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Description

Field of the Invention

[0001] The present invention relates to a planographic
printing plate feeding apparatus according to the pream-
ble of claim 1.
[0002] An apparatus of this type is known from US-A-
6,425,578.

Description of the Related Art

[0003] Generally, it is often the case that in a plano-
graphic printing plate, a protective slip-sheet is attached
to the image recording surface thereof to constitute a
laminated set, and the plural sets are laminated on one
another in a thickness direction to constitute a stack of
planographic printing plates. When images are to be re-
corded on planographic printing plates using an exposure
apparatus, it is necessary to extract planographic printing
plates from a stack of plates one sheet at a time and feed
them to the exposure apparatus.
[0004] For example, in an image-recording material
sheet-feeder described in Japanese Patent Application
Laid-Open No. 2003-182904 (EP-A-1319616), printing
plates and slip-sheets are alternately laminated and ac-
commodated in a cassette of a sheet conveyance unit,
a suction cup suctions the slip-sheet and the printing plate
from above and the suction cup moves upward to extract
them from the cassette. After the slip-sheet and the print-
ing plate are extracted, the slip-sheet is suctioned by a
fan and separated from the printing plate. With this struc-
ture, however, use of a suction cup for feeding a printing
plate is potentially disadvantageous in terms of the struc-
ture being complicated and the cost of the apparatus in-
creasing.
[0005] Japanese Patent Application Laid-Open No.
60-202028 describes a structure in which a slip-sheet
located at an end surface in the laminated direction of
the stack is fed by a roller, and a planographic printing
plate is fed by a vacuum pad. According to this structure,
however, since the planographic printing plates or the
slip-sheets are extracted one sheet at a time, when the
slip-sheet is located at the end surface in the laminated
direction, the next planographic printing plate can be ex-
tracted only after this slip-sheet is extracted and, there-
fore, it takes time to feed the printing plates. Further, in-
dependent feeding mechanisms are required for both the
planographic printing plate and the slip-sheet, which is
potentially disadvantageous in terms of the number of
parts being increased, and the apparatus being in-
creased in size and cost.

SUMMARY OF THE INVENTION

[0006] The present invention has been accomplished
in view of the above circumstances, so that the invention
provides a planographic printing plate feeding apparatus

with a compact, simple and inexpensive structure that is
able to feed a planographic printing plate swiftly and re-
liably.
[0007] The present invention is a planographic printing
plate feeding apparatus including the features of claim 1.
[0008] That is, in this planographic printing plate feed-
ing apparatus, the load applied to the end surface set by
the conveyance unit is adjusted, and the conveyance
force applied between the conveyance unit and the end
surface set is greater than the maximum static friction
force between the end surface set and the next set.
Therefore, if the conveyance force is applied to the end
surface set in this mode, the end surface set is fed by
the friction between the end surface set and the convey-
ance unit, while the next set is prevented from being fed
together with the end surface set.
[0009] The one set (one planographic printing plate
and one slip-sheet attached to each other) extracted in
the above manner can be separated into a planographic
printing plate and a slip-sheet by the separating unit.
[0010] In the invention, since the sets can be extracted
from the stack in units of at least one set, the next pla-
nographic printing plate can be swiftly extracted and fed.
It is unnecessary to provide mechanisms separately or
independently for the planographic printing plate and the
slip-sheet, or a suction cup for removing the set. There-
fore, the structure can be compact, simple and inexpen-
sive.
[0011] Further, by adjusting the load applied from the
conveyance unit to the end (top) surface set, it becomes
possible to extract a planographic printing plate or a slip-
sheet one by one, or to extract plural sets at once.
[0012] Preferred embodiments are defined by the de-
pendent claims.
[0013] The separating unit may comprise a forward-
rotating roller which comes into contact with the slip-
sheet which is being conveyed and which rotates in the
same direction as the conveyance direction, and a re-
versely-rotating roller which comes into contact with the
slip-sheet at a location downstream from the forward-
rotating roller in the conveyance direction and which ro-
tates in the opposite direction relative to the forward-ro-
tating roller.
[0014] With this structure, the slip-sheet which is at-
tached to the planographic printing plate is fed in the con-
veyance direction by the forward-rotating roller during
the conveyance operation, but downstream to this a force
in the direction opposite to the conveyance direction is
applied by the reversely-rotating roller. Consequently, a
sag is generated in the slip-sheet between the forward-
rotating roller and the reversely-rotating roller and thus
the slip-sheet can be separated from the planographic
printing plate.
[0015] In order to generate the sag, it is simply neces-
sary for the reversely-rotating roller to rotate reversely
relative to the forward-rotating roller and thus in the op-
posite direction relative to the conveyance direction. For
example, even if the reversely-rotating roller itself is ro-
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tating in a forward direction but rotating reversely relative
to the forward-rotating roller (with a peripheral speed
slower than that of the forward-rotating roller), the sag
can be generated.
[0016] The reversely-rotating roller may be able to
move between a contact position where the reversely-
rotating roller comes into contact with the slip-sheet and
a separated position where the reversely-rotating roller
is disposed at a remove from the slip-sheet.
[0017] The reversely-rotating roller can be set at the
contact position only when it is necessary to separate
the slip-sheet from the planographic printing plate, and
can be set at the separated position when it is unneces-
sary to separate the slip-sheet from the planographic
printing plate, so that inadvertent contact of the reversely-
rotating roller with the planographic printing plate can be
prevented.
[0018] The separating unit may comprise a suction unit
which suctions a slip-sheet to separate the same from a
planographic printing plate.
[0019] Accordingly, a slip-sheet can be separated from
a planographic printing plate simply by causing the suc-
tion unit to suction the slip-sheet which is attached to the
planographic printing plate.
[0020] A detection sensor capable of detecting wheth-
er or not a planographic printing plate and/or a slip-sheet
are present may be provided upstream of the separating
unit in the conveyance direction.
[0021] According to the planographic printing plate
feeding apparatus of the present invention, further to ex-
tracting a set (a set of one planographic printing plate
and one slip-sheet), it is also possible to extract a single
planographic printing plate or a single slip-sheet. It is also
possible to convey none of the above by stopping the
conveyance unit. Since the detection sensor can detect
these four modes, it is possible to control the separating
unit in accordance with the respective modes.
[0022] Since the planographic printing plate feeding
apparatus of the invention has the above-described
structure, it is possible to feed planographic printing
plates one by one using a compact, simple and inexpen-
sive structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a side view showing a first embodiment of
a planographic printing plate feeding apparatus of
the invention;
FIG. 2 is a perspective view of a mounting unit and
a feeding unit of the first embodiment of the plano-
graphic printing plate feeding apparatus of the inven-
tion;
FIG. 3 is a schematic side view showing the mounting
unit and the feeding unit of the first embodiment of
the planographic printing plate feeding apparatus of
the invention;

FIGs. 4A to 4C are explanatory diagrams illustrating
modes of extracting planographic printing plates in
the planographic printing plate feeding apparatus,
wherein FIG 4A shows a set feeding mode, FIG. 4B
shows a single feeding mode and FIG. 4C shows a
multiple feeding mode;
FIG. 5A is a graph showing a relationship between
conveyance force and load from a pickup roller of
the planographic printing plate feeding apparatus,
and FIG. 5B is an explanatory diagram showing the
load and the conveyance forces between the plano-
graphic printing plate and a slip-sheet;
FIGs. 6A and 6B are explanatory diagrams showing
separation of a slip-sheet at a slip-sheet separating
unit in the first embodiment of the planographic print-
ing plate feeding apparatus, wherein FIG. 6A shows
a state in which a retard roller unit is in a first contact
position, and FIG. 6B shows a state in which the
retard roller unit is in a separated position;
FIG. 7 is an explanatory diagram showing convey-
ance of the planographic printing plate at the slip-
sheet separating unit in the first embodiment of the
planographic printing plate feeding apparatus of the
invention;
FIGs. 8A and 8B are explanatory diagrams showing
switching of the slip-sheet in the conveyance direc-
tion at the slip-sheet separating unit in the first em-
bodiment of the planographic printing plate feeding
apparatus of the invention, wherein FIG. 8A shows
a state in which the retard roller unit is in a second
contact position, and FIG. 8B shows a state in which
the retard roller unit is in the separated position; and
FIGs. 9A and 9B are explanatory diagrams showing
a slip-sheet separation operation at the slip-sheet
separating unit in a second embodiment of a plano-
graphic printing plate feeding apparatus of the inven-
tion, wherein FIG. 9A shows a state in which a suc-
tion fan is OFF, and FIG. 9B shows a state in which
the suction fan is ON.

DETAILED DESCRIPTION OF THE INVENTION

[0024] FIG. 1 shows an overall structure of a plano-
graphic printing plate feeding apparatus 12 of a first em-
bodiment of the invention. FIG. 2 shows a mounting unit
14 on which a laminated stack 18 is mounted and a feed-
ing unit 16 of the planographic printing plate feeding ap-
paratus 12.
[0025] The planographic printing plate comprises a
sensitizer surface 20E in which a sensitizer is applied to
one surface of a plate-shaped base material made of
aluminum or the like, as shown in FIG. 5B. As shown in
FIG. 4, slip-sheets 22 for protecting the sensitizer surface
20E and planographic printing plates 20 are alternately
laminated onto one another to constitute the stack 18. In
FIG. 4, the slip-sheets 22 and the planographic printing
plates 20 are laminated such that the sensitizer surface
20E is directed upward, and one of the slip-sheets 22
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which protects the sensitizer surface 20E of the upper-
most planographic printing plate 20 has already been
removed. A set comprising one planographic printing
plate 20 and the slip-sheet 22 immediately below it in this
state is a unit of conveyance for "set feeding" as de-
scribed below. Therefore, in the following description, this
set is called a laminated set 24.
[0026] FIGs. 4A to 4C show three modes of the plano-
graphic printing plates 20 as extracted with or without the
slip-sheets 22 by the planographic printing plate feeding
apparatus 12. FIG. 4A shows a mode in which the up-
permost set 24A, i.e., the uppermost planographic print-
ing plate 20A and the slip-sheet 22A immediately below
it are extracted from the stack 18 as one set, which mode
is hereinafter referred to as "set feeding". FIG. 4B shows
a mode in which the slip-sheet 22 is not extracted and
only one planographic printing plate 20 is extracted. This
is called "single feeding" hereinafter. "Single feeding" al-
so includes a mode in which only the slip-sheet 22 is
extracted, when the slip-sheet 22 is located at the upper-
most position. FIG. 4C shows a mode in which plural sets
24 are extracted, and this is called "multiple feeding"
hereinafter. In this embodiment, by adjusting a load W
applied to the stack 18 from a pickup roller 42, uninten-
tional multiple feeding is prevented and at least set feed-
ing can be carried out reliably (preferably, set feeding
and single feeding can be switched freely). A feeding
direction of the planographic printing plate 20 is indicated
by arrow F, and a direction perpendicular to the feeding
direction (widthwise direction of the planographic printing
plate 20) is indicated by arrow W (see FIG. 2).
[0027] The planographic printing plate feeding appa-
ratus 12 includes a table 26. The mounting unit 14 and
the feeding unit 16 are disposed on the table 26. Casters
28 are mounted on the table 26 so that the entire plano-
graphic printing plate feeding apparatus 12 can be moved
and can, for example, be attached to or detached from
a planographic printing plate inserting portion of an ex-
posure apparatus.
[0028] As shown in FIG. 2, the mounting unit 14 in-
cludes a flat and rectangular mounting tray 30. Two side
end guide plates 32 and one rear end guide plate 34 are
disposed in the mounting tray 30. The side end guide
plates 32 are slid in the directions indicated by the arrow
W by a slide mechanism (not shown), and neatly align
side surfaces of the stack 18, i.e., of the plural sets 24,
in accordance with the size of the planographic printing
plate 20. Similarly, the rear end guide plate 34 is slid in
the direction indicated by the arrow F (and the opposite
direction thereto) by a slide mechanism (not shown) and
neatly aligns rear ends of the stack 18 (the plural sets 24).
[0029] The mounting unit 14 is provided with plural cov-
ers 36 so as to cover the periphery of the mounted stack
18. The cover 36A covers downstream ends of the stack
18 in the conveyance direction. When the cover 36A is
connected to an exposure apparatus or the like, the cover
36A is pushed upward by a pushing member (not shown)
and turned around a hinge 38 as shown in FIG. 1, thereby

jumping upward.
[0030] A holder 40 is provided above the mounting unit
14 along a widthwise direction of the planographic print-
ing plate 20. A pickup roller 42 is rotatably mounted on
the holder 40 such that the pickup roller 42 is located
above the stack 18 mounted on the mounting unit 14. A
driving force of a driving motor 44 is applied through an
endless belt 46 and (forwardly) rotates in the conveyance
direction of the planographic printing plate 20 (or the slip-
sheet 22).
[0031] The holder 40 can turn around support shafts
48 provided downstream of the conveyance direction at
opposite ends in the widthwise direction. The holder 40
moves between a conveyance position where the pickup
roller 42 comes into contact with and the predetermined
load W is applied to the stack 18, and a separated position
where the pickup roller 42 is separated from the stack 18
by a rotational driving force from a drive unit 50 provided
laterally of the holder 40.
[0032] As shown in FIG. 5B, a conveyance force ap-
plied from the pickup roller 42 to the uppermost plano-
graphic printing plate 20A is defined as F0, a conveyance
force applied from the back surface 20B (surface on
which the sensitizer is not applied) of the planographic
printing plate 20 to the slip-sheet 22 is defined as F1, the
maximum static friction force between the back surface
20B and the slip-sheet 22 is defined as F1’ (not shown),
and a maximum static friction coefficient thereof is de-
fined as P1. Further, a conveyance force applied from
the slip-sheet 22 to the sensitizer surface 20E of the pl-
anographic printing plate 20 is defined as F2 (not shown),
the maximum static friction force between the slip-sheet
22 and the sensitizer surface 20E is defined as F2’, and
the maximum static friction coefficient thereof is defined
as P2. Here, generally, the relations between these ele-
ments are:

and

[0033] As can be seen from the graph shown in FIG.
5A, if the load W is gradually increased from 0, since the
conveyance force F0 is small at the initial stage, the pl-
anographic printing plate 20 cannot be conveyed (non-
conveyable state). However, if the load W exceeds the
conveyance threshold, the conveyance force F0 applied
to the uppermost planographic printing plate 20 becomes
greater than the maximum static friction force F1’ be-
tween the back surface 20B and the slip-sheet 22, and
the uppermost planographic printing plate 20 can be con-
veyed. At this time, if the conveyance force F1 applied
to the slip-sheet 22 from the back surface 20B of the
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planographic printing plate 20 is in a range of

only the uppermost planographic printing plate 20A is
conveyed (single feeding). That is, since the conveyance
force F1 applied to the slip-sheet 22 is smaller than the
maximum static friction force F2’ between the lower sur-
face of the slip-sheet 22 and the sensitizer surface 22E
of the next planographic printing plate 20, the slip-sheet
22 is not conveyed.
[0034] If the load W further increases and exceeds the
single feeding threshold, the conveyance force F1 ap-
plied to the slip-sheet 22 is increased to such a degree
that the relation

is satisfied, and the uppermost planographic printing
plate 20A and the slip-sheet 22A can be conveyed inte-
grally (set feeding). Therefore, by adjusting the load W
appropriately to satisfy the above relation, the convey-
ance mode can be freely switched between single feed-
ing and set feeding in this embodiment.
[0035] Even when the slip-sheet 22A rather than the
planographic printing plate 20A is located uppermost on
the stack 18, if the load W is set such that the relation

is satisfied, it is possible to convey only the slip-sheet
22A in a single feeding mode.
[0036] If the load W is further increased and exceeds
the multiple feeding threshold in the graph shown in FIG.
5A, the conveyance force F2 applied from the uppermost
slip-sheet 22A to the planographic printing plate 20 im-
mediately below the uppermost slip-sheet 22A becomes
greater than the maximum static friction force F2’, and
multiple feeding occurs. Therefore, in this embodiment,
the upper limit of the load W is limited such that uninten-
tional multiple feeding is not caused.
[0037] The bottom portion of the mounting tray 30 is a
mounting plate 52 which is oscillated by a hinge (not
shown) provided upstream in the conveyance direction.
The mounting plate 52 is impelled upward by a impelling
member (not shown) in a state in which the stack 18 is
mounted on the mounting plate 52, so that the uppermost
planographic printing plate 20 (or slip-sheet 22) reliably
comes into contact with the pickup roller 42 (see FIG. 2).
[0038] As shown in FIG. 3, two guide plates 54 and 56
are disposed at a predetermined distance from each oth-
er in the conveyance direction downstream from the

mounting unit 14 in the conveyance direction. The pla-
nographic printing plate 20 is supported by the guide
plates 54 and 56 while being conveyed.
[0039] A slip-sheet separating unit 58 is disposed be-
tween the guide plates 54 and 56. The slip-sheet sepa-
rating unit 58 includes a conveyance roller unit 60 and a
retard roller unit 62 disposed in this order along the con-
veyance direction. Each of these units comprises a ro-
tatable shaft 64 provided along a widthwise direction, and
rubber rollers 66 fixed to the shaft 64 at predetermined
distances from one another. When rotated by a driving
force from a driving motor 61, the rubber rollers 66 of the
conveyance roller unit 60 rotate in the direction of the
arrow R1 (forward rotation), and the rubber rollers 66 of
the retard roller unit 62 rotate in the direction opposite to
the arrow R1 (reverse rotation).
[0040] The retard roller unit 62 moves (vertically) be-
tween a first contact position (position shown with solid
lines in FIGs. 3 and 6A), a second contact position (po-
sition shown with solid line in FIG. 8A) where the retard
roller unit 62 comes into contact with the slip-sheet 22
which is being conveyed by a drive unit 68 provided on
the one end side of the retard roller unit 62, and a sepa-
rated position (position shown with a dashed line in FIG.
3) where the retard roller unit 62 is disposed at a remove
from the slip-sheet 22. The second contact position is a
position of the retard roller unit 62 when only the slip-
sheet is conveyed. This will be described below. In the
first contact position, the retard roller unit 62 reversely
rotates in a state in which the retard roller unit 62 is in
contact with the slip-sheet 22 and, therefore, the slip-
sheet 22 can be separated from the planographic printing
plate 20. The rubber rollers 66 of the retard roller unit 62
come into contact with the rubber rollers 66 of the con-
veyance roller unit 60 so that the slip-sheet 22 can be
nipped between the rubber rollers 66 of the conveyance
roller unit 60 as shown in FIG. 6B.
[0041] A nip roller 70 is rotatably provided above the
conveyance roller unit 60 in the widthwise direction. The
nip roller 70 contacts with the rubber roller 66 of the con-
veyance roller unit 60 so that it can nip the planographic
printing plate 20 and the slip-sheet 22 between itself and
the rubber rollers 66 of the conveyance roller unit 60 by
its own weight. When the rubber rollers 66 of the con-
veyance roller unit 60 rotate in the direction of the arrow
R1 in the nipped state, the planographic printing plate 20
and the slip-sheet 22 are conveyed in the direction of the
arrow F. As can be seen from FIGs. 3, 6A and 6B, a gap
of a size such that the planographic printing plate 20 and
the slip-sheet are not nipped therebetween is formed be-
tween the nip roller 70 and the rubber rollers 66 of the
retard roller unit 62.
[0042] Slip-sheet conveyance roller units 72A and 72B
are disposed below the conveyance roller unit 60 and
the retard roller unit 62, respectively. Similarly to the con-
veyance roller unit 60 and the retard roller unit 62, the
slip-sheet conveyance roller units 72A and 72B also com-
prise shafts 64 and rubber rollers 66 so that the slip-sheet
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22 can be nipped between the rubber rollers 66 of the
slip-sheet conveyance roller units 72A and 72B. Endless
driving belts 74 are wound around the shaft 64 of the
conveyance roller unit 60 and the shaft 64 of the slip-
sheet conveyance roller unit 72A, and the slip-sheet con-
veyance roller unit 72A rotates in synchronization with
the conveyance roller unit 60 in the same direction. Sim-
ilarly, driving belts 74 are also wound around the shaft
64 of the retard roller unit 62 and the shaft 64 of the slip-
sheet conveyance roller unit 72B. Therefore, when the
rubber rollers 66 of the slip-sheet conveyance roller units
72A and 72B rotate in a state in which the slip-sheet 22
is nipped therebetween, the nipped slip-sheet 22 can be
conveyed downward. At this time, the slip-sheet 22 is
guided by the driving belts 74.
[0043] As shown in FIG. 2, a collection box 76 is pro-
vided below the slip-sheet conveyance roller units 72A
and 72B, and slip-sheets 22 are collected therein.
[0044] As shown in FIGs. 2 and 3, the holder 40 is
provided with a presence/absence sensor 78 and a de-
termining sensor 80 upstream from the pickup roller 42
in the conveyance direction. The guide plate 54 is also
provided with a presence/absence sensor 82 and a de-
termining sensor 84 in this order from the upstream side.
A determining sensor 86 is held by a holding member
(not shown) above the presence/absence sensor 82 and
the determining sensor 84. Further, the guide plate 56 is
provided with a presence/absence sensor 88 and a de-
termining sensor 90 in this order from the upstream side.
The presence/absence sensors 78, 82 and 88 detect the
presence or absence of the planographic printing plate
20 or the slip-sheet 22. The determining sensors 80, 84,
86 and 90 differentiate between presence or conveyance
of a planographic printing plate 20 and those of a slip-
sheet 22.
[0045] A notch 79 is formed on the mounting plate 52
of the mounting tray 30 in a position corresponding to the
presence/absence sensor 78. If the stack 18 (a plano-
graphic printing plate 20 or a slip-sheet 22) is mounted
on the mounting plate 52, light from the presence/ab-
sence sensor 78 is reflected on the planographic printing
plate 20, and this reflection light is received. If the stack
18 is not mounted on the mounting plate 52, light from
the presence/absence sensor 78 passes through the
notch 79. Thus, the presence or absence of the stack 18
can be determined.
[0046] Slip-sheet detection sensors 92 are disposed
between the conveyance roller unit 60 and the retard
roller unit 62 on the one hand and the slip-sheet convey-
ance roller units 72A and 72B on the other, which can
detect passage of the slip-sheet 22.
[0047] Detection information by the presence/absence
sensors 78, 82 and 88, the determining sensors 80, 84,
86 and 90 and the slip-sheet detection sensors 92 are
sent to a control unit (not shown), and the control unit
controls various sections of the planographic printing
plate feeding apparatus 12 based on the detection infor-
mation.

[0048] When a planographic printing plate 20 is to be
fed to the exposure apparatus by the planographic print-
ing plate feeding apparatus 12 having the above-de-
scribed structure, the stack 18 is first mounted on the
mounting unit 14. At this time, the stack 18 is aligned
such that the rear end 18B of the stack 18 contacts with
the rear end guide plate 34 and the side ends of the stack
18 contact with the side end guide plates 32.
[0049] Then the planographic printing plate feeding
apparatus 12 is connected to a predetermined position
of the exposure apparatus, the cover 36A turns upward
and a portion (a portion in the vicinity of a front end) of
the stack 18 is exposed as shown in FIG. 1.
[0050] In this state, since the presence/absence sen-
sor 78 detects the presence or absence of planographic
printing plates 20 or slip-sheets 22 in the mounting unit
14, the holder 40 is driven by the drive unit 50 and the
pickup roller 42 comes into contact with the stack 18 as
shown in FIG. 4A.
[0051] Here, the load W applied from the pickup roller
42 to the stack 18 is adjusted in accordance with a case
where only a planographic printing plate 20A is conveyed
in single feeding mode, or a case where a planographic
printing plate 20A and a slip-sheet 22A are conveyed as
one set in set feeding mode (set 24A is conveyed as one
unit). Therefore, single feeding mode and set feeding
mode can be freely interchanged. The separating oper-
ation of a slip-sheet 22 from a planographic printing plate
20 by the slip-sheet separating unit 58 in set feeding
mode will first be explained below.
[0052] During the conveying operation, on the basis of
a determination that the feeding mode is the set feeding
mode based on a result detected by the presence/ab-
sence sensor 82 and the determining sensors 84 and 86,
the conveyance roller unit 60 and the pickup roller unit
62 are rotated. Further, if the presence/absence sensor
88 and the determining sensor 90 detect that the plano-
graphic printing plate 20 and the slip-sheet 22 are con-
veyed in the set feeding mode, the retard roller unit 62
moves upward to the position shown with the solid line
in FIG. 6A. The rubber rollers 66 of the retard roller unit
62 reversely rotate and come into contact with the slip-
sheet 22. Thus, since a force from the conveyance roller
unit 60 in the conveyance direction and a force from the
retard roller unit 62 in the direction opposite to the con-
veyance direction are applied, the slip-sheet 22 can be
separated from the planographic printing plate 20. The
slip-sheet 22 is sandwiched between the rubber rollers
66 of the conveyance roller unit 60 and the retard roller
unit 62 and conveyed downward in a state in which the
slip-sheet 22 is folded in the middle portion thereof. In
this manner, the presence/absence sensor 88 detects
that the planographic printing plate 20 exists, and the
determining sensor 90 detects that the slip-sheet 22 does
not exist, i.e., that the slip-sheet 22 has been removed
from the planographic printing plate 20. The slip-sheet
detection sensors 92 detect whether the slip-sheet 22
has passed, and after a predetermined time (e.g., 5 sec-
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onds) has elapsed since a rear end of the slip-sheet 22
passed, the conveyance roller unit 60 and the retard roller
unit 62 are stopped, and the retard roller unit 62 is lowered
to the separated position.
[0053] Then, the planographic printing plate 20 from
which the slip-sheet 22 is separated is detected by the
presence/absence sensor 88 and the determining sensor
90. The planographic printing plate 20 is further conveyed
and fed into the exposure apparatus. The slip-sheets 22
are collected in the collection box 76.
[0054] On the other hand, when only the planographic
printing plate 20 is fed in the single feeding mode, the
retard roller unit 62 stays in the separated position while
the rubber rollers 66 continue to reversely rotate as
shown in FIG. 7, based on the detection results of the
presence/absence sensor 82 and the determining sen-
sors 84 and 86. Therefore, the rubber rollers 66 of the
retard roller unit 62 do not come into contact with the
planographic printing plate 20, and the planographic
printing plate 20 is conveyed as it is and fed to the expo-
sure apparatus.
[0055] When only the slip-sheet 22 is fed in the single
feeding mode, the retard roller unit 62 moves upward
toward the second contact position before the tip end of
the slip-sheet 22 reaches the second contact position,
while the rubber rollers 66 keep rotating reversely as
shown in FIG. 8A, based on the detection results of the
presence/absence sensor 82 and the determining sen-
sors 84 and 86. Then, since the rubber rollers 66 of the
retard roller unit 62 enter the conveyance path of the slip-
sheet 22, the tip end of the conveyed slip-sheet 22 abuts
against the rubber rollers 66 as shown in FIG. 8B, and
the slip-sheet 22 is guided downward. Then, the slip-
sheet 22 is sandwiched between the rubber rollers 66 of
the conveyance roller unit 60 and the retard roller unit 62
and conveyed downward. When a predetermined time
has elapsed after the slip-sheet detection sensors 92 de-
tect that the rear end of the slip-sheet 22 has passed,
the conveyance roller unit 60 and the retard roller unit 62
are stopped, and the retard roller unit 62 is lowered to
the separated position.
[0056] The slip-sheet separating unit 58 of the first em-
bodiment is not necessarily configured such that the re-
tard roller unit 62 rotates in a state in which the rubber
rollers 66 thereof contact with the rubber rollers 66 of the
conveyance roller unit 60. For example, a driving motor
which rotates the retard roller unit 62 may further be pro-
vided, and the retard roller unit 62 may be rotated inde-
pendently from the conveyance roller unit 60.
[0057] The retard roller unit 62 need not rotate at the
same peripheral speed as that of the conveyance roller
unit 60 in the opposite direction to the conveyance roller
unit 60. For example, even if the retard roller unit 62 ro-
tates in the same direction as that of the conveyance
roller unit 60, if the peripheral speed of the retard roller
unit 62 is slower than that of the conveyance roller unit
60, the slip-sheet 22 can be sagged between the con-
veyance roller unit 60 and the retard roller unit 62 and

the slip-sheet 22 can be separated from the planographic
printing plate 20. However, it is preferable that the retard
roller unit 62 is rotated at the same peripheral speed as
that of the conveyance roller unit 60 in the opposite di-
rection from the conveyance roller unit 60 because the
slip-sheet 22 can be sandwiched between the rubber roll-
ers 66 and conveyed without slipping.
[0058] FIGs. 9A and 9B show a slip-sheet separating
unit 96 of a second embodiment of the invention. In the
second embodiment of the planographic printing plate
feeding apparatus, only the slip-sheet separating unit is
different from that of the first embodiment. The other
structures are the same as those of the first embodiment.
Therefore, detailed explanation of the corresponding por-
tions is omitted.
[0059] In a slip-sheet separating unit 96 of the second
embodiment, a suction fan 98 which suctions the slip-
sheet 22 by air is provided instead of the retard roller unit
62 of the first embodiment. The suction fan 98 is disposed
downstream from the conveyance roller unit 60 in the
conveyance direction and at a position where the suction
fan 98 will not contact against the slip-sheet 22. As shown
in FIG. 9A, when the suction fan 98 is OFF, the suction
fan 98 does not suction the slip-sheet 22. If the suction
fan 98 is turned ON as shown in FIG. 9B, the slip-sheet
22 can be separated from the planographic printing plate
20. The separated slip-sheet 22 is conveyed by a slip-
sheet conveyance roller (not shown) or the like, and can
be collected in the collection box 76 (see FIG. 1) as in
the first embodiment.
[0060] In the second embodiment, when only the pla-
nographic printing plate 20 is fed in the single feeding
mode, the suction fan 98 may be turned OFF so that the
planographic printing plate 20 is not suctioned. When
only the slip-sheet 22 is fed in the single feeding mode,
the suction fan 98 may be turned ON to suction the slip-
sheet 22.
[0061] As explained above, in each embodiment of the
invention, by adjusting the load W applied to the stack
18 from the pickup roller 42, the invention enables reliable
switching between the single feeding mode and the set
feeding mode while feeding. In the case of the set feeding
mode, as compared with the single feeding mode in which
the planographic printing plates 20 or the slip-sheets 22
are fed successively, it is possible to feed the planograph-
ic printing plates 20 more swiftly. In a structure in which
planographic printing plates 20 and slip-sheets 22 are
separately extracted, extraction mechanisms corre-
sponding to both plates and slip-sheets are required;
however, in the present invention it is possible to extract
both using one pickup roller 42. Thus, separate extraction
mechanisms are unnecessary. Further, unlike conven-
tional techniques, it is unnecessary to use a suction cap
and thus the structure of the present invention can be
compact in size, simple and inexpensive.
[0062] In the above explanation, the load W from the
pickup roller 42 is adjusted such that the planographic
printing plate 20 and the slip-sheet 22 are fed in single
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feeding mode or set feeding mode. However, in certain
kinds of exposure apparatus plural sets of stacked pla-
nographic printing plates 20 and the slip-sheets 22 can
be separated. Therefore, in such a case, the load W of
the present invention may be adjusted in order to actively
conduct multiple feeding.
[0063] The planographic printing plate 20 to be fed in
the present invention is not especially limited, but it is
preferable to use a planographic printing plate 20 which
will not be unduly affected by the load W applied from
the pickup roller 42. In particular, since it can be assumed
that the load W will be actively increased in the invention,
a planographic printing plate in which a so-called pres-
sure-induced fog is not generated even if a large load is
applied is preferable. More specifically, a preferable ex-
ample is a photopolymer type planographic printing plate
having generally ten times or more robust against an ex-
ternal force as compared with a thermal type planograph-
ic printing plate.

Claims

1. A planographic printing plate feeding apparatus
comprising:

a mounting unit (14) on which a stack (18) of
laminated sets (24) comprising planographic
printing plates (20) and slip-sheets (22) is
mounted; and
a conveyance unit (16) which can convey an up-
permost set by applying a load (W) and a con-
veyance force (Fo) to a set (24) stacked at an
uppermost portion of the stack (18), and which
applies, to the uppermost set, a load in a range
such that the conveyance force (F0) applied to
the uppermost set (24) exceeds a maximum
static friction force (F2’) between the uppermost
set and a next set, wherein
the conveyance unit (16) includes a conveyance
roller (42) which comes into contact with the up-
permost set (24) and rotates while applying a
load to the uppermost set (24), thereby applying
the conveyance force, characterized in that
the load applied by the conveyance unit is var-
iable.

2. The planographic printing plate feeding apparatus
according to claim 1, wherein
the set (24) comprises an upper planographic print-
ing plate (20) and a slip-sheet (22) laminated on a
lower surface of the upper planographic printing
plate,
the load can be switched between a first load value
and a second load value,
the first load value is in a range such that a convey-
ance force (F1) applied to the slip-sheet of the up-
permost set is greater than a first maximum static

friction force (F1’) between the planographic printing
plate and the slip-sheet of the uppermost set, and is
smaller than a second maximum static friction force
(F2’) between the slip-sheet of the uppermost set
and a planographic printing plate of the next set, and
the second load value is in a range such that the
conveyance force (F1) applied to the slip-sheet of
the uppermost set is greater than the second maxi-
mum static friction force (F2’).

3. The planographic printing plate feeding apparatus
according to claim 1 or 2, further comprising a sep-
arating unit which separates the slip-sheet of a set
conveyed by the conveyance unit from the plano-
graphic printing plate of the set.

4. The planographic printing plate feeding apparatus
according to claim 3, wherein the separating unit (58)
comprises
a forward-rotating roller (60,66) which comes into
contact with a slip-sheet (22) which is being con-
veyed and which rotates in the same direction as a
conveyance direction, and
a reversely-rotating roller (62,66) which comes into
contact with the slip-sheet (22) at a location down-
stream of the forward-rotating roller (66) in the con-
veyance direction, and which relatively rotates in a
direction opposite to the forward-rotating roller
(60,66).

5. The planographic printing plate feeding apparatus
according to claim 4, wherein
the reversely-rotating roller (62,66) can move be-
tween a contact position where the reversely-rotat-
ing roller (62,66) comes into contact with the slip-
sheet and a separated position where the reversely-
rotating roller is disposed at a remove from the slip-
sheet.

6. The planographic printing plate feeding apparatus
according to any of claims 3 to 5, wherein
the separating unit (58) comprises a suction unit (98)
which suctions the slip-sheet and separates the slip-
sheet (22) from the planographic printing plate (20).

7. The planographic printing plate feeding apparatus
according to any of claims 3 to 6, further comprising
a detection sensor which is disposed upstream of
the separating unit in a conveyance direction for de-
tecting the presence or absence of the planographic
printing plate (20) and the slip-sheet (22).

Patentansprüche

1. Zuführvorrichtung für Flachdruckplatten, umfas-
send:
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eine Halterungseinheit (14), auf der ein Stapel
(18) laminierter Sets (24), die Flachdruckplatten
(20) und Gleitbögen (22) umfassen, gelagert ist;
und
eine Transporteinheit (16), die einen obersten
Set transportieren kann, indem eine Last (W)
und eine Transportkraft (F0) auf ein im obersten
Bereich des Stapels (18) gestapeltes Set (24)
aufgebracht werden, und die auf das oberste
Set eine Last in einen Bereich aufbringt, der zu-
folge die Transportkraft (F0), die auf das oberste
Set (24) aufgebracht wird, eine maximale Haft-
reibungskraft (F2’) zwischen dem obersten Set
und dem nächsten Set übersteigt, wobei
die Transporteinheit (16) eine Transportwalze
(42) enthält, die in Berührung mit dem obersten
Set (24) gelangt und sich dreht, während eine
Last auf das oberste Set (24) aufgebracht wird,
um dadurch die Transportkraft aufzubringen,
dadurch gekennzeichnet, dass die durch die
Transporteinheit aufgebrachte Last variabel ist.

2. Zuführvorrichtung für Flachdruckplatten nach An-
spruch 1, bei der
das Set (24) eine obere Flachdruckplatte (20) und
einen Gleitbogen (22), der auf eine Unterseite der
oberen Flachdruckplatte auflaminiert ist, umfasst,
die Last umschaltbar ist zwischen einem ersten Last-
wert und einem zweiten Lastwert,
der erste Lastwert in einem Bereich liegt, gemäß
dem eine auf den Gleitbogen des obersten Sets auf-
gebrachte Transportkraft (F1) größer ist als eine er-
ste maximale Haftreibungskraft (F1’) zwischen der
Flachdruckplatte und dem Gleitbogen des obersten
Sets, und kleiner ist als eine zweite maximale Haft-
reibungskraft (F2’) zwischen dem Gleitbogen des
obersten Sets und einer Flachdruckplatte des näch-
sten Sets, und
der zweite Lastwert in einem solchen Bereich liegt,
dass die auf den Gleitbogen des obersten Sets auf-
gebrachte Transportkraft (F1) größer ist als die zwei-
te maximale Haftreibungskraft (F2’).

3. Zuführvorrichtung für Flachdruckplatten nach An-
spruch 1 oder 2, weiterhin umfassend eine Separier-
einheit, die den Gleitbogen eines von der Trans-
porteinheit transportierten Sets von der Flachdruck-
platte des Sets trennt.

4. Zuführvorrichtung für Flachdruckplatten nach An-
spruch 3, bei der die Separiereinheit (58) aufweist:

eine vorwärts rotierende Walze (60, 66), die in
Berührung mit einem transportierten Gleitbogen
(22) gelangt und sich in die gleiche Richtung
dreht, wie es einer Transportrichtung entspricht,
und
eine rückwärts rotierende Walze (62, 66), die in

Berührung mit dem Gleitbogen (22) an einer
Stelle stromabwärts bezüglich der vorwärts dre-
henden Walze (66) in der Transportrichtung in
Berührung tritt, und die sich relativ in einer Rich-
tung entgegen der sich vorwärts drehenden
Walze (60, 66) dreht.

5. Zuführvorrichtung für Flachdruckplatten nach An-
spruch 4, bei der
die rückwärts drehende Walze (62, 66) sich zwi-
schen einer Kontaktstellung, in der die rückwärts
drehende Walze (62, 66) in Berührung mit dem Gleit-
bogen gelangt, und einer abgerückten Stellung, in
der die rückwärts drehende Walze von dem Gleitbo-
gen abgerückt ist, bewegen kann.

6. Zuführvorrichtung für Flachdruckplatten nach einem
der Ansprüche 3 bis 5, bei der
die Separiereinheit (58) eine Saugeinheit (98) auf-
weist, die den Gleitbogen ansaugt und den Gleitbo-
gen (22) von der Flachdruckplatte (20) trennt.

7. Zuführvorrichtung für Flachdruckplatten nach einem
der Ansprüche 3 bis 6, weiterhin umfassend einen
Nachweissensor, der sich stromaufwärts von der
Separiereinheit in Transportrichtung befindet, um
das Vorhandensein oder das Fehlen der Flachdruck-
platte (20) und des Gleitbogens (22) nachzuweisen.

Revendications

1. Appareil d’alimentation en plaque d’impression pla-
nographique comportant :

une unité de montage (14) sur laquelle une pile
(18) d’ensembles stratifiés (24) comportant des
plaques d’impression planographiques (20) et
des feuilles intercalaires (22) est montée ; et
une unité de transport (16) qui peut transporter
un ensemble sur le dessus en appliquant une
charge (W) et une force de transport (F0) sur un
ensemble (24) empilé sur une partie sur le des-
sus de la pile (18), et qui applique, sur l’ensem-
ble sur le dessus, une charge dans une plage
de telle sorte que la force de transport (F0) ap-
pliquée sur l’ensemble sur le dessus (24) dé-
passe une force de friction statique maximum
(F2’) entre l’ensemble sur le dessus et un en-
semble suivant, l’unité de transport (16) com-
prenant un rouleau de transport (42) qui entre
en contact avec l’ensemble sur le dessus (24)
et tourne tout en appliquant une charge à l’en-
semble sur le dessus (24), en appliquant ainsi
la force de transport, caractérisée en ce que
la charge appliquée par l’unité de transport est
variable.
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2. Appareil d’alimentation en plaque d’impression pla-
nographique selon la revendication 1, dans lequel
l’ensemble (24) comporte une plaque d’impression
planographique supérieure (20) et une feuille inter-
calaire (22) stratifiée sur une surface inférieure de
la plaque d’impression planographique supérieure, ’
la charge peut être commutée entre une première
valeur de charge et une deuxième valeur de charge,
la première valeur de charge est dans une plage telle
qu’une force de transport (F1) appliquée sur la feuille
intercalaire de l’ensemble sur le dessus est plus
grande qu’une première force de friction statique
maximum (F1’) entre la plaque d’impression plano-
graphique et la feuille intercalaire de l’ensemble sur
le dessus, et est plus petite qu’une deuxième force
de friction statique maximum (F2’) entre la feuille in-
tercalaire de l’ensemble sur le dessus et une plaque
d’impression planographique de l’ensemble suivant,
et
la deuxième valeur de charge est dans une plage
telle que la force de transport (F1) appliquée sur la
feuille intercalaire de l’ensemble sur le dessus est
plus grande que la deuxième force de friction stati-
que maximum (F2’).

3. Appareil d’alimentation en plaque d’impression pla-
nographique selon la revendication 1 ou 2, compor-
tant en outre une unité de séparation qui sépare la
feuille intercalaire d’un ensemble transporté par
l’unité de transport de la plaque d’impression plano-
graphique de l’ensemble.

4. Appareil d’alimentation en plaque d’impression pla-
nographique selon la revendication 3, dans lequel
l’unité de séparation (58) comporte
un rouleau tournant dans le sens normal (60, 66) qui
entre en contact avec une feuille intercalaire (22) qui
est transportée et qui tourne dans le même sens
qu’une direction de transport, et
un rouleau tournant dans le sens inverse (62, 66)
qui entre en contact avec la feuille intercalaire (22)
dans un emplacement en aval du rouleau tournant
dans le sens normal (66) dans la direction de trans-
port, et qui tourne de manière relative dans une di-
rection opposée au rouleau tournant dans le sens
normal (60, 66).

5. Appareil d’alimentation en plaque d’impression pla-
nographique selon la revendication 4, dans lequel
le rouleau tournant dans le sens inverse (62, 66)
peut se déplacer entre une position de contact où le
rouleau tournant dans le sens inverse (62, 66) entre
en contact avec la feuille intercalaire et une position
séparée où le rouleau tournant dans le sens inverse
est disposé à distance de la feuille intercalaire.

6. Appareil d’alimentation en plaque d’impression pla-
nographique selon l’une quelconque des revendica-

tions 3 à 5, dans lequel
l’unité de séparation (58) comporte une unité d’as-
piration (78) qui aspire la feuille intercalaire et sépare
la feuille intercalaire (22) de la plaque d’impression
planographique (20).

7. Appareil d’alimentation en plaque d’impression pla-
nographique selon l’une quelconque des revendica-
tions 3 à 6, comportant en outre un capteur de dé-
tection qui est disposée en amont de l’unité de sé-
paration dans une direction de transport afin de dé-
tecter la présence ou l’absence de la plaque d’im-
pression planographique (20) et de la feuille interca-
laire (22).
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