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My invention relates to animated motion pic-
tures and particularly to a new method of pro-
ducing such pictures wWhereby a precise yet Auid

transition between separated frames of an ani-

mated sequence is attained.
The principal object of my invention iIs to pro-
vide a novel method of procedure whereby draw-

Ings or other representsations may be made of a

selected subject in such g way that, when photo-
graphed In sequence and projected, the subject
will be endowed with smooth, precise movements
as it changes from one phase to another, An-
other object is to provide a method of procedure
which will permit a series of pictures having ele-
ments thereof differing slightly but progressively
in degree and representing time spaced variations
in phase to be prepared more expeditiously and
with greater fluidity than is possible by present
methods. | |

Instead of making, in the first instance, a sepa-
rate drawing or painting depicting each incre-
ment of change in phase of the sublect, I propose,
in the simplest embodiment of my invention, to
make two outline drawings of the subject to be
animated in which the first drawing will show
the outline of the subject at a first predetermined
instant, and the second drawing will show its out-
. line at a second predetermined instant which will
be time-spaced & predetermined interva] from the
first instant. As a simple example, suppose it is
desired to show, in a motion picture, g circle
which gradually and smoothly changes its con-
tour to that of a square. Using two fairly stiff
patterns conforming, respectively, in outline to

the circle and the Square, and disposed in spaced,

parallel relation to each other (the space be.

tween them depending upon the time interval
within which the change in shape is to be ef-
fected), I propose to model with clay, or other
suitable material, an elongated body extending

between these patterns as bases, and then so to

the surface of this body that it .
- forms a smooth transition surface between the

mold or model

circular pattern and the square pattern. Thus,
the outlines of those transverse Cross sections of
the molded body parallel to the patterns and in
Zones adjacent. the circular pattern ‘will more
Closely approximate a circle than a square, and
those adjacent the square pattern will more
closely approximate a square than a circle, I
then propose to cuv the body so formed between
the patterns into g multiplicity of slices in. the

Same way that a loaf of bread or g Bologng sau-

sage is cul from end to end, and to photograph
or otherwise to utilize the outlines of the slices,
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or of the end of the sliced body, in seduence, in
depicting the proper outline of the subject at
various instants between sald first and second

- Instant. In other words, I propose to determine

accurately the precise shape of the outline of the
subject as it changes in phase from g circle in
the first instance to a square in the second in-
stance. No particular apparatus is required to
periorm the process but I have illustrated in the
drawing several devices which T have found par-
ticularly useful or helpful in connection with the
general procedure.
In the drawing:
- Plg, 1 is a perspective view
according to my procedure:
Fig. 2 is a plan view of another type of body;
¥ig. 3 is an elevation view of Pig. 2:
- Fig. 4 is a perspective view of a three dimen-
sional object which may be formed from patterns

obtain2d from the body shown in Figs, 2 and 3;
Fig. 5 is a perspective view of a body illustrat-
ing a modified application of the procedure:
Fig. 6 is a plan view of fragmentary portions of
& motion picture film: |
Pig, 7 is g fragmentary perspective view with
portions broken away of g, mold; |
Iig. 8 is a plan view of g section of the bod
formed in the mold shown in Fig,7; : o
Fig. 9 is a section of Fig. 8 in the plane §—8§ ;
Fig, 10 is a plan view of the piece which has
been removed from the center of the section
shown in Fig, 8: - -
Fig. 11 is a perspective view of a mold from
which a body of materia] may be progressively
1orced so that slices of uniform thickness may bhe

of a body formed

Referring first to Fig. 1 of the drawings, as-
Sullle that it is desired to produce g series of pic-
tures depicting a, smooth, fluid change in shape of
a bPlane object from that shown in irregular out-
line at ! in the base of Fig. 1 to the circle or el-
lipse shown at 2 at the top Fig. 1. An outline
pattern, preierably of rigid sheet material, is
made to conform to the outline | and g second
pattern of similar materia] js made to conform
to the outline 2. These pbatterns are then ar-
ranged In spaced relation to each other, the

spacing depending upon the time interval within
which the shape of the object as depicted by
pattern i changes to the shape depicted by pat-
tern 2, and a mass of moldable material A is




. 3
 then placed between the spaced patterns.

surface 'of this mass is then smoothly modeled to

form g transition curface between said bases. If
necessary or desirable, other patterns such as 3, 4
and 5, the outlines of which correspond to as-

sumed outlines of the subject at various time-
spaced intervals in the phase change from that
shown in outline | tO that shown in outline 2
may be made and arranged In properly time-
spaced relation to the patterns | and 2 to facili-
tate the suriace modeling. While I have shown
in Fig. 1 a progressive diminution in size of the
obiect as it changes in shape from 1 to 2 it is to
be understood that the gections intermediate |
and 2 may be of any size and shape and that by
modeling the material netween each of the ad-
jacent sections an elongated body is produced in
which any transverse eross~-section thereof will
represent the precise outline of the object at any
desired time-spaced interval from base |I.

In practice, the moving design may be drawn
on thin, stiff, three-ply paper in various stages
g, predetermined number of frames apart and
cut along the outlines thereof to form patterns.
“Pplastelina,” or other moldable material rolled
into a sheet, say one-half inch in thickness, may
be cut into cooky-like sections a little larger than
the patterns, and the sections superimposed on
each other, with the patterns therebetween to
form g stack. The stack or elongated body of
«plastelina” thus formed is then modeled to form
a surface of transition between adjacent patterns.
If necessary, one or two stiff wires may be pushed
through the center to hold the stacked sections
in alignment. When the correct shape has been
attained the patterns
various sections pressed firmly together.

While the modeled body, especially if made of
hardenable material, may be cut into a multi-
plicity of slices which may be¢ photographed In
sequence as shown at i’, 3’, 4’ 5,and 2’ in Fig. 6,

or used as templets to transfer the outlines of

the object to a suitable base for photographing,
I prefer to embed the body in a mass of mate-
rial such as gelatine. In order to do this, & mold
such as shown in Fig. 7 may be employed. The
mold is preferably collapsible and comprises &
base 6, ends T and 8 which are secured to the
base by means of sCrews, and side plates 10 and
(1 which are also secured to the base by means
of screws 12. Within the mold and secured to
the base b6 are two spaced upright cylindrical
rods 13 and |4 which are spaced from but are
quite close ta the opposite ends of the mold.
Adapted to slide down over the rods 13 and 14
but with some frictional resistance so that it
may be positioned at any desired elevation is the
element, 15 which merely provides a means from

which the elongated modeled body {T may be
suspended by the wire (8. A liquid gelatine or
other composition which will solidify into & fairly
firm mass when cool is then poured into the
mold. Thus, a solid block 19 1s formed within
which the body 17 is encased.

A good gelatine composition may,
the following ingredients: |

be made from

Pounds
Gelatine v S 1
GIYCETINE —omm oo mmmm e mmmmmmm o m 1145
TWALET e i e s
FIOUT - oo e mm e m— e 1
Petroleum jelly ——ccmmmmmmem e 15

The water and glycerine are "added to the
gelatine and the mixture is heated in a double

may be removed ahd the
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holler until the gelatine has melted. The flour
jelly are mixed together and
worked into the melted gelatine. If necessary,

additional water may be added and slowly stirred
into the mixture to produce a Droper pouring
consistency. The formation of air bubbles in the

mixture should be avolded as far as possible and,
where the gelatine is intended to form an im-
he used as hercinafter de-
should be removed from the
mixture by centrifuging Jjust bhefore pouring.
After the mold is filled it is refrigerated which
definitely stiffens the molded block and facili-
tates an even slicing thereof.

After the block has hardened the mold may
be taken apart, the element {5 pulled from the
uprights and the block also pulled therefrom.
The uprights 13 and 4 will leave two pPassages
through the block which are preferably plugged
lightly with soft clay to keep the edges thereof
clear when the block is sliced. '

The block is then cut into a multiplicity of thin
slices and in a direction transversely of the elon-
gated object encased therein. One of these slices
is shown at 22 in Figs. 8 and 9 and has two holes
20 and 21 therein which are used to facilitate pre-
cise positioning or registration of successive slices.
The “Plastelina’” section 23 may be easily removed
srrom each of the slices to leave openings 24 con-
forming in outline to the outline of the object
in that section where the slice is taken, and such
slices may be used as masks or stenclls for trans-
ferring the outlines to a suitable base for photo-
graphing. If the «plastelina’” body is coated with
tale before the gelatine 1s poured the removal of
the sectlons 23 is somewhat facilitated.

There is some shrinkage in the gelatine sheets
and it is therefore advisable to protect them so
a5 to avoid uneven shrinkage due to uneven loss
of moisture. The shrinkage 1s not so important
provided it is maintained uniform and therefore
the slices should be subjected to uniform treat-
ment.

In Fig. 1§, I have illustrated a device which
may be used as a mold and also for facilitating
the production of slices of uniform thickness.
This comprises a base 24, two side walls 2% and
26, a fixed end wall 271 and a movable plunger
78. The end wall 27 is threaded to receive the
rod 29 one end of which is rotatively attached to
the plunger 28 and the other end of which is pro-
vided with the knurled knob 30.

the open end of the mold may,
packed full of «plastelina’” or other variously
colored clays 31, 32, 41 and 48 which may be
merely twisted or formed into various shapes &s
be preformed to a desired
shape or shapes, as described above. By turning
the knob 30 in a direction to force the plunger
n8 towards the open end of the mold the body of
“plastelina” may gradually and progressively be
sorced toward the open end of the mold so that
it projects slightly therefrom. The projecting
portions may be successively cut off to form slices
such as shown at 33 and 34. The cross-sections
of the body as exposed by each slice will present
a. mosaic design of various colored inlays as at
34’, 35 and 36, or as at 50 51 etc., in Fig. 12, and,
after the removal of each slice, the exposed end
of the molded block may be photographed on one
or more frames of fiim. Thus, very beautiful
and interesting eflects may be produced when
such films are projected on the screen.




2,444,729

In Figs. 2, 3 and 4, I have illustrated how my
invention may be utilized to produce a smooth
g§rowth or reduction in size of g three dimension
object. Thus, if it is desired to depict a cube or
& rectangular prism which gradually increases
- or decreases in size, a laminated block may be
built up by adhesively securing together a plu-
rality of laminae 37 of foldable material such, for
- example, as Bristol board. The laminated block
may then be sawed or otherwise cut out so that
the configuration thereof at one end corresponds
to the developed pattern of the top and sides of
the cube or prism when it is in its smallest phase
as shown at 38 while the other base of the block
Is shaped to conform to the developed pattern of
the top and sides of the cube in its largest bhase,
as shown at 38. The surfaces such as 40 and 41,
for example, joining the analogous portions of

the pattern in its two phases are formed to con-.

stitute smooth transition surfaces therebetween.
Thereafter the laminae may be separated and
folded as shown in Pig. 4 to form the top and

- sides of a prism 42, or may be used as templets,

as described below, to transfer the patterns to a
‘material that can be so folded. These cubes

may then be photographed in sequence to depict

& Prism which progressively and smoothly in-
creases . or decreases in size depending on the
order in which the pictures are taken.

While I have illustrated this phase of my in-
vention as a method of animating a cube or prism
it will be apparent that- any developable solid
Such, for example, as a pyramid or cone may be
‘treated in the same way. x *
- In Fig. 12 I have illustrated a somewhat differ-
~nt method of animating a prism. Here, a plu-
rality of bodies or masses 50, 51, 52 etc., of vari-
ously colored plastic are fitted or pressed together
in juxtaposed relation to form 8 prism. By cut-
ting slices 83, 64 and 55 of uniform thickness
from three sides having a common corner the
proportions of the prism are maintained as it is
gradually reduced in size.
are obtained, due to the variation in the colored
areas, by photographing the prism, after each
‘reduction in size, on one or more frames of mo-
tion picture film and projecting the images either
in the order in which they were taken or in re-
verse order. | o |

Fig. § illustrates a modification of the proce-
dure described above in connection with Figs. 2
and 3 where it is desirable to produce a single
outline as it varies between two different phases.
Thus, a block 43 may be formed from g plurality
. of laminae 44. This block may then be tooled
to form a recess therein in which the outline 45 is
at one end and the outline 46 at the other. By
thereafter separating the laminae templets are
obtained which may be used in sequence to trans-
fer the changing contour to g suitable base for
- pPhotographing., Such templets may be used in
any sort of machine shaping requiring a series
of graduated shapes.

Many variations in the few specific methods of
| my invention, which I have described
above, will occur to those skilled in the art. "Thus,
for example, a series of key shapes or outlines of
a chosen subject in time-spaced relation to each
other may be cut out of colored Celluloid and g,
solid assembly formed therefrom with a plurality
of blanks of transparent Celluloid or other plastic
between said shapes and maintaining them in
properly spaced relation to each other. By using
& transparent soluble cement to hold the lamina-
tions together a solid block may be formed the

 Very pleasing effects

 between said key laminge.

10

Will depict the subject in

surface of which may be ground or otherwise
tooled to form a surface or surfaces of transition
The laminae may
then be separated and the outlines thereof used
as templets or stencils, or otherwise, to obtain
photographs in sequence which, when projected,
8 Drecise, fluid manner
S 1t changes in phase from key shape to key
shape.

By forming a modeled b'ody Irom white plastic

‘and embedding it, as described above, in a block

formed of black material, or by forming the body
of black plastic and embedding it in a block of

- white material, slices cut therefrom (or the end

15

of the block after each slice) will act as g restric-
tive source of reflected light. If this changing
reflective light source is photographed on motion

- picture film and a print is made from said film,

25

30

and then these two films are used separately as
masks in the printing of a third film, complex
wipe effects may be satisfactory ohtained.

_From the foregoing it will be apparent that
the essence of my invention resides in the method
whereby it is possible accurately to determine
elther the natural variations in configuration or
other characteristic of an object as it changes
from one phase to another, or the variations
when the change or-transition takes place ac-
cording to some arbitrary or predetermined rule.
In the one case we usually have g smooth, Auid

- change in the bharacteristic, while in the other
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case the change may or may not be smooth.

- However, in either case s body whose cross-sec-

tions conform in their outlines to the outlines of
the object in its various phases, or a body such
as the prism illustrated in Fig. 12, is so cut, or
separated, as to expose these sections for photo-
graphic purposes. Sometimes it ig desirable to
photograph the sections as they are exposed on
the body itself after each cut while at other times
it is desirable to utilize the cut or separated sec-
tions per se in one form or another, as I have
described above in connection with Figs. 8 and 9,
where the slices may be used as masks for spray-
ing the outlines of the body, as defined by the
opening in the mask, on g suitable base for pho-
tographing, or in connection with Flgs. 2, 3 and 4
where the slices are folded to produce a three
dimensional ohject. | | -
‘Thus, what is eventually utilized for photo-
graphing are the outlines of the subject matter
as It changes in phase as defined or determined
In one way or another from the various Cross-
Hence, it is'to be understood that the

bhrases ,“as determined by said slices,” or ‘“gs

determined by said cross sections,” are intended
to be of such comprehensive scope as to include
any of the many ways in which sald slices or
Cross-sections may be employed in preparing
the outlines of the subject matter for photo-
graphic purposes. -

While I have described my invention in its
preferred embodiment it is to be understood that
the words which I have used are words of descrip-~
tion rather than of limitation and that changes
within the purview of the appended claims may
be made without departing from the true scope
and spirit of my invention.

What I claim is- | |

1. Those steps in the method of producing an
animated motion picture of an object which
changes in phase during an interval of time which
comprise forming a body having spaced, par-
Cross sections thereof

conforming, respectively, in outline to_ the prede~
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termined outline of said object at the beginning
and end of sald interval and having its exterior
forming a desired transition surface between sald
cross sections, dividing sald body transversely
between and parallel to sald cross sections into
a multiplicity of slices to expose the cross sec-
tions thereof intermediate the first mentioned
sections, and photographing in sequence the out-
lines of the object as determined by sald inter-
mediate cross sections on successive frames of a
motion picture film,

2 Those steps in the method of producing an
animated motion picture of an object which
changes in phase during a predetermined time
interval which comprise forming a pattern of the
outline of said oblect as predetermined in each of

10

15

at least two, time-spaced phases thereof, arrang-

ing said patterns in spaced, parallel relation to
each other, placing a mass of workable material
between said patterns, shaping said material to
torm a body having a desired surface of transition
extending from one pattern to the other,. cutting
said body between and parallel to sald patterns
into a plurality of slices; whereby the outlines
of said slices will define the outlines of said object
as it progressively changes from one of said two
phases to the other thereof; and thereafter photo-
graphing the outlines of sald object as so deflned
in sequence on successive frames of a motion
picture film.

3. Those steps in the method of producing an
animated motion picture of an object which
~ changes in phase during an interval of time
which comprise forming a pattern of the outline
of said object as predetermined in each of several,
time-spaced phases thereof, arranging sald pat-
terns in spaced, parallel~-disposed relation to each
other with the spaces therebetween substantially
proportional to the respective time intervals be-
tween sald phases, placing a workable material
between each of said patterns and shaping said
material between each adjacent pattern to form

20
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diate said first mentloned cross sections; the
number of slices between the various C€ross sec-
tions being substantially proportional, respec-
tively, to the time interval therebetween;
and photographing in sequence the outlines of
the object as thus exposed on successive frames
of a motion picture film, |

- 5. Those steps in the method of producing an
animated motion plcture of an object which
changes in phase during an interval of time which
comprise forming an elongated body having
spaced, transverse, parallel-disposed cross sec-
tions thereof conforming, respectively, in outline
to the outline of sald object as predetermined at
time-spaced intervals, and having Its surface
forming a desired transition surface from on=®
section to the other, encasing said body In a mass
of moldable material, cutting said mass and said
body in a direction transversely of sald body and
between and parallel to sald cross sections into
a plurality of thin slices, and photographing the
outlines of sald object as determined by said cuis
in sequence on successive frames of a motion
picture fiim.

8. Those steps in the method of producing an
animated motion picture of an object which
changes in phase during an interval of time which
comprise forming an elongated body having
spaced, transverse, parallel-disposed cross sec-
tions thereof conforming, respectively, in outline

" to the outline of said object as predetermined at

35

40

a body having a surface of transition extending

from pattern to pattern, cutting said body be-
tween and parallel to said patierns into a plu-
rality of slices; whereby the outlines of said
slices will define the outlines of said object as it
‘progressively changes in phase from pattern to
pattern; and thereafter photographing the out-
lines as so deflned in sequence on successive
frames of a motion picture film.

650

4 Those steps in the method of producing an |

animated motion picture of an object which
changes in phase during an interval of time which

comprise forming an elongated body having.

spaced, parallel-disposed, {ransverse Cross Sec-
tions therein having outlines conforming to the
predetermined outlines of said object at prede-
termined time intervals and having its exterior
surface forming a smooth transition surface be-
tween sald cross sections, dividing saild body
transversely between each of sald cross sections
and parallel thereto into a plurality of slices to
expose the cross sections of said body interme-

55
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time-spaced intervals, and having Its surface
forming a desired transition surface from one
section to the other, encasing said body In a mass
of moldable material, cutting said mass and said
body in a direction transversely of sald body and
between and parallel to sald cross section into a
plurality of thin slices and removing from said
slices the portions of said body to leave openings
in said slices conforming in outline to the outlines
of the cross section of said object in the respec-
tive planes of said slices; whereby to produce a
plurality of masks which may be used in sequence
to transfer the outlines of said object, as 1t
changes in phase from one section to the other,
to a suitable medium for photographing In se-
quence on successive frames of a motion picture
film,

DOUGLASS CROCKWELL.

REFERENCES CITED

The following references are of record in the
file of this patent: |

UNITED STATES PATENTS

Number Name Date
1,164,252 Girch-Fleld .. - —--. Dec. 14, 1915
1,169,843 LOW e Feb. 1, 1916
2,053,173 Astima e Sept. 1, 1936

FOREIGN PATENTS
Number Country Date
771,667 France cocee—eceeen- Oct. 13, 1934




	Drawings
	Front Page
	Specification
	Claims

