage when the actor or person was
being photographed. For example, the character
could have been made up black, and the points
to be touched up later could have been put on
the black actor by applying a pure white or using
lights, or a phosphorescent paint could be used
which would photograph.

It is also to be observed that the actor need not
be photographed solely by aid of the {llumination
produced by the enlarged image on the trans-
lucent screen 2, but that light sources, such as
those indicated at 10, could have been arranged
properly about the sound-stage, on the motion
picture camersa side of the actor. In this event,
care should be exercised in balancing the light
source intensity with the intensity of fllumina-
tion of the Image on the screen, so that the sup-
plemental lighting will not tend to weaken or
blur the image of the background and thus tend
to destroy the desired effect. When supple~
mental lights are used in this manner the image
of the actor does not appear as a clear silhouette,
but instead, includes more or less of the detall,
depending on the degree of supplemental light-
ing used. Such a case is shown in Fig. 5a, in
which srnall details in black are shown on the
otherwise clear silhouette of the action figure.

Referring now to the enlargement print shown
in Pig. 7. 'This print is but one of the series or
sequence of enlargements produced as the re-

sult of the printing operation above described. :

Assuming that the animated cartoon film is in-
tended for black-and-white projection, it {s now
only necessary to successively photograph in
proper sequence, by means of known stop-
motion camera apparatus, the series or sequence
of modified enlargements to produce all, or at
least a portion of, a master negative motion pic-
ture film.

A stop-motion camera apparatus is schematbi-
cally shown in Fig. 8, wherein I8 Iz the stop-
motion camera directed down on a surface or
table 16, upon which are lald successively be-
tween takes, each one of the sequencé or series
of bromide enlargements. One of these enlarge-
ments is indicated at 17, in Fig. 8.

It is well understood in the animated cartoon
art, that suitable precautions should be taken to
secure proper registration., ‘This is attained by
providing the unexposed bromide paper with
spaced holes adapted to be placed on like spaced
pins 18, arranged in the surface 8. Since all
the sheets of bromide paper are punched alike,
and the holes coincide with the like spaced pins,
the registration remains fixed and yields the
desired relationship upon exposure of the film by
the stop-motion camera.

A lighting array such as the light sources 1%,
28, and 21, may be employed to Hlluminate the
enlargements. A sheet of clear glass 22, 1s uti-
Hzed to hold the enlargement flat by placing 1t
directly over the enlargement so that the glass
lies between it and the stop-motion camers, as
shown in Fig. 8.

Upon development of the motion picture film
exposed by the stop-motion camera, a master
negative film is obtained from which positive
black~and-white prints may be produced for
black-and-white projection.

In the production of sound fiims for general
use, it is customary to combine the sound record
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and the pictures on a single continuous strip of
positive film stock. Thus, the sound record se-
quence of the sound-music score is printed and
arranged adjacent the film frames in the form
of a sound record track. In this way, proper and
permanent synchronism with thepicture sequence
is established and maintained. As is customary,
the sound record pertaining to a given film frame
picture is displaced the proper number of Aillm
frames therefrom, for synchronous reproduction
during projection. :

If it is désired to produce a flim for color pro-
Jection, whether it be a two-color or three-color
process, the method and procedure hereinbefore
described remains the same up to and including
the step of making the bromide enlargements.
However, it is not to be understood that my-meth-
od and invention are limited to the use of bromide
enlargements, for any type of photographie paper
could be used and the type chosen will be deter-
mined by the contrast or softness and detail
desired, 5 ‘

For color projection flims, starting with the
unmodified enlargements hereinbefore described,

95 and before the detall, tone, ete.,have been supplied
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as shown in Fig. 7, the form of the actor may be
colored by tinting on the face of the print with
dyes or opaque water-color. It is also advan-
tageous to turn the picture over, face down, over
8 lightbox and illuminate it from below and
block in the outline of the figure with some solid

:color, black being the most practical so that light

will not penetrate and be transmitted from the
reverse side. - )

For example, if it is desired that the flgure of
the character or person should be red, this color is
nainted on the face of the bromide enlargement,
and on the reverse side thereof the figure should
be masked out as just described. If the modified
enlargement is now held to the light, the figure
will appear as a black silhouette, but if observed
by reflected light, the color of the figure appears
red. The other portions of the enlargement, in-
cluding the background portion, appear variant
gray as in any black-and-white photographic
print.

The desired coloring of the background which
remains substantially constant through a given
scene, may be attained by placing & transparent
or transiucent paper, or ground celluloid, over
the bromide enlargement and coloring such
transparency to the taste of the artist.

Now, when the final takes are to be made with
the stop-motion camera arrangement of Fig. &,
the transparency carrying the colored or tinted
background is placed under the bromide enlarge-
ment carrying the colored figure and in proper
registration therewith. Then, by balancing the
relative intensities of light from the source 2i,
below the picture and the sources (9, 20, above

the picture, the desired effects may be obtained.

" As before, the successive enlargements are
then photographed with the stop-motion camera
in proper sequence and registration, utilizing two
or three-color process fllm as may be desired.
And, like the procedure in connection with the
preparation of film for black-and-white projec-
tion, the successive bromide enlargement prints
are placed under the sheet of clear glass {o hold
them flat, with the transparency or translucent
sheet carrying the color for the background un-
der the bromide enlargement. The light fréom
below illuminates the colored portion of the
colored background transparency, and iz trans-
mitted through the bromide enfargement. The

3
light sources from above the bromide enlarge-
ment {lluminate the colored figure, and all of the
rays, including the transmitted as well as re-
flected, properly balanced, serve to produce the

_proper color images to be photographed on a sin-

gle frame of the color film employed in the stop-
motion camera. )

It it is desired to produce a background of
strong color value in any of the successive frames
of the color film, a properly colored celluloid may
be placed on top of the bromide enlargement
between the enlargement and the glass sheet
holding the assemblage flat.

In the production of film for color projection,
the same precautions are to be observed with
the transparencies and bromide enlargements to
obtain proper registration. 'This is readily ac-
complished by providing like spaced holes in both
the unexposed bromide paper and the trans-
parencies or celluloids. Since each of the sheets
is punched to fit the like spaced pins {8, regis-
tration is cbtained as described in connection with
the production of film for black-and-white pro-

-Jection.

1t will be understood that the method and pro-
cedure above described may be modified or varied

-In practice, for example, the step of printing the

developed film shown in Fig. 5 on positive stock,
as shown in Fig. 6, may be omitted. In this event,
enlargement prints are made directly from each
of the film frames like Fig. 5. With this pro-
cedure, each -of the enlargements of the fllm

Irame images will show the action positive with

the background negative, similar to Fig. 6. This
result is just the reverse of that which obtains in
the enlargement illustrated in Pig. 7, which shows
the action negative (before modification) with
the background positive. .

With the step of printing on positive film stock
omitted, the artist then proceeds as before to
tone, modify, and supply desired and missing de-
tall to the action figure of the enlargement.

To produce a master negative film from such a
series or sequence of modified enlargements, the
operations described in connection with Fig. 8

are first performed to produce a master film with.

the stop-motion picture camera. Such a de-
veloped film will show images with the back-
ground positive and the action, now modified,
toned and touched up by the artist, and similar in
appearance to a positive. A master negative film
may then be printed from this master film and
fiim prints for general use may, in turn, be
made from the master negative.

Other modifications may also be made by those
skilled in the art without departing from the spirit
and scope of the invention as defined in the fol-
lowing claims.

I claim: )

1. In the production of motion picture films
of the animated cartoon type, the method which
camprises photographically rendering a nega-
tive of a background scene, forming an enlarged
image of said background negative on a trans-
lucent screen by projection from one side of said
screen, causing action to take place on the op-
posite slde of sald screen with the projected
image as & background, said action being pre-
dominantly of & color contrasting with the pre-
dominant color of the projected background
image, photographing from the sald opposite side
of the screen, simultaneously on successive film
frames, both the projected image of the back-
ground negsative and the successive positions of
the action, to render motion picture negatives
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of sald action with the background posifive, pro-
ducing positives of said action negatives with the
background negative, producing photographic en-
largements of each of the successive action posi-
tives, thus rendering the action negative and the
back ground positive, adding carton detail to the
action of said enlargements, and photographing
successively in proper sequence and registration
the modifled” enlargements to produce at least a
portion of a master negative Alm.

2. In the production of motion picture films of
the animated cartoon type, the method which
comprises producing a motion picture negative
film of & changing scene for use as a background,
projecting from one side of a translucent screen
said negative motion picture film images to form
enlarged images thereof on sald screen, causing
action by a person to take place on the opposite
side of sald screen with the enlarged images of the
changing scene as a background, said action be-
ing predominantly of a color contrasting with the
predominant color of the projected background
image, photographing from the sald opposite side
of the screen, simultaneously on successive film
frames, both the projected negative images of the
background scene and the successive positions of
the person, to render motion plcture negatives of
sald action with the background positive, produc-
ing positives of sald action negatives with the
background negative, producing photographic en-
largements of each of the successive action posi-
tives, thus rendering the action negative and the
background positive, modifying the action por-

tion of sald enlargements by adding cartoon de-

tall thereto, and successively photographing in
proper sequence and registration the modified en-
largements to produce at least a portion of a
master negative film. ‘

" 3. In the production of motion picture films of
the animated cartoon type, the method which
comprises forming an enlarged negative image
of a background scene and photographing in se-

- quence the successive positions of a moving ob-
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Ject with said image as a background, the moving
object being predominantly of a color contrasting
with the predominant color of the enlarged nega-
tive image of the background, producing enlarge-
ments of each of said photographic sequence,
adding cartoon detail to the action of each of said
enlargements, and preparing s motion picture
flim from the sequence of modified enlargements.

4. In the production of motion picture films of
the animated cartoon type, the method which
comprises producing on film frames Images hav-
ing a background scene and action figures, said
action figures being substantially in silhouette,
producing from said flim frames enlargements
having a positive background and action figures
substantially in clear silhouette, modifying said
enlargements by manually adding cartoon detall
by drawing to the substantially clear silhouettes,
and producing from said modified enlargements
a film showing the background scene and action
figures In desired detail and quality.

5. In the production of motion picture films of
the animated cartoon type, the methed which
comprises projecting an enlarged image of a
background scene onto a translucent screen, in-
terposing action figures in the projected beam of
light, photographing on film frames the back-
ground scene with the actlon figures at least
partly in silhouette, producing enlargements
from said fllm frames, modifying sald enlarge-
ments by adding cartoon detail by drawing to
the at least partly silhouetted figures, and pre-

9,197,656

paring a motion picture film from the modified
enlargements.

6. In the production of motion picture fillms of
the animated cartoon type, the method which
comprises projecting sn enlarged image of a
background scene onto-a translucent screen, in-
terposing action fligures in the projected beam of
light, supplying & small amount of additional
illumination to bring out part of the detail of
said action figures, photographing on fiim frames
the background scene with the actlon figures at
least partly in silhouette, producing enlargements
from said Alm frames, modifying said enlarge-
ments by adding cartoon detail by drawing to
the at least partly silhouetted figures, and pre-
paring a motlon picture film from the modifled
enlargements.

7. The method of producing motlon picture
films of the animated cartoon type which com-
prises forming an enlarged image of a background
scene In negative on a translucent screen by pro-
Jection from one side of said screen, causing ac-
tion to take place on the opposite side of said
screen with the projected image as a8 back-
ground, photographing from said opposite side
of said screen by the use of the projected light

on sald screen, simultaneously on successive film-

frames, both the projected image of the back-
ground negative and the successive positions of
sald action, to render motion picture negative
silhouettes of said action with sald background
positive, producing positives of said action with
the background negative, producing photographic
enlargements of each of the successive action
positives, thus rendering the action negative and
the background positive, modifying the silhou-
ette images on said enlargements by adding car-
toon detail thereto by drawing, and photograph-
ing successively in proper sequence and registra-
tion each of the modified enlargements to pro-
duce at least a portion of a master negative film.

8. The method of producing motion picture
films of the animated cartoon type which com-
prises forming an image of a background scene In
negative on a translucent screen by projection
from one side of said screen, causing action to
take place on the opposite side of sald screen with
the projected image as a background, photo-
graphing from the said opposite side of said
screen by use of the light projected on said screen,
simultaneously on successive film frames, both the
projected image of the background negative and
the successive positions of the action, to render
motion picture negatives of sald actlon with at
least some of its detail missing, with the back-
ground positive, producing positives of sald action
negatives with the background negative, produc-
ing photographic enlargements of each of the
successive action positives, thus rendering the
action negative and the background positive,
modifying said enlargements by adding cartoon
detail to the action by drawing, and photograph-
Ing successively in proper sequence and registra-
tion each of the modified enlargements to produce
at least & portion of a master negative film.

9. The method of producing motion picture
flims of the animated cartoon type which com-
prises forming an image of a background in nega-
tive on a translucent screen by projection on one
slde of sald screen, causing action to take place on
the oppostte side of sald screen with the projected
image a5 & background, photographing from the
said opposite side of said screen, simultaneously
on successlve flim frames, both the projected
Image of the background negative and the suc-
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cessive positions of the action to render motion
picture film with the action negative and the
background positive, any supplemental light pres-
ent at the said opposite side of said screen being
insufficient to bring out all the detall desired in
the final reproduction of said action, producing
photographic enlargements of images derived
from each of the frames of said motion picture
film with the action in one sense and the back-
ground in the opposite sense, modifying said en-
largements by adding cartoon detail to the action
images by drawing, and photographing succes-
sively in proper sequence and registration each of
the modified enlargements to produce at least a
portion of a second motion picture film.

10. The method of producing motion picture
films of the animated cartoon type which com-
prises producing a motion picture negative film of
a changing scene for use as & background, pro-
jecting from one side of a translucent screen
images of sald motion picture film to form en-
larged images thereof on said screen, causing
action to take place on the opposite side of said
screen with the enlarged images of the changing
scene as a background, photographing from the
said opposite side of said screen by the use of the
light on said screen, simultaneously on successive
film frames, both the projected image of the back-
ground negative and the successive positions of
the action, to render motion picture negative sil-
houettes of said action with the background
positive, producing positives of said action nega-
tives with the background negative, producing
photographic enlargements of each of the succes-
sive action positives, thus rendering the action
negative and the background positive, modifying

5

the action portion of sald enlargements by adding
cartoon detail thereto by drawing, and succes-
sively photographing in proper sequence and reg-
istration the modified enlargements to produce at
least a portion of a master negative fiim,

11. The method of producing motlon picture
films of the animated cartoon type, which com-
prises producing a motion picture negative fllm of
a changing scene for use as a background, pro-
jecting from one side of a translucent screen
images of said negative motion picture film to
form enlarged images thereof on sald screen,
causing action to take place on the opposite side
of said screen with the enlarged images of the
changing scene as a background, photographing
from said opposite side of said screen by the use
of the light on said screen, simiiltaneously on suc-
cessive film frames both the projected negative
images of the background scene and the succes-
sive positions of the action, to render motion pic-
ture negatives of said action with the background
positive, any supplemental light present at said
opposite side of sald screen belng insufficient to
bring out all the detail desired in the final repro-
duction of sald action, producing photographic
enlargements derived from images of each of the
successive film frames, thus rendering the action
in one sense and the background in the opposite
sense, modifying the action portion of sald en-
largements by adding cartoon detail thereto by
drawing, and successively photographing in
proper sequence and registration the modifled
enlargements to produce at least a portion of a
motion picture film.

. PAUL H. TERRY.
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