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(57) En face d’un ¢tage d’exposition et derriere celui-ci
se trouvent des espaces de boucle sur le chemin de
transport du papier en rouleaux d’un appareil
d’impression/développement. La boucle assure le
mouvement de I'¢tage d exposition. Lorsque le rouleau
de papier est fixe, un espace de boucle est prévu en face
de I'etage d’exposition et derriere celui-ci, permettant
ainsi le déplacement dudit €tage d’exposition. Dans un
autre mode de réalisation, 1’unit¢ de masque negatif ainsi
que 1'unit¢ de lentilles de I'appareil sont mobiles, de
maniere que l'on peut utiliser le rouleau de papier
lorsque I'¢tage d exposition est fixe.

I*I Industrie Canada  Industry Canada

(57) In front of an exposure stage and behind the
exposure stage, loop spaces are provided on the roll
paper transporting path of a printing/developing
apparatus. The movement of the exposure stage 1s
ensured by the loop. When the roll paper 1s fixed, one
loop space 1s provided 1n front of the exposure stage, and
one loop space behind the stage, thus allowing the
exposure stage to move. Alternatively, the negative mash
unit and lens unit of the apparatus are movable, so that
roll paper 1s usable when the exposure stage 1s fixed.
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ABSTRACT
In front of an exposure stage and behind the exposure
stage, loop spaces are provided on the roll paper
transporting path of a printing/developing apparatus. The
movement of thé exposure stage 1s ensured by the loop. When
the roll paper is fixed, one loop space is provided in front
of the exposure stage, and one loop space behind the stage,
thus allowing the exposure stage to move. Alternatively,
{ the negative mask unit and lens unit of the apparatus are
’ movable, so that roll paper 1s usable when the exposure
stage is fixed.
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DESCRIPTTION
Printing/Developing Apparatus

Technical Field

The present invention relates to a printing/developing
apparatus for normal photographs or 3D stereoscopic
photographs using a lenticular sheet. In particular,; the
present invention relates to a mechanism for transporting
printing paper used in a printing/developing apparatus in
which a exposure stage or a lens unit is movably disposed

with respect to a negative mask.

Background Art

As a common method of preparing 3D stereoscopic
photographs using a lenticular sheet, an indirect method is
generally employed. In this method, a deep focused object
is photographed with a camera charged with a normal film
while the camera is moved horizontally or arcuately by a
predetermined distance to prepare a plurality of negatives
which contain images photographed with different angles. 1In
these negatives, the position of images is shifted with each
btﬁefinacéordance with the distance between the caméra ahd
the object. Instead of taking photographs while a camera 1s
moved, it is also possible to use a camera which contain a

plurality of lenses aligned horizontally or a plurality of

horizontally disposed cameras, to effect a simultaneous
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photographing to obtain a plurality of negatives. Although
the number of the negatives is not particularly limited, it
is generally 3 to 5.

In the indirect method, a plurality of negatives
obtained as above are exposed on a photosensitive sheet
composed of a lenticular sheet and a sensitized material
applied onto the flat face of the lenticular sheet. The
exposure is conducted in such a manner that the negatives
are exposed by the use of an ordinary projection lens but
with different projection angles to form images on the
photosensitive sheet. When an image of a negative 1s
projected onto the photosensitive sheet, the image is
divided parallel to the axis of the lenticular lenses in the
photosensitive sheet and compressed into a line. The
projected image forms discrete and compressed line images on
the sensitized layer of the back face of the lenticular lens
sheet. Thereafter, the next adjacent negative is exposed
under the condition where the relative position between the
projection lens and photosensitive sheet is changed so as to
form a new line image juxtaposed with the previously formed
line image. This process is repeated to £ill the entire
back face of the lenticular lenses widthwise with line
images originated from different negatives. Thus, images of
a bluralitylof negatives can be printed on a piece of
photosensitive sheet. A plurality of exposures may be
simultaneously conducted using a multiple projection lenses.

When the exposed photosensitive sheet is developed and

looked at from the lenticular lenses' side, the line images
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formed in the sensitized layer are enlarged widthwlise SO
that we can see a restored image. If a person looks at the
developed lenticular sheet at a specific distance from his
or her eyes, the right and the left eyes can receive
different images adjacent to each other, and the two
separate pieces of visual information are combined in his or
her brain to achieve a stereoscopic viewing.

As described above, in order to obtain a single

stereoscopic photograph, a plurality of exposures are
required while changing the projection angle. Fig. 1 shows
a perspective view of a conventional printing/developing
apparatus for 3b stereoscopic photographs. A required
projection angle is obtained by a movably disposed exposure
stage and a movably disposed lens unit. To secure free
movement of the exposure stage and the lens unit, a rolled
printing paper conveyed by a set of rollers is first cut
into pieces of sheet by a cutter and then fed to the
exposure stage. Paper chips generated at the time of
cutting of the roll paper may have a detrimental effect on
exposure, and therefore, they are eliminated by vacuum oOr
the like. Thus, the cutting section for a rolled printing
paper comprises a cutter and a paper chips disposing unit.
In the processing of 3D stereoscopic photographs,
shéets of piinting paper are manually developed by the use
of a printing/developing apparatus for this specific purpose
of producing 3D photos equipped with a movable lens unit and

a movable exposure stage. In the area of producing ordinary

photographs; especially for producing very common, so-called
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service prints or providing services of simple enlargement,
printing/developing apparatuses equipped with a fixed set of
lenses, a fixed exposure stage, and means for developing and
drving are frequently used, and a rolled printing paper is
developed as is before cut into sheets at the final stage of
the process. In the production of ordinary photographs,
however, i1f trimming is specifically ordered, manual
procedure of development is followed and a specialized
printing/developing apparatus equipped with a movable lens
unit and a movable exposure stage is used.

In the field of printing/developing apparatus for
photographs, speed—-up of processing 1is required as well as
improved image qualities and long life of image qualities.,
As a result of efforts for improving the efficiency in the
processing performance of printing/developing apparatus, and
also as a result of using highly sensitive printing papers
carrying a thin layer of emulsion, time required for the
steps of exposure, development and‘drying has become
shortened. On the other hand, a variety of consumers' needs
including increased needs for the special size photographs
such as panorama photos have resulted in the presence of
various standards of photos. Thus, it remains a pressing
need in the industry to provide a printing/developing
apbaratus which meets the requirements of various staﬁdards.

Having regard'to the physical form of printing papers
in the course of being transported in a printing/developing

apparatus, there are two forms; one is a sheet and the other

is a roll. Several problems are found, as discussed below,
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in a developing process in which a printing paper 1is fed as
sheets, as compared with the case in which a printing paper
is fed in a roll-form without being cut.

Cutting a rolled printing paper into sheets inevitably
adds an extra interval before the exposure process, and this

will result in a decrease in processing efficiency.
Additionally, it will add the complexity to processing of
paper chips and a need for extra maintenance of the
apparatus, and the apparatus tends to become larger since
both a cutter and a paper chip disposing unit must be
mounted in front of the exposure stage composed of an
intricate driving mechanism. The processing efficiency of
sheets of paper in a developing process also becomes lower
than that of a roll paper.

The transporting mechanism for sheets of paper has to
be composed of many transporting rollers. Such rollers must
be installed at intervals at least shorter than the length
of a sheet of paper. These transporting mechanisms are
illustrated in Figs. 2 and 3. The transporting path of a
printing paper is shown by bold arrows in each Figure. Figqg.
2 1s a cross-—sectional view of a transporting mechanism for
sheets of paper, while Fig. 3 is that for a roll paper.

As shown in Fig. 2, when the transporting path of
shéets of printing paper 1s composed,of'complicated cCurves,
it requires a particularly large number of transporting
rollers 9, and that leads to the difficulty of securing room

for a‘guide 13. The loading edge of sheets of printing

paper is apt to be diverted from the transporting path and
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tends to cause a paper jam in the transporting path. By
contrast, as illustrated in Fig. 3, the transportation of a
rolled printing paper requires only a small number of
rollers 11, and in addition, it rarely suffers a paper jam
because the transporting path is directed by a guide 15,

In view of these problems;, a rolled printing paper 1s
assumed to be more advantageous in the aspects of processing
efficiency and simplification of the apparatus. However, it
is difficult to apply it to a printing/developing apparatus
for stereoscopic photographs because the exposure stage and
the lens must be movable to accommodate multiple exposures
for a single picture while changing projection angles. In
other words, the adoption of a rolled paper-transporting
system in a printing/developing apparatus for stereoscopic
photographs adds limitations to the movement of the exposure
stage. In addition, it is also difficult to apply it to a
printing/developing apparatus for ordinary photographs in
which trimming will be performed, because the exposure
stage, etc. must be movable. Thé present invention;
therefore, intends to encompass a printing/developing
apparatus capable of transporting a rolled printing paper,
aiming at improvements in the processing efficiency and
simplificatioﬁ of the apparatus.

1 :

Disclosure Of_the'InventiOn

For the purpose of solving the afcrementioned problems,
the present invention proposes that, in a
printing/developing apparatus using a rolled printing paper,

the apparatus be equipped with loop spaces in the
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transporting path of a printing paper at positions 1in the

front and rear of the exposure stage.

The movement of the exposure stage is secured by these
iloops. When a roll paper is supplied from a fixed
structure, the loop spaces are provided at positions in the
front and rear of the exposure stage for enabling the
exposure stage to move. When the magazine for a roll paper
1s small in size, the magazine may be integrated with the
exposure stage so that the roll paper can adequately be fed
in accordance with the movement of the exposure stage, by a
provision of a single'loop space at a position in the rear

of the exposure stage.

The loop(s) formed in the transporting path may be retained

or removed whenever the movement of the exposure stage is
not necessary, because the processing time required for
printing and finishing development becomes longer as the
transporting path is lengthened corresponding to the length
of the loop(s). Taking as an example of a
printing/developing apparatus used for both normal and
stereoscopic photographs, the loops may not be formed to
shorten the transporting path when processing normal
photographs because the exposure stage is not required to be
moved. Alteration of the transporting path may be carried

out by the guide or the franSporting rollers, etc.

Fig. 4 shows a perspective view of another embodiment

of the printing/developing apparatus according to the

present invention. When the negative mask unit and the lens

unit are movable as illustrated in Fig. 4, the exposure
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stage section can be fixed, thus enabling the use of a
rolled printing paper.

According to the printing/developing apparatus of the

present invention, the processing capacity 1s enhanced
because a rolled printing paper can be used even when the
negative mask unit and the exposure stage section are
movable. The roll paper feeding also helps 1increase the
freedom in the design of the apparatus, creating no
restrictions on the position of the cutter to be installed.
Thus, the cutter and paper chips disposing unit can be
installed at any place convenient for processing paper chips
and for achieving easy maintenance. Furthermore, the
adoption of roll paper feeding ensures many advantages such
as simplification of the transporting mechanism and
alleviation of paper jams because the number of transporting
rollers can be reduced and the guides can be installed
continuously along the transporting path.

Brief Description of the Drawings

Fig. 1 is a perspective view of a conventional
printing/developing apparatus for 3D stereoscopic
photographs, Fig. 2 is a cross-sectional view showing a
transporting mechanism for sheets of printing paper of a
printing/developing apparatus, Fig. 3 is a cross-sectional
view showing a transporting mechanism for sheets of printing
paper of a printing/developing apparatus, Fig. 4 is a
perspective view of another embodiment of the
printiné/developing apparatus of the present invention, Fig.

5 is a perspective view of the exposure stage and its
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adjacent area of an embodiment of the printing/developing
apparatus of the present invention; and Fig. 6 1s a

perspective view of the exposure stage and its adjacent area
of an embodiment of the printing/developing apparatus of the

present invention.

Best Mode for Carrying Out the Invention

Embodiments of the printing/developing apparatus of the
present invention will be described with reference to the
accompanying drawings. Fig. 5 is a perspective view of an
exposure stage and its adjacent section of the
printing/developing apparatus for stereoscopic photographs
of the present invention, showing the two loop spaces at
positions in the front and rear of the exposure stage which
enable the exposure stage to move. The printing paper is
supplied from a fixed roll paper 1. When the exposure stage
3 is not reguired to be moved, the loop guides 2 and 4
support the printing paper in the direction of transporting,
forming no loop spaces.

When the'exposure stage 3 is to be moved, the loop
guides 2 and 4 are dropped down by rotating loop motors 6
and 8. The printing paper 1s directed to loop boxes 12 and
14 by its own weight. The loops are formed by rotating
transporting rollers 5 and 7 positioned in the front and
réar of the;exposure stage, and the size of the loops are
kept constant by controlling the rotation of the
transporting rollers.

Fig. 6 is a perspective view of the exposure stage and

its adjacent area of another embodiment of the present
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invention. In this apparatus, a loop space is provided in
the rear of the exposure stage, and the exposure stage and
the magazine for roll paper are arranged to move together.
In the same manner as shown in the embodiment of Fig. 5, the
loop guide 4 helps to support the printing paper in the
direction of transporting when the exposure stage does not
need to be moved, while the printing paper is directed to a
loop box 14 by dropping down the loop guide 4 by rotating
the loop motor 8 when the exposure stage 3 is to be moved.
The size of the loop is kept constant by controlling the
rotation of the transporting roller 7 installed in the rear

of the exposure stage.
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CLAIMS

1. A printing/developing apparatus for 3D

stereoscopic photographs comprising:

a negative mask unit for supporting a negative film;

a lens unit; and

an exposure stage for supporting a portion of rolled
photographic printing paper, wherein

the exposure stage 1s arranged such that the stage
moves the portion of the rolled photographic printing
paper while holding the printing paper thereon 1n a
direction parallel to a surface of the printing paper 1in
a minute movement, during which movement the printing

paper is exposed a plurality of times, and wherein said

apparatus is equipped with loop spaces 1n a transporting

path of a photographic paper at positions in the front

and rear of the exposure stage for enabling the apparatus

to process the rolled photographic printing paper.
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