
1                   EP 0 314 608 B1                  2 Description
process. In the stereophotographic process, there is em- Field of the
invention and Related Art Statement:   ployed, for instance, such an
arrangement of stereo- photographic processing apparatus as designated The
present invention relates to a method of, and   5   generally at a
reference numeral 1 in FIG. 5(I). an apparatus for, producing
three-dimensional sculp-     This stereophotographic processing apparatus 1
ture works on a desired reduced scale.              Is seen comprising in
construction a nearly letter C- There have heretofore been US-A-891013, FR-
shaped frame in symmetrical shape designated at 2, A-2418099 and
US-A-3580758 which were granted        seven photographic cameras at [err]
as methods of producing threedimensional sculpture   10  [err] and three
units of projectors at [err] which are works.
all arranged as shown. In this specific arrangement, In these patents, a
method of producing threedi-  the reference characters [err] through [err]
and [err] mensional sculpture works comprises:                  through
[err] not only represent a group of photographic a) a photographic process
comparising the steps  cameras and a group of projectors, respectively, but
of:                                         15  also represent typically
the optical lenses per se be- arranging a plurality of photographic cam-
longing to these components for convenience in the eras at a predetermined
distance from an    description to follow. object to be reproduced and a
first plurality   Referring more specifically to this arrangement, of
optical projectors;                       it is seen that the camera [err]
is disposed in the center - loading each of said first plurality of optical
20  position of the frame 2, and also that the other cam- projectors with a
transparent screen having   eras [err] are disposed discreteiy a plurality
of parallel lines;                   along the frame 2 in a symmetrical
relationship with - projecting said transparent screens onto       respect
to the central camera C4. Also, the projectors said object from said first
plurality of projec-  [err] are seen disposed in the neighborhood of tors
and                                 25  the cameras [err] in a symmetrical
relationship taking with said cameras photographic pic-      with respect
to the projector [err] which is disposed In tures of the striped pattern
resulting from  the neighborhood of the central camera [err] respec- the
projection of said screens onto said ob-  tively. In addition, there is
disposed, for example, a ject and                                   person
to be photographed as an object 3 in the open b) a three dimensional
sculpture works produc-  30   mouth area of the frame 2, facing towards the
central ing process comprising the steps of:               camera [err]
which person is shown to be a sphere for arranging a second plurality of
projectors        clarity in representation. Further to the location of
this around a mass of material to be molded in    object or person 3, it is
to be noted that the cameras similar relation with said object and at a re-
[err] through [err] and the projectors [err] through [err] are duced
distance, that is distance from said  35  disposed concentering at a
specific point 01 which is mass, smaller than that between said first
slightly before the person to be photographed, as projector and said object
seen schematically in the figure. - loading said second plurality of
projectors          Each of the projectors [err] through [err] is fitted
with with said photographic  pictures taken with    a screen 4a with a
number of lines running vertically said cameras,
40  in parallel or stripes [err]as shown in FIG. 6 - projecting said
photographic pictures with   (I), and the projectors are operated to throw
striped said second plurality of projector onto said   patterns from the
screens 4a onto the object to be mass and modelling manually said mass to
photographed 3. On and around the surface of the ob- make the projected
lines meet and coincide      ject 3, there are projected the striped
patterns 4b as with each  other thereby obtaining a re-  45  shown in FIG.
6 (II), and the object 3 projected with duced  three-dimensional sculptural
copy of  such striped patterns thereon is then photographed said object.
all at once by the group of cameras [err] through [err] ar- With respect to
these  prior arts, one example is    ranged around the object to obtain
photographic pic- raised and explained in the concrete and their prob-
tures in negative and/or positive (hereinafter, referred lems are pointed
out as follows,                  50  to as "pictures" for convenience in
the description). One of the typical stereophotographic processes    Now,
referring to the sculpture manufacturing known in the art for this purpose
of producing a three-   process which is another part comprising the method
dimensional sculture is now shown by way of exam-   of producing
three-dimensional sculptures, as typi- ple with reference to the
accompanying drawings,    cally shown in FIG. 5(11), there is employed an
appa- FIGS. 5 through 7.                                55  ratus 6 for
producing solid sculptures which compris- In  general a common method  of
producing three   es a plurality of projectors [err] through P17 corre-
dimensional sculptures is comprised of a stereopho-           sponding in
quantity to the photographic cameras [err] tographic process and a
sculpture manufacturing      through [err] to replace them and disposed in
the cor- 2    
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for cameras existing along the  If the both ends of the frame 2 are
designated at extension of the frame 5. Next, the photographed ob-  A and
B, with the corners C and D in the curved ex- ject 3 is replaced on the
same location with a mass of  tension, [err] = 1036mm; [err] = 496mm; [err]
material 7, for example, a lump of clay for the prepa-  [err] 650mm; [err]
=  = 530mm; [err] ration of an original form for a three-dimensional    5
=670mm; and [err] 800mm, respectively. sculpture on the same location.
In this apparatus, It is assumed that the focal In this specific
arrangement, the reference char-  length of the lens of each of the cameras
[err] acters [err] through [err] not only represent a group of     [err]
and of the projectors[err] is 50mm, and that the projectors respectively,
but also represent typically  focal length of the lens of each of the
cameras [err] the optical lenses per se belonging to these projectors  10
C5, and the projectors [err] is 75mm, respectively. for convenience in the
description to follow.            Also, it Is assumed that the focal length
of the lens These projectors [err] through [err] are loaded with  used in
each of the projectors [err] the photographic pictures taken by the group
of cam-  50mm, and that of the lens employed in each of the eras [err]
through [err] disposed in the same positions, re-  projectors [err] Is
75mm, respectively. spectively. These pictures contain the scenes of pro-
15  More specifically, it Is notable that the lens with jection on and
around the outer shape In the surface  the same focal length is used for
the components of the object 3 such that the patterns 4b having the  such
as those cameras [err] through [err] and the projec- plurality of parallel
lines [err] of the screens 4a project-  tors as those projectors [err]
through [err] through ed from the projectors [err] through [err] are
deformed ac-  [err] disposed in the corresponding positions for the
cordingly to its outer surface configuration, when pro-  20
stereophotographic process and the sculpture proc- jected thereupon in the
previous photographing proc-  easing process. ess(see FIG. 6(II))
This is the case for producing a three- When these pictures are projected
onto the outer  dimensional sculpture with the life size from the ob-
surface of the mass of material 7 from the projectors  ject 3 by way of the
stereophotographic process. Be- [err] noted above. there are soon a plural-
25  sides, it is required sometimes to make a sculpture ity of shadow lines
or stripes with correspond ac-    with a reduced scale of, for Instance,
80%, 50% or cordingly to the parallel lines [err] of the screen 4a.  40% of
the object 3. Then, a next step is to adjust the surface configura-  For
this purpose, it is contemplated that a 50% tion of the mass of material 7
by removing or adding     down-scaled positive is produced from the
original an appropriate amount of material  from the surface   30  pictures
taken by the group of cameras [err] thereof in such a manner that each of
such shadow    and that thus-obtained reduced scale positive, the lines or
stripes projected separately from each of the    frame 5 for producing the
conventional life-size three- projectors may coincide with each other on
the outer  dimensional sculpture and the group of projectors [err] surface
thereof. When each of the shadow lines or  through P17 disposed on this
frame are used to obtain stripes may exactly meet with each other on the
sur-  35   a 50% down-scaled sculpture. However, with this face of the mass
of modelling material 7, there is now         method wherein there is a
long distance between the attained a finish in the modelling of the
material 7with  group of projectors [err] through [err] and the mass of a
satisfactory expression in similarity or resemblance  material 7, itwas so
difficult in practice to make an ad- with the object 3 to follow. This is a
typical example  justment to have the striped patterns 4b meet and co-
known In the art to produce a three-dimensional  40  incide with each other
as appearing when projected sculpture of an object by way of the
stereophoto-  upon the material from each of the projectors [err] graphic
process.                                    through [err] and consequently,
this method has not Now in the above description, while different
been employed in practice. framed 2 and 5 were put to use In the
stereophoto-     In this respect, therefore, it Is the common prac- graphic
proceess and the sculpture producing process   45  tice in the conventional
process to reduce the dis- for convenience.operators may use one and the
tance from each of the projectors [err] through [err] to same frame in the
both process, and in this case, they  the point [err] In the
three-dimensional sculpture pro- will naturally take the trouble to replace
the groups of  ducing process, if necessary. In this manner, when it
cameras[err] through [err] and projectors [err] through [err]  Is required
to have a sculpture reduced to a 50% or with the other group of projectors
[err] through [err]  so   more down-scale, as it is difficult to obtain a
sufficient when shifting from the stereophotographic process to
working space 8 between the frame 5 and the mass the sculpture  processing
process accordingly. Or      of material 7 large enough for the operator to
stand in, else, you may use another group of projectors mount-  the
operator would then have to once step out of the ed on  a given means
instead  of using the frame 5 to    working space 8 and make an adjustment
work from an equal effect.                               55  the outside of
the frame 5. Incidentially,giving an idea of dimensions of the    With this
arrangement, while it is advantageously frame 2 with the stereophotographic
processing ap-              feasible In practice to make the size of the
frame 5 paratus 1  the following is an example.                smaller
accordingly to a required scale of reduction on 3    
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sculpture, it would inevitably make the  "b" for the life-size sculpture, c
may be obtained as projectors[err] through[err]greater in relative dimen-
follow. sions to the frame, which may possibly obstruct a      (i) For the
projector P14 sculpture work, and which would bring a difficulty for
With a = 400mm and f = 75mm; the operator while performing his job for
adjustment   5               1    1 , 1 from the outside of the frame  5.
400   b   75 Here now is a definite description on the practice    then, b
= 92.31mm of a sculpture producing work reduced In scale down            c
= 92.31 / 82.76 = 1.115 to 50% With reference to FIG.7  in comparison with
(ii) For the projectors [err] the production of a life-size  sculpture.
10            With a - 335mm and f = 75mm; Now, assuming that the focal
length of the lens employed in the projectors[err]through[err]is desig-
[err] nated "f" and that the that the distance from the lens to the
then, b = 96.63mn point [err] is defined "a" and the distance  from the
lens          c = 96.63 / 84.45 - 1.144 to the picture 9 of the object 3
shown in FIG. 6(II) is  15    (III) For the projectors [err] defined "b"
respectively,there is obtained, the follow-             With a = 265mm and
f,= 50mm; ing relationship in terms of equation;
[err] [err] With this equation, the distances a and b In each   20       c
= 61.83/55.21 = 1.116 of the projectors[err] through [err] may be obtained
as     (iv) For the projectors [err] follows,
With a = 325mm and f = 50mm; [err] (1) For a life-size sculpture
325   b   50 25     then, b = 59.09mm The dimensions of the frame 5 for
mounting the        c = 59.09/54.17 = 1.091 projectors[err]through [err] is
as large as the one used   As is apparent from the example above, in the in
the stereophotograhic process noted hereinbe-  case with the reduction
scale of 50%, though the fore.
overall size of the frame 10 is half as large as the The distance b may  be
obtained  as follows.          30  frame 5, the distance b in connection
with the projec- (i) For the projector[err]                   tors [err]
through [err] has no substantial difference In With a[err] 800mm and f =
75mm;            comparison with the case for the life-size sculptural
[err]             work. [err]It means that the overall length of projectors
P11- then b  =82.76mm                           35   P17 Is large, namely,
the projectors P11-P17 are ar- (ii) For the projectors [err]
ranged In such a manner that the rear part thereof is With a = 670mm and f
= 75mm;              largely protruded outwardly of the frame 10 (See Fig.
[err]                             7). [err]This was one of the
disadvantageous factors in then, b= 84.45mm                             40
the manual operation taken by the operator to reach (iii) For the
projectors[err]     the mass of material 7 placed in the center of the With
a = 530mm and f = 50mm;              working area from the outside thereof.
[err]                   Also, for the case of 50% down-scale sculpture,
[err]                            there may exist a substantial variation in
the ratio "c", then b = 55.21mm                             45  It was
required In practice to prepare positives taken (iv) For the projectors
[err]                 by the cameras [err] through [err]fora reduced
sculpture With a = 650mm and f = 50mm                by modifying them so
that they may well fit each of [err]            the projectors [err]
through [err] However, these posi- tives may differ for each of the
projectors [err] through then, b = 54.17mm                              50
[err] accordingly with differences in the rate of enlarge- ment which may
occur from differences in the ratio (2) For a 50% down scale sculpture
"c", and consequently, they cannot be used common- ly for all these
projectors, thus requiring them to be The dimensions of the frame 10 for
mounting the      prepared separately. This may undoubtedly cause a
projectors [err]through [err]is half as large as the one  55  substantial
trouble in the preparation of such posi- used in the stereophotographic
process taken previ-    tives, thus making one of the causes that a scaled-
ously.In this case,the distance "b" is obtained as fol-     down sculpture
work cannot escape a poor productiv- lows.Taking a ratio of"c"with respect
to the distance    ity. 4    7                   EP 0 314 608 B1
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In addition, there is a problem such that a thinner  ing by way of a
preferred concept the general con- sculpture may possibly be obtained by
way of the con-   struction of a stereophotographic arrangement of
ventional method in comparison with the case of life-  cameras and
three-dimensional sculpture pro- size sculptural work.
ducing apparatus which employs the improved In the above mentioned prior
arts, however, pro-   5  stereophotographic process according to the
jectors of the same type as those In use at the time   present invention;
of photograph taking are used so that the manufac-      FIGS. 3 and 4 are
like schematic views showing ture of modified projecting screens become
costly. At  another embodiment of the invention, In which the same time,
for example, as shown in Fig. 7, It is  FIG. 3 Is a conceptual view showing
the manner impossible to reduce the distance between the pro-  10  to
process a positive photographic picture and jecting screen (8) and the lens
of the projector (P14)  FIG. 4 is a like conceptual view showing the man-
and to reduce the extent of the outward protrusion of  ner of producing a
three-dimensional relief; the rear part of the projector.
FIGS. 5(I) and 5(11) are schematic top plan views Therefore, the rear part
of the projector becomes    showing conceptually the general construction
of a hindrance at the time of operation so that it has   15  a
stereophotographic arrangement of camera heretofore been impossible to
facilitate  the property  and sculptural apparatus employing the conven- of
sculpture manufacture.                               tional
three-dimensional sculpture process; FIG. 6 is a schematic view showing an
example Object and Summary of the Invention:                  of a screen
to be projected onto an object and 20      FIG. 7 is a schematic top plan
view showing con- In consideration of such drawbacks which have  ceptually
the general arrangement of a typical been inevitable in the conventional
process, It would        conventional sculpture producing process. be
desirable to attain an efficient solution therefor. The present invention
is essentially directed to  Detailed Description of Preferred embodiments:
the provision of a useful solution to such a difficulty  25 in practice as
referred to above and experienced in      The present Invention will now be
explained in the conventional stereophotographic process for pro-  detail
on an improved stereophotographic process of ducing works of sculpture.
producing a three-dimensional sculpture of a three- Therefore, it is a
primary object of the present in-  dimensional object by way of scales of
reduction to vention to provide an improved stereophotographic  30   50%
and 60% (hereinafter referred to as "50% sculp- process for producing a
three-dimensional sculpture   ture" and "40% sculpture") as preferred
embodi- with a reduced scale, more specifically with a reduc-  ments
thereof with reference to the accompanying tion ratio of 50% or more to an
original object to be  drawings herewith. sculptured .
The following description in conjunction with FIG. According to the present
invention as defined in  35   1 will be directed to the 50% sculpture, and
the de- Claim 1. the aforesaid problems of the prior arts have
scription with FIG. 2 will be concerned with the 40% been eliminated and
the object of the present inven-       sculpture. tion has been achieved by
the best method such that         Incidentally, the present method of
producing the focal distance of the lens of the second projector  works of
sculpture by way of a preferred embodiment for use at the time of reduction
of said object and the   40   of the present Invention is comprised of a
stereopho- projecting  screen in the  second project is reduced
tographic process and a sculpture producing process to the same extend of
reduction of said mass.          as In the conventional process. In this
way, it becomes possible to reduce the dis-      So far as the
stereophotographic process is con- tance between the lens of the second
projector and   cerned, it may be conducted in all the same manner the
reduced mass and to shorten the distance be-   45   as the conventional
process using the group of cam- tween the projecting screen to a minimum.
eras 1, and therefore, no detailed description will be Additional features
and advantages of the inven-  made in this connection (see FIG. 5(I)). tion
will now become more apparent to those skilled   Referring now to the
sculpture producing process in the art upon consideration  of the following
detailed  by way of this embodiment to produce a 50% three- description of
a preferred embodiment exemplifying   50   dimensional sculpture, firstly,
a frame 11 is prepared a best mode of  carrying out the invention as
presently  proportionally to the shape of and accordingly to the perceived.
The detailed description refers particular-  scale of reduction to 50% on
the part of the frame 2, ly to the accompanying drawings in which like
parts  and then there are disposed a group of projectors [err] are
designated at like reference  numerals.                            through
[err] in the corresponding locations for the 55   group of cameras [err]
through[err] so as to form a three- Brief Description of the Drawings:
dimensional sculpture producing apparatus 12 (see FIG. 1). The lenses of
these projectors [err] through FIGS. 1 and  2 are schematic top plan views
show-  P27 have a focal length half as long as that of the lens- 5    9
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es of the cameras[err]through [err] respectively.         (i) For the
projector [err] When producing a 40% sculpture, a frame 13 is          With
a = 400mm and f = 37.5mm; prepared proportionally in shape of and
accordingly to                 1  +   = _ a scale of reduction of 60% with
respect to the frame            400   b   37.5 2 for the stereophotographic
process, and then, a   5     then, b = 41.38mm group of projectors.[err]
through [err] is located opera-            c = 41.38 / 82.76 =0.50 tively
along the extension of the frame 13 in position  (ii) For the projectors
[err] corresponding to those for the group of cameras [err]
With a = 335mm and f = 37.5mm; through [err] of the stereophotographic
apparatus 1,                          1    1 =  1 thus providing the
three-dimensional sculpture pro-  10                 335   b   37.5 ducing
apparatus 14 (see FIG. 2). Each of the lenses    then, b = 42.23mm of these
projectors [err] through [err] have a focal length           c = 42.23 /
84.45 = 0.50 reduced to 60% of that of the lens of the correspond-  (iii)
For the projectors [err] ing one of the cameras[err] through[err]
respectively.              With a = 265mm and f = 25mm; Referring now to
FIG. 1, the both end points of the   15             1       +  1 frame 11
are designated "E"and "F" and the lower                        265   b   25
corners thereof are designated "G"  and "H", and next  then, b = 27.60mm to
FIG.2 the both end points of the frame 13 are des-       c = 27.60 / 55.21
= 0.50 ignated "I" and "J", and the lower corners thereof are     (iv) For
the projectors P21 and P27 designated"K" and "L", respectively.
20            With a = 325mm and f = 25mm; Also, the reference characters
[err] through [err]                      [err] and [err] through
[err]adapted to designate the epo-                       325   b   25
jectors as well as the lenses per se thereof,concep-           then, b =
27.08mm tually.                                                         c =
27.08 / 54.17 = 0.50 Moreover,there are seen reference points[err] and   25
[err]in the frames 11  and 13 in the central position  (2) For a 40%
sculpture thereof corresponding to that of the point [err], respec- tively.
A mass of material is shown by the references           The dimensions are
as follows;[err] 15 and 16.
414.4mm;[err] = 30mm; [err]= 212mm; P3303 = Now, it is assumed referring to
the 50% down   30  2680mm; [err] = 320mn scale that the focal length of
each of thele  he         (i) For the projector P34 projectors [err] is
25mm, and the focal              With a = 320mm and f = 30mm; length of
each of the lenses of the projectors [err]                 [err] and
[err]is 37.5mm, respectively.                                       320   b
30 It is also assumed referring to the 60% down   35     then, b = 33.10mm
scale that the focal length of each of the lenses of the     c = 33.10 /
82.76 = 0.40 projectors[err]is 20mm, while the fo-  (ii) For the projectors
[err] cal length of each of the lenses of the projectors[err]
With a = 268mm and f = 30mm; [err] is 30mm,respectively.
[err] Now, assuming that the distance from the lens of  40
[err] each of the projectors [err] through                   then,33.78mm
[err] to the point [err]is a,and that the distance be-        c = 33.78/
84.45 = 0.40 tween each of these lenses and the picture or screen
(iii) For the projectors [err] loaded in the projectors is b,there are
obtained the                             With a =212mm and f =20mm;
distances a and b as follows,using the relationship as   45
[err] obtained from the equation;                                212   b
20 [err]                        then, b =22.08mm [err]
c = 22.08/55.21 =0.40 Also shown is a ratio "c" taken in proportion to the
val-          (iv) For the projectors [err] ue of "b" the case of a
life-size sculpture manufac- 50            With a = 260mm and f = 20mm;
turing process.                                                      1
[err] 260   b   20 (1) For a 50%  sculpture
then, b = 21.67mm C =  21.67/54.17 = 0.40 The dimensions are as follows: EQ
= FH = 55               As is apparent from the foregoing, the ratios as
518mmm; HG = 248mm  [err]                         obtained for each of the
group of projectors [err] [err]
through [err] are constant for each [err]     = 400mm
of the scales of reduction so specified, and moreover, 6    11
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the value b for each of the projectors decreases as the  so, what is
required essentially is that the group of scale of reduction becomes
smaller. For example, it Is  projectors of the sculpture production
arrangement notable that each value b for producing 50% sculpture  may be
located in position corresponding in similarity will be reduced to be 50%
of or half as large as the  to that for the group of cameras and projectors
of the value b for the production of a life-size sculpture, and    5
stereophotographic arrangement, and so, a frame that each value b for
producing 40% sculpture will be  structure may be prepared with any desired
shape If reduced to be 60% less than or 40% of the value b for  it may
satisfy this requirement, accordingly. the production of a full-size
sculpture, respectively.   Now, reference is made further to the method of
For this reason, the general arrangement of three-    producing a relief
work by using the arrangement ac- dimensional  sculpture production
apparatus 12 and   10  cording to this invention. 14 according to this
invention  will be made available      The term "a relief work" as used
herein is directed with a substantially reduced size in the arrangement  to
generally mean a carving or raised work embossed of projectors
[err]through[err]  through[err] ac-      in a plane with a partial solid or
three-dimensional ap- cordingly to a  specified scale of reduction, respec-
pearance. tively. As a  consequence,  the arrangement of three-   15  For
the production of a relief work, a third positive dimensional sculpture
production apparatus 12 and      transparency Is required to be prepared.
The prepa- 14 may turn to be a small and light arrangementsuch
ration of this third positive transparency is made in that it is readily
portable to any desire location for  the following manner. use and such
that the arrangment of projectors may    For example, referring to FIG.
5(i), an object 3 to not obstruct any performances of operation in a   20
be pictured Is projected preliminarily with a screen 4a three-dimensional
sculptural work, and this advan-  (see FIGS. 6(I) and (11)). Next, the
object 3 is photo- tage may stand out particularly when a scale of reduc-
graphed by using the group of cameras [err] tion of 50% or more is taken In
the sculpture produc-  belonging to the stereophotographic apparatus 1. For
tin, which may eventually contribute to a  substantial  convenience of
description, the picture taken by the improvement in the efficiency of
sculptural work, ac-  25   camera [err] Is defined as a first positive
picture, and cordingly.                                            the
pictures taken by the cameras [err] are de- With a constant ratio of c in
any scale Qf reduc-  fined as a second positive picture. lion, a single set
of positives may serve for the pro-    In the following, the process of
producing a relief duction of sculpture to a desired scale of reduction,
work on the right half part of the object 3 is described which may then be
used in a given group of projectors  30  for clarity of explanation. set on
the frame for a desired scale.                        Now, It Is assumed
that a reference plane GP In addition to the production of a three-
which is perpendicular to a segment [err] defed by dimensional  sculpture,
this arrangement can equally  a phantom perpendicular Y and passing the
lens of be adapted to the production of relief works , either.   the camera
[err] In place of the object 3, and upon this More specifically, it may be
arranged for this pur-  35   plane a second positive picture taken by the
camera pose that a third positive is prepared in the manner    [err] Is
projected by using the projector 15. disclosed  in  Japanese Patent
Publication No.            FIG. 3 shows the state In which the second pos-
7,494/1974 prior to the loading of the pictures as tak-  itive picture of
the camera [err] is projected by using the en by the arrangement of cameras
1  into the arrange-  projector [err] ment of three-dimensional sculpture
production ap-   40       Next, using a camera [err] disposed at an angle
[err] paratus 12, 14., and then this third positive is project-  degree
centered atthe point 01, an optical image pro- ed in the manner as
disclosed  in this Japanese Patent   jected upon the reference plane GPfrom
the projector Publication specification to obtain arellef work. In this
[err[ Is photographed. The picture taken by this camera connection. it is
notable that the  present invention  [err] may serve a third positive
picture used for the pro- may be adapted while projecting the third
positive for  45   duction of the normal life-size relief work. the
production of a relief  work.                     For the preparation of a
relief work reduced to a For more details of the production of a relief
work,  certain scale In this embodiment of the invention, a refer to
Japanese Patent No 676,163,  to the Japa-        further operation Is
required as follows. nese Patent Publications Nos. 7494/1974 and
In the case that a relief work Is to be made on 50% 18936/1981 etc.
50   down scale as in the case of a three-dimensional Of course,it is
needless to mention that any           sculptural work, It Is required that
the normal third scales of reduction may be applied in practice forthe
positive picture prepared In the foregoing step is re- production of a
three-dimensional sculptural work.    duced to be a half scale or 50%
smaller accordingly Incidentally, referring further to th  shape of a
to the required scale of reduction noted above (here- frame structure to be
employed.It may not necessary 55  Inafter, this reduced positive picture is
referred to as to make the frame for use with a stereophotographic      "a
reduced third positive" for clarity). arrangement  similar in shape with
the one for a three-        In the like manner, the first positive picture
as dimensional sculpture production arrangement, and      taken by the
camera [err] is reduced to be a half scale 7    13                   EP 0
314 608 B1                  14 



or 50% smaller In accordance with the required scale  terial smaller In
accordance with a desired scale of re- of reduction (hereinafter, this is
referred to as "re-  duction in the production of a sculptural work, the
di- duced first positive").                               mensions of such
projectors may be made smaller in Then,thus-obtained reduced first and
third posi-  size, thus making smaller the entire arrangement for tives are
loaded into the projectors[err] of the   5   producing a sculptural work,
accordingly, and thus three-dimensional sculpture production apparatus 12
making the transportation of the entire arrangement to be projected  upon
the reference plane, and this     so easier than the conventional
arrangement. state is shown in FIG. 4.                                As
stated also hereinbefore, since each of the As shown typically in FIG. 4,
firstly placed is a  projectors may be made smaller in size, they may not
mass of material from the reference    10   project outwardly from the
extension of the frame plane GP, and then, a projector[err] loaded with the
structure, and there is no obstruction to the opera- third positive is
operated to throw overlapping pat-  tor's manual operations by reaching
from the outside terns of parallel lines or stripes onto the reference
of the frame structure In the production of a sculpture plane in such a
manner that there are seen a plurality   work on a reduced scale, thus
effecting a substantial of crossings [err]      defined with the parallel
15  efficiency in the production work of such a down- lines projected from
the projector [err] on the surface  scaled sculpture, accordingly. of the
mass of clay, and the operator or sculptor may   Furthermore, nothing that
the distance of "b" as shape or model the mass  by adding or removing clay
observed in connection with the disposition of each of to make proper
striped patterns so as to obtain a 50%     the projectors become a value
which may reduce at down-scaled relief work 17 on the reference plane   20
the same rate in accordance with a desired scale of GP, accordingly.
reduction in the production of a sculptural work ac- While the foregoing
description referred tothe re-  cording to the present invention, It is an
easyjob to ad- lief modeling work only on the right half side of the   just
the location of such projectors when installed work 17, it may be effected
equally  the entirely sym-   onto the frame structure. metrical  manner on
the left half part thereof with the   25  In addition, according to the
present invention, as employment of the cameras[err]in place of those
the ratio "c" with respect to the distance "b" in a given [err] and of the
projectors[err] in place of the one[err],  projector is constant, the scale
of reduction of a pos- respectively.
Itive transparency to be loaded into such projectors There may be attained
many equally advanta-        may turn to be constant, thus making It
possible to geous effects available from the compactness of the   30
commonly use positives of the same scale of reduc- sculpture production
arrangement and the projectors  tion, and thus making easier the
preparation of such therefor in the manufacture of a reduced relief work,
positives in the sculptural work. From such stand- which is exactly like in
the case of producing a re-   point, it Is feasible in practice to improve
the efficien- duced three-dimensional sculptural work.                   cy
of sculptural work, accordingly. While it was described in connection with
the   35        Moreover, according to the present invention,
three-dimensional sculpture production process that  there is attainable a
better finish In the production of a third  positive picture was prepared
to a desired  a three-dimensional sculptural work, free from an ef- scale
of reduction so as to form a reduced third pos-  fect of becoming thinner
than the actual original, thus itive this invention is not restricted in
use to this em-  contributing to an improvement In accuracy in finish
bodiment but a reduced second positive may of  40   of the work. course be
processed to obtain a reduced third posi-         Furthermore, the process
of this invention may tive accordingly.
equally be adapted to the production of a relief work, It is an essential
matter to the invention in the pro-  In which there may also be attained a
similar advan- duction of a relief work to obtain a reduced third pos-
tageous effect to the case of three-dimensional itive transparency,which
may be understood readily  45  sculptural work. when  considering the
presentation on the embodl- ment noted above to obtain a reduced third
positive, and also which may be adapted  equally with ease to     Claims
another art relating to the production of a relief work such as disclosed
in Japanese Patent Publications  50   1. A method of producing
three-dimensional sculp- 7494/1974 and 18936/1981 and the like, and there-
ture works on a desired reduced scale, compris- fore, no further
explanation is given  on such applica-    ing: tions.
a) a photographing process (1) comprising the As stated fully hereinbefore,
according to the              steps of: method  of and apparatus for
producing a three-  55                    arranging at a predetermined
distance dimensional sculptural  work according to the present
from an object (3) to be reproduced a plurality invention as it is possible
in practice to make the dis-           of photographic cameras (C1-C7) and
a first tance "b" from the projector lens to the mass of ma-
plurality of optical projectors (P1-P3), 8    13                   EP 0 314
608 B1                   14 



* C   L   M   S * or 50% smaller in accordance with the required scale
terial smaller In accordance with a desired scale of re- of reduction
(hereinafter, this is referred to as "re-  duction in the production of a
sculptural work, the di- duced first positive").
mensions of such projectors may be made smaller in Then, thus-obtained
reduced first and third posi-  size, thus.making smaller the entire
arrangement for tives are loaded into the projectors [err]of the   5
producing a sculptural work, accordingly, and thus three-dimensional
sculpture production apparatus 12  making the transportation of the entire
arrangement to be projected upon the reference plane, and this   so easier
than the conventional arrangement. state is shown in FIG. 4.
As stated also hereinbefore, since each of the A shown typically In FIQ. 4,
firstly placed is a  projectors may be made smaller in size, they may not
mass of material such as clay upon the reference   10   project outwardly
from the extension of the frame plane GP, and then, a projector [err]
loaded with the  structure, and there is no obstruction to the opera- third
positive is operated to throw overlapping pat-  tor's manual operations by
reaching from the outside terns of parallel lines or stripes onto the
reference  of the frame structure in the production of a sculpture plane in
such a manner that there are seen a plurality  work on a reduced scale,
thus effecting a substantial of crossings [err] defined with the parallel
15   efficiency In the production work of such a down- lines projected from
the projector [err] on the surface  scaled sculpture, accordingly. of the
mass of clay, and the operator or sculptor may   Furthermore, nothing that
the distance of "b" as shape of model the mass by adding or removing clay
observed in connection with the disposition of each of to make proper
striped patterns so as to obtain a 50%   the projectors become a value
which may reduce at down scaled relief work 17 on the reference  plane   20
the same rate In accordance with a desired scale of GP, accordingly.
reduction in the production of a sculptural work ac- While the foregoing
description referred to the re-  cording to the present invention, it is an
easy job to ad- lief modeling work only on the right half side of the  just
the location of such projectors when installed work 17, it may be effected
equally in the entirely sym-  onto the frame structure. metrical manner on
the left half part thereof with the   25  In addition, according to the
present invention, as employment of the cameras[err] in place of those
the ratio "c" with respect to the distance "b" in a given [err]and of the
projectors [err] in place of the one [err]  projector is constant, the
scale of reduction of a pos- respectively.
itive transparency to be loaded into such projectors There may be attained
many equally advanta-   may turn to be constant, thus making it possible to
geous effects available from the compactness of the   30   commonly use
positives of the same scale of reduc- sculpture production arrangement and
the projectors  tion, and thus making easier the preparation of such
therefor in the manufacture of a reducedd relief work,  positives in the
sculptural work. From such stand- which is exactly like in the case of
producing a re-  point, It is feasible in practice to Improve the efficien-
duced three-dimensional sculptural work.                             cy of
sculptural work, accordingly. While it was described in conneqtion with the
35  Moreover, according to the present invention, three-dimensional
sculpture prduction process that   there is attainable a better finish in
the production of a third positive picture was prepared to a desired  a
three-dimensional sculptural work, free from an ef- scale of reduction so
as to form a reduced third pos-  fect of becoming thinner than the actual
original, thus itive. this invention is not restricted in use to this em-
contributing to an improvement In accuracy in finish bodiment but a reduced
second positive may of  40   of the work. course be processed to obtain a
reduced third posi-         Furthermore, the process of this invention may
tive, accordingly.                                    equally be adapted to
the production of a relief work, It is an essential matter to the invention
in the pro-  in which there may also be attained a similar advan- duction
of a relief work to obtain a reduced third pos-  .    tageous effect to the
case of three-dimensional itive transparency, which may be understood
readily  45   sculptural work. when considering the presentation on the
embodl- ment noted above to obtain a reduced third positive, and als which
may be adapted equally with ease to   Claims another art relating to the
production of a relief work such as disclosed in, Japanese Patent
Publications   50   1. A method of producing three-dimensional sculp-
7494/1974 and 18936/1981 and the like, and there-         ture works on a
desired reduced scale, compris- fore, no further explanation ia given on
such applica-  ing: a) a photographing process (1) comprising the As stated
fully hereinbefore, according to the          steps of: method of and
apparatus for producing a three-   55              arranging at a
predetermined distance dimensional sculptural work according to the present
from an object (3) to be reproduced a plurality invention as it possible in
practice to make the dis-      of photographic cameras (C1-C7) and a first
tance "b" from the projector lens to the mass of ma-          plurality of
optical projectors (P1-P3), 8    
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[err] *  C  L  M  S  * loading each of said first plurality of          (P1
-P3) centered around said object (3) at a projectors (P1-P3) with a
transparent screen           predetermined object distance from said ob-
(4a) having a plurality of parallel lines (S1-          ject, each of said
first plurality of projectors Sp).
(P1-P3) being loaded with a transparent projecting said transparent screens
5          screen (4a) having a plurality of parallel lines (4a) onto  said
object(3) from said first plural-     (S1 -Sn), ity of projectors(P1-P3),
and                                 photographic pictures (4b) taken with
taking with said cameras(C1-C7) pho-              said cameras (C1-C7) and
exhibiting a the tographic pictures(4b) of the striped pattern
striped pattern resulting from the projection of resulting from the
projection of said screens   10   said screens (4a) onto said object (3);
and (4a) onto said object (3); and                        b) means for
producing a three-dimensional b) a three-dimensional sculpture works pro-
sculpture works (6; 12; 14) comprising: ducing process(6; 12;14) comprising
the                    a second plurality of projectors (P11- steps of:
P17) arranged around a mass (7) of material arranging in similar relation
with re-   15      to be molded in similar relation with respect to spect
to said first plurality of projectors ar-       said first plurality of
projectors arranged ranged around said object (3) and at a re-
around said object (3) and at a reduced dis- duced distance a second
plurality of projec-         tance, and being loaded with said photograph-
tors (P11-P17) around a mass (7) of material     Ic pictures (4b) taken
with said cameras (C1- to be molded,                              20
C7) for projecting said photographic pictures loading said second plurality
of projec-        (4b) onto said mass (7) of material to be mold-
tors(P11-P17)with said photographic pic-           ed, and tures(4b)taken
with said cameras (C1-C7),                 said mass (7) of material to be
model- projecting said photographic pictures           led manually to make
the projected lines meet (4b)with said second plurality of projectors   25
and coincide with each other to obtain a re- (P11-P17)onto said mass(7) of
material to be      duced three-dimensional sculptural copy of molded and
the object (3); modelling manually said mass (7) of
characterized in that in said means for pro- material to make the projected
lines meet and        ducing a three-dimensional sculpture works the
coincide with each other to obtain a reduced   30  focal length of each of
the second plurality of pro- three-dimensional scuptural cppy of the ob-
jectors (P21-27, P31-P37) and the photographic ject(3)
pictures (4b) to be loaded with said second plur- characterized in that in
said three-          silty of projectors (P21-P27, P31-P37) are re-
dimensional sculpture works producing process       spectively reduced in
scale by a desired reduc- the focal length of each of the second plurality
of   35  tion scale with respect to the focal length of each
projectors(P21-27, P31-P37) and the photo-          of said cameras (C1-C7)
and the photographic graphic pictures(4b) to be loaded with said sec
pictures (4b) taken with said cameras (C1-C7), ond plurality of
projectors(P21-P27, P31-37) are                     wherein the distance
between said sec- respectively reduced in scale by a desired reduc-
ond plurality of projectors (P21-27, P31-37) and tion scale ith respect to
the focal length of each   40  said mass (15,16) of material to be molded
is re- of said cameras(C1-C7)and the photographic            duced by said
desired reduction scale with re- pictures(4b) taken with said cameras
(C1-C7)                      spect to the distance between said first
plurality whereby the distance between said sec-            of projectors
and said object. ond plurality of projectors (P21-27, P31-37) and said
mass(15,16)of material to be molded will  45 be reduced by said desired
reduction scale with       Patentansprache respect to the distance between
said first plural- ity of projectors and said object.
1. Methodezur Herstellung von in enem gewOnsch- ten MaBstab verklelnerten
dreldimensionslen An  apparatus for producing three-dimensional   50
Plastiken, die foigende Verfahren umfaft sculpture works on a desired
reduced scale, com-          a) emn fotografisches Verfahren (1) mit
folgen- den Sqhritten: a) means for photographing (1) comprising:
Anordnen elner Anzahl von Kaameras a plurality of photographic cameras
(C1-C7) und elner ersten Anzahl von Projekti- (C1-C7)centerd around an
object (3) to be   55   onsapparaten (Pl-P3) in elnem festgelegten
reproduced at a predetermined distance from                Abstand zu elnem
zu reproduzierenden Ob- said  object.
Jekt (3), a first plurality of optical projectors                Einsetzen
von transparenten Rastern 9   
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S (4a) mit siner VieizahI von parallelen Union                 sine erste
Anzahl von Projektionsap- (SiS7) in Jeden ,der ersten Anzahl der Projek-
paraten (P,-P3), die in einem bestimmten Ab- tionsapparate (Pl-P3),
stand zu dem Objekt (3) angeordnet sind, wo- ProjiziVer~n der trans arenten
Raster            be! in Jeden der ersten Anzahl von Projekti- (Aa) voQn
der erstqn Anzahl von Projektionsap-   6     onsapparaten (P1-P3) sin
transparenter Ra- p.raen (Pi-Pa) auf d. s Qblekt (3),
ster (4a) mit einer Visizahl paralleler Linien F9.0g9rfi ren dey L1 idQr
(4b,) dpe Strei-       (SI-Sn) einzusetzen ist, fwaimupters. O"s ciurch
ProJlzieren der R.ater               Aufnahmen (4b), die mit den Kameras
(4a) a.yf das Qbiekt (3) er.iolt wurde, und            (C1-C7) fotograflert
wurden und durch Proji- b)i eia Verfahrean zur Herstellung von dreldl-  10
zieren des Rasters (4a) auf das Objekt (3) sin rieiqosJnlae.I Pj piik (9;
1.2i 14.. d3, ddie tot-  Streifenmuster aufwelsen, und getn.den Sc.hritte
,beInhaltet                         b) Ausrflstung zur Herstellung von
dreldimen- 4,nordnen einer zweiten Anzahl von               slonalen
Plastiken (6; 12; 14), zu der folgen- PrQjpktiQgnp.lpvptsen (P1 -P17) ur
sins zu             des gehort: fw,,*,de Materlpimasse (7) herum im glei-
i5                sine um sine zu formende Material- chfan qerh~i.tOIpjs
wie die erste Anzahl von Pro-      masse (7) herum Im glelchen Verhaltnis
wie jektiofopa.nppeiajpn ukind in yvrrlngertem Ab-         die um das
Objekt (3) herum angeordnete er- stand um ,as Obj.kt (3) herum,
ste Anzahl von Projektionsapparaten und in Eingetozen der mit Hilfe der
Kameras             sinem  verkleinerten Abstand angeordnete (C1-7) aufgen
omynpnen Biider (4b) In die   20         zwelte Anzahl von
ProJektionsapparaten (P,1- zwelte. Anzahl von ProjekItlonsapparatqn (P1I-
P17), In die die mit den Kameras (C1-C7) auf- P17)..
genommenen Biider (4b) zum Projizleren der Prajizieren der Blider (4b) mit
Hilfe der        Bilder (4b) auf die zu formende Materialmas- z-wg~i~n
Asn,.z~.Vhl von Projektionsapparaten          se (7) eingesetzt sind, und
(P1,.1Prj p yf de   tornende MatOerialmasse   25             die manuell so
zu formende Material- (7) und
masse (7), dals die projlzlerten Linien mitein- mpnuq.llp FgQrmnqp der
Materi.Imasse             ander zur Deckung kommen, so daB sine im ()S. ag
dP. jj- prpizlerrten V.inien miteipnander    Ma~etab verklelnerte Kople
einer dreldimen- zur DeQjsurW  kornQnen und sine im Maffstab
sionuien Plastik entsprechend dem Objekt (3) eriLahinrte i$ppe
derdrqidimensionalen Pia-   30      entsteht, stik ent.prechend dem ObJekt
(3) entsteht,                dadurch gekennzeichnet, daB bel derAus- doJuh
gpkenrn~ehhnet, daB bei dem                rustung zur Herstellung einer
dreldimensionalen Veifatphrqn zur Hirstllung eier dreidimensina-
Plastik die Brennwelte elnes jeden der zwelten lN NPlasis di.e Bre nnweite
eines jeden Projekti-      Anzahl von ProJektionsapparaten (P21-P27, P31-
qon.pp.arets dr zweiten Anzahl (P41-P27, P31-  35     P37) und die In die
zweite Anzahi von Projektions- P) ynd dl,,, in dle zgwipte An.,hl von
ProJektions-  apparaten (P21-P27, P31-P37) einzusetzenden Auf- , pawaret
(eZitPl 27. P31,F) einzyuetzenden Bil-      nahmen (4b) in einem
gewOnschten Verklelne- der 4.4b) entsppreyihend Im gewunschten MaBstab
rungsma~stab In bezug auf die Brennwelte einer hins~ich~tlih deir e
nnweJ,,b Jeder der Karneras     jeden Kamera (C1-C%) und die mit Htlfe der
Kame- (.SX,,) ,u'n, dr mJt Htfqe depr Ksmeras (C-C)   40   ras (C1-C7)
fotografierten Aufnahmen (4b) ver- g~f~enu  mainen ...i.... Bllapr
vqrklelnert warden,.  kleinert werden, wQbei der A       Wbtand iwlschen
der woeiten    wobel der Abstand zwischen der zweiten Anzahl An~q!hl von
lirJektioneappiaraten (P3I-P;7, P31-       von ProJektionsapparaten
(P21-P27, P31-P37) und 17i uid ,,r zy forrMndentn I ,ateripamasse (15,
der zu formenden Materlalmasse (i5, 16) Im ge- :1,.) ggi  ~gpi
,,.pwnsgchton Verklsinerungs-   45    wOnschten VerklelnerungsmaBstab In
bezug auf qinaistabs hinsightlih des Abstands zwlschen der      den Abstand
zwischen der ersten Anzahl von Pro- Ez~tin A2n~pJ von: Proje tpnsipparaten
und dem         jektionsapparaten und dem Objekt verldeinert lst. Q*j.a zKu
merfrinern lIs,. 2. AQngc.yng ;ifr Hirttellung von In elnem go- 6o
Revendications wfnschten Ma$stab verkleinerten dreldimensi- oQnla!jn P jp-
~i,,! yj ,dr ftgi.endes geh6rt.     1. Proced6 pour produire des oeuvres de
sculpture p) AUVsrrs uel   zyn i Fot lra  hn (1) mit fol-
tridimensionnelles a une 6chelle redulte souhal- ,.9"     e,,a.....n
t6e, comprenant: i, pn;gahi von  ameras (C-C). die  S5            a) un
processus photographique (1) compre- in einprnm be timmten Abstand ur sin
zu re-            nant les etapes consistent A: ,dzleren     Qkje
5,3k>ieut, (a) h arumW angeordnet       - agencer A une distance
pr6d6termin6e Wijids
d'un objet (3) A reproduire une pluralite 10    
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Il -11111M 11 1l ! d'appareils photographiques (Cl-C7) et         t6e,
comprenant: yne premibre pluralit6 de projecteurs             a) des moyens
photographiques (1) compre- optiques, (P 1_P3.).
nant: * gherger chaoun qes projecteurs (P1-P3)              - une plurallte
d'appareils photographi- de ladlte premlre pluralltb d'un 6cran    5
ques (Cl-C7) centres autour d'un objet transpar.ent (4a) ayant une
plurailte de             (3) A reproduire A une distance determi- I~gn"s
para lles (S1-Sn).                              nee dudit objet, projot.er
.Odits  .crans transparents               - une premlbre pluralite de
projecteurs (4a) sur ledit objet (3) A partir de ladite            optiques
(PI-P3) centres autour dudit elar.,e, Pj1yri1tA de projecteurs (P1-   10
objet (3) a une distance predeterminee P-). et
dudit objet, chacun des projecteurs (P1- - prendre avec lesdits appareils
photo-                 P3) de ladite premibre pluralite etant gaphiqu~es
(C1IC7) des Images (4b) du                  charge avec un ecran
transparent (4a) motif a banees r4sultant de la projection
syant une pluralite de lignes parallbles *d.gits crns (4.a) Vr ledit objet
(3); et   16        (SI-Sn), b) vn promeMojj d. pro,.ductlQn 'peouvres de
- des Images photographiques (4b) pri- sculptwe   tridimenshQnnelles
(6,12,14)                  ses avec leadits apparells (Cl-C7) et
cxnpWr.nant,$ l.4tpe s consistant A:                       montrant un
motif a bandes resultant de - agencer, en relation semblable par rap-
la projection desdits ecrans (4a) sur le- port A I!,ate premibre pluralite
de proJec-   20       dit objet (3) ; et trs anc.s eutour dud It objet (3)
et A           b) des moyens pour produire des oeuvres de yno dstanc~e
rdulte, une seconde plu-            sculpture   tridimenslonnelles
(6,12,14) ralitl: de projec.teurs (P11-P17) autour          comprenant:
dune masse (7) do matibre A mouler,                  - une seconde
pluralite de projecteurs - cqhprgbrladiesevonde pluralitedo pro-   25
(PII-P17) agences autour d'une masse j~qteuwjr~ (121-.PI-?)   ay~qc Iites
lma-              (7) de matiere A mouler en relation sem- ges
photqgraphlqueq- (4b) prises avec                  blable par rapport A
ladite premlbre plu- Ieeditps appareilo (C1C7),
rallte de projecteurs agences autour du- - prejeiter l.esdites Images
photographi-               dit objet (3) et A une distance rddulte, et
tjes. (.4k) avec lq its ,ec.onde pluralite   30      charges avec lesdites
Images photogra- dO pr o  ut4urs(Pl11-R17)surladite mas-
phiques (4b) prises avec lesdits appa- so () d matire a moul ,er, et
rells photographiques (CI-C7) pour pro- mo6ier., manupllemontlad~temasse
(7)                   Jeter lesdites Images photographiques dg mran0rp
pour-faire que les lignes pro-             (4b) sur ladite masse (7) de
matibre A e,   rencontront et coincident l'une   35        mouler, et avee
]l'uptra poyr obtenlr une copie de             - ladite masse (7) de
matibre A mouler sulpture trldimensionnelle redulte de                etant
model~e manuellement pour falre Iobjet (3);
se rencontrer et coinciderles lignes pro- garectori~s  en ge que, dans
ledit processus de               Jetees lune avec l'autre pour obtenir
prQdqgtfion d'oeuvres de sculpture trldimension-   40         une copie de
sculpture tridimensionnel- mile~sI. I' 0Asftanje fpcalq de chac un des
projec-           Is reduite do l'objet (3); teS de., I,.dit9e seconde
pluraIltA (P21-P27, P31-    caracterlse en ce que, dans Iesdits moyens pour
'-7) et le Imge, ,s phQtographlques (4b) A char-       produire des oeuvres
de sculpture tridimension- ger   , eJo.le, secondso pluallte do proJecteurs
nelles, la distance focale de chacun des projec- (21-P?-2,ff1-,7T sont
respectivement reduites   45   teurs (P21-27, P31-P37) de la seconde
plurallte A^ un~e ~ l.P do rd uctiln souhaitbA par rapport      et les
Images photographiques (4b) A charger A tl dist,"99 fo~a. do phavun 4 sdits
appareils       avec ladite seconds pluraIlte de projecteurs (P21-
,,otr,,h1 s (1-,7M   ) et lop [mng.19, photp-         P27,P31-P37) sont
respectivement redultes A ~11ia   (6b) pijip  yW  lg0#t appareils
une echelle de reduction souhaitee par rapport A {.S ;t  I,,a dl~n.ce qntrq
laogte sconde plurall-  50  la distance focale de chacun desdits apparells
Ono*QaqI.eqrts (n1P 7.P31337) et ladite mas-           photographiques
(CI-C7) et les Images photo- Z"  wiq1j?48   a   moijier 6tant redu Ito 4
Il-  graphiques (4b) prises avec lesdits apparells *ft  ll d e      tgn ,o
,hatee par rapport a         (CI-C7), la distance entre ladite seconde
plurali- ib Ltngg S01me'a 1iete prMrA0 pMuraM6 ,e pro-         te de
projecteurs (P21-27,P31-37) et ladite mas- 3aiuris $t ledit objet.
6        se (15,18) de matilre A mouler etant redulte A la- dite Achelle de
reduction souhaites par rapport A L  4ppr~ejl pour produIre des oeuvres de
sculpture       la distance entre ladite premilre pluralite de pro-
tY101monkjgnnelJLe b une ffhtlie redulte souhal-    Jecteurs et ledit
objet. 11    


