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(54) PAPER FEEDING DEVICE AND PAPER FEEDING METHOD

(57) Provided are a paper feeding device that can
stably feed one sheet of paper at a time to a paper feeding
unit hopper of a printer or die cutting device. A paper
feeding device (1) comprising a paper feeding tray (10)
on which a plurality of sheets (60) are stacked in the
vertical direction, a sheet feeding means (20) that sends,
in the horizontal direction, the sheet (60) that is located
at the top of the plurality of sheets (60) stacked on the

paper feeding tray (10), and a pair of feeding rollers (30)
that deliver the sheet (60) by grasping the leading edge
of the sheet (60) that is sent by the sheet feeding means
(20), wherein the feeding rollers (30) are variable speed
rollers for which the circumferential speed can be in-
creased and decreased while sending one sheet (60)
from the leading edge to the trailing edge.
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Description

Technical Field

[0001] The present invention relates to a paper feeding
device and a paper feeding method, and more particu-
larly relates to a device and method for supplying a sheet
of cardboard or paperboard to a paper feeding unit of
printers or die cutting devices.

Background Art

[0002] Some printers or die cutting devices have a hop-
per for temporarily holding a sheet in a paper feeding unit
of the sheet for printing or die cutting. When the printers
or the die cutting devices are operated, it is necessary
to continuously feed the sheet one by one or to intermit-
tently feed a batch of multiple sheets (in general, approx-
imately 20 sheets) to the hopper so that the sheet held
in the hopper does not run out.
[0003] Figs. 5A to 5D illustrate an example of a paper
feeding device in the related art in which the sheet is fed
to the hopper of the paper feeding unit of these printers
or die cutting devices. As illustrated in a schematic front
view in Fig. 5A, a paper feeding device 101 is disposed
adjacent to the paper feeding unit 200 of the printer. In
Fig. 5A, illustration of a printer main body is omitted.
[0004] The paper feeding device 101 includes a paper
feeding tray 110 on which multiple sheets 60 are stacked
in a vertical direction, a pusher 120 which is disposed
above the paper feeding tray 110 and which serves as
sheet feeding means for feeding the multiple sheets
stacked on the paper feeding tray 110 in a horizontal
direction at a time, and a transporting conveyor 140 which
is disposed adjacent to the paper feeding tray 110 and
which transports the multiple sheets fed by the pusher
120.
[0005] The paper feeding device 101 causes the push-
er 120 to push out the multiple sheets 60 stacked on the
paper feeding tray 110 onto the transporting conveyor
140 as a batch of multi-stacked sheets 60B.
[0006] Batch dismantling rollers 151 and 152 of a batch
dismantling device 150 are disposed above the trans-
porting conveyor 140 by leaving a distance from an upper
surface of a belt 141 of the transporting conveyor 140.
The batch dismantling rollers (hereinafter, simply re-
ferred to as rollers) 151 and 152 are illustrated in Fig. 5B
which is a plan view. Within the batch of sheets 60B mov-
ing on the transporting conveyor 140, the sheet 60 locat-
ed at the bottom of the batch is anteriorly fed onto the
transporting conveyor 140. In this mode, the respective
sheets 60 are brought into a state of partially overlapping
each other, and are continuously supplied one by one to
a hopper 201 of the paper feeding unit 200 of the printer.
[0007] The reason for bringing the sheets 60 into the
state of partially overlapping each other on the transport-
ing conveyor 140 in this way is to stably stack the sheets
60 inside the hopper 201. A trailing edge of the preceding

sheet 60 is pressed by the subsequent sheet 60. As a
result, when falling into the hopper 201, the sheet 60
maintains a substantially horizontal posture, and thus,
the sheet 60 does not fall into the hopper 201 with a tilted
posture.
[0008] However, according to the paper feeding device
101 in the related art illustrated in Figs. 5A and 5B, when
the sheets 60 as the batch of sheets 60B is pushed out
from the paper feeding tray 110 to the transporting con-
veyor 140 by using the pusher 120, depending on the
state of the sheets 60 stacked on the paper feeding tray
110, there is a possibility that the batch of sheets 60B
may have a disordered shape.
[0009] More specifically, the sheets 60 stacked on the
paper feeding tray 110 are not always horizontally
stacked. As illustrated in Figs. 5C and 5D which are views
of an arrow A in Fig. 5A, in some cases, the sheets 60
are obliquely stacked or warped. If the sheets 60 stacked
on the paper feeding tray 110 are warped or tilted in this
way, when the sheets 60 are pushed out by the pusher
120 due to the warpage or tilting, the sheets 60 are caught
on a front contact plate 111 which is erected in the paper
feeding tray 110 and which is located on a leading edge
side of the sheets 60, or are twisted inside a plane by
only one side being pressed in a width direction of the
sheets. As a result, in some cases, the sheets 60 in an
oblique state are pushed out onto the transporting con-
veyor 140, or the respective sheets 60 cannot be stably
separated from each other in the hopper 201.
[0010] Figs. 6a and 6B are views for describing paper
feeding performed by the paper feeding device in the
related art. Fig. 6A illustrates a front view illustrating the
vicinity on an upper side of the paper feeding tray 110,
and Fig. 6B illustrates a plan view of sheets 61 to 64 at
a position corresponding to Fig. 6A, respectively. As il-
lustrated in Figs. 6A and 6B, when the batch of sheets
60B is pushed out, if the sheet 61 at the bottom of the
batch of sheets 60B is caught on the front contact plate
111, the sheet 61 remains in the paper feeding tray 110
in a state where the sheet 61 is tilted toward the front
contact plate 111 as illustrated in Fig. 6B, thereby hin-
dering a smooth forward movement of the sheets 62 and
63 located above the sheet 61. Consequently, the sheets
62 and 63 pushed out over the sheet 61 are tilted. The
reference numeral L in Fig. 6B represents a length di-
mension of the sheets 60 (60 (sic) to 64).
[0011] In addition, Figs. 7A and 7B are views for de-
scribing another case of paper feeding performed by the
paper feeding device in the related art. Fig. 7A illustrates
a front view illustrating the vicinity on the upper side of
the paper feeding tray 110, and Fig. 7B illustrates a plan
view of the sheets 61 to 64 at a position corresponding
to that of Fig. 7A, respectively. As illustrated in Figs. 7A
and 7B, the sheet 61 at the bottom of the batch of sheets
60B pushed out onto the transporting conveyor 140
comes into contact with the front contact plate 111, and
thus, the leading edge of the sheet 61 is folded or torn.
This leads to trouble when the sheet 61 falls into the
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hopper 201 of the paper feeding unit 200 of the printer.
[0012] Then, if the sheets are brought into a state il-
lustrated in Figs. 6A to 7B, the batch dismantling rollers
151 and 152 disposed above the transporting conveyor
140 feed each sheet 60 in the batch of sheets 60B one
by one sequentially starting from the sheet 60 located
below to the paper feeding unit 200 of the printer so that
the sheets 60 partially overlap each other. When the
sheets 60 are separated and stacked in the hopper 201,
the continuously fed sheets 61 to 64 are horizontally mis-
aligned with each other, or the overlapped volume be-
comes uneven, thereby causing difficulty in allowing sta-
ble flow conditions. For example, as illustrated in Fig. 8A
(partial front view illustrating the vicinity of the transport-
ing conveyor of the paper feeding device in the related
art), a case may be considered in which the sheets 60
are supplied to the hopper 201 of the paper feeding unit
200 of the printer in a state where the sheets 61 and 62
located at the bottom of the batch of sheets 60B pushed
out onto the transporting conveyor 140 are tilted, as il-
lustrated in Fig. 8B (plan view of the batch of sheets 60B).
In this case, as Figs. 9A and 9B illustrate a configuration
in the vicinity of the hopper 201 of the paper feeding unit
200 (Fig. 9A is the front view, and Fig. 9B is the plan
view), when the sheets 60 are intended to fall into the
hopper 201 from the transporting conveyor 140, the
sheets 61 and 62 are caught on a side guide 202 of the
hopper 201, and do not fall into the hopper 201 in some
cases. In addition, if the sheets 60 are tilted, a degree of
the sheets 60 overlapping on the transporting conveyor
140 becomes unstable. Thus, a posture of the sheets 60
when falling into the hopper 201 deviates from a normal
posture. In this regard, the sheets 61 and 62 also do not
fall into the hopper 201 by adopting the normal posture.
[0013] If the sheets 60 do not tidily fall into the hopper
201 in this way, an operator needs to carry out work for
correcting this untidiness.
[0014] Therefore, it is desirable to provide a paper
feeding device or a paper feeding method by which the
sheets 60 can be stably fed one by one to the hopper
201 of the paper feeding unit 200 of the printer, in a state
where the sheets 60 which are not bent or twisted overlap
each other on the transporting conveyor 140 at substan-
tially constant intervals, even in a state where the sheets
60 stacked on the paper feeding tray 110 are curvedly
or obliquely stacked and overlapped at a top position as
illustrated in Fig. 5C or 5D.
[0015] With regard to the paper feeding method and
the paper feeding device, PTL 1 discloses a method and
device as follows. When paper sheets are adsorbed one
by one sequentially from the top of heaped paper sheets,
and an adsorption tool adsorbing the paper sheet is
moved forward so as to supply the paper sheet to a sec-
tion between a delivery roller and a paper pressing roller
(hereinafter, referred to as an inter-roller section) via mul-
tiple blade plates disposed forward in parallel, transfer-
ring work of paper sheets is smoothly carried out in the
inter-roller section by blowing air to the paper sheets from

below so as to guide the paper sheets to the inter-roller
section.

Citation List

Patent Literature

[0016] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 11-106070

Summary of Invention

Technical Problem

[0017] According to the paper feeding method and de-
vice disclosed in PTL 1, the paper sheets can be smoothly
supplied to a section between the delivery roller and the
paper pressing roller. However, PTL 1 does not disclose
a configuration in which the sheets are arranged on the
transporting conveyor so as to overlap each other at sub-
stantially constant intervals.
[0018] In addition, a technique disclosed in PTL 1 does
not focus on the speed of the paper sheets delivered by
the adsorption tool and the circumferential speed of the
rollers (speed of the paper sheets delivered by the deliv-
ery roller and the paper pressing roller). For example, if
the speed of the paper sheets delivered by the adsorption
tool is too fast, a trailing edge of the preceding paper
sheet while being delivered by the rollers and a leading
edge of the subsequent paper sheet delivered by the
adsorption tool interfere with each other, thereby causing
the possibility that the paper sheet may be folded or may
be delayed when being transferred from the adsorption
tool to the rollers.
[0019] The present invention aims to provide a paper
feeding device and a paper feeding method by which
sheets can be stably fed one by one to downstream
equipment (for example, a hopper of a paper feeding unit
of printers or die cutting devices), in a state where the
sheets which are not bent or twisted overlap each other
on a transporting conveyor at substantially constant in-
tervals, even in a state where the sheets stacked on a
paper feeding tray are curvedly or obliquely stacked and
overlapped at a top position.

Solution to Problem

[0020] A paper feeding device according to the present
invention for solving the above-described problems in-
cludes a paper feeding tray on which multiple sheets are
stacked in a vertical direction, sheet feeding means for
horizontally feeding one sheet located on the top of the
multiple sheets stacked on the paper feeding tray, and a
pair of feeding rollers that are disposed adjacent to the
paper feeding tray, and that grasp a leading edge in a
moving direction of the sheet fed by the sheet feeding
means so as to deliver the sheet in a direction away from
the paper feeding tray. The feeding rollers are variable
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speed rollers which can increase and decrease circum-
ferential speed while one sheet is delivered entirely from
the leading edge in the moving direction to a trailing edge
in the moving direction.
[0021] In the paper feeding device according to the
present invention, an aspect may be adopted in which
the feeding roller is the variable speed roller that main-
tains the circumferential speed which is the same as the
speed of the sheet fed by the sheet feeding means when
the sheet feeding means grasps the sheet, that increases
the speed from the circumferential speed which is the
same as the speed of the sheet fed by the sheet feeding
means after the sheet feeding means grasps the sheet,
and that decreases the speed down to the feeding speed
of the sheet until the sheet feeding means subsequently
grasps the subsequent sheet. In addition, the paper feed-
ing device may further include a transporting conveyor
that transports the sheet delivered from the feeding roll-
ers. It is preferable that transporting speed of the trans-
porting conveyor is set to be slower than an average cir-
cumferential speed obtained from when one sheet is
grasped by the feeing roller until the subsequent sheet
is grasped by the feeding rollers. In addition, it is prefer-
able that the sheet feeding means transports the sheet
by fixing a rear portion of the sheet. Furthermore, it is
preferable that the transporting conveyor is a variable
speed conveyor which can adjust the transporting speed
in accordance with the length of a sheet.
[0022] There is provided a paper feeding method ac-
cording to the present invention in which sheet feeding
means takes out multiple stacked sheets one by one
starting from a sheet located on the top, and transfers
the sheet to a pair of feeding rollers so as to supply one
sheet to another device via the feeding rollers. The paper
feeding method includes a first step of causing circum-
ferential speed when the feeding rollers grasp the sheet
to coincide with speed of the sheet fed by the sheet feed-
ing means, a second step of increasing the circumferen-
tial speed of the feeding rollers while the subsequent one
sheet is delivered entirely from a leading edge to a trailing
edge, and a third step of decreasing the speed so that
the circumferential speed of the feeding rollers coincides
with the speed of the sheet fed by the sheet feeding
means until the feeding rollers subsequently grasp the
subsequent sheet.
[0023] In the paper feeding method according to the
present invention, downstream equipment may be a
transporting conveyor. It is preferable to adopt an aspect
in which multiple sheets partially overlap each other on
the transporting conveyor by setting the transporting
speed of the transporting conveyor to be slower than an
average circumferential speed obtained from when one
sheet is grasped by the feeing rollers until the subsequent
sheet is grasped by the feeding rollers.

Advantageous Effects of Invention

[0024] According to the present invention, sheet feed-

ing means for horizontally feeding one sheet located on
the top of multiple sheets stacked on a paper feeding tray
is used so as to deliver the sheet to a pair of feeding
rollers. The pair of feeding rollers are variable speed roll-
ers which can increase and decrease circumferential
speed while one sheet is delivered entirely from a leading
edge to a trailing edge. In this manner, even in a state
where the sheets stacked on the paper feeding tray are
curvedly or obliquely stacked and overlapped at a top
position, the sheet feeding means can take out the sheets
one by one starting from the sheet located on the top.
Therefore, unlike a technique of pushing out a batch of
sheets such as a technique in the related art, the sheet
can be taken out by adopting a normal posture. In addi-
tion, the feeding roller is configured to be the variable
speed roller. Accordingly, the circumferential speed of
the feeding roller can be appropriately changed from
when the sheets are received by upstream equipment
until the sheets are transferred to downstream equip-
ment. In this manner, the sheets can be smoothly trans-
ported. Therefore, the sheets in a state where the sheets
are not bent or twisted can be stably fed one by one to
the downstream equipment (for example, printers or die
cutting devices).
[0025] Furthermore, in a case including a transporting
conveyor which transports the sheets delivered from the
feeding rollers, the transporting speed of the transporting
conveyor is set to be slower than an average circumfer-
ential speed obtained from when one sheet is grasped
by the feeing rollers until the subsequent sheet is grasped
by the feeding rollers. This enables the transporting con-
veyor to transport the sheets in an overlapping state.
Therefore, the trailing edge of the preceding sheet is
pressed by the subsequent sheet. In this regard, the
sheets can also be stably fed to the downstream equip-
ment (for example, a paper feeding hopper of printers)
by adopting a correct posture.

Brief Description of Drawings

[0026]

Fig. 1 is a schematic front view illustrating an overall
configuration of a paper feeding device according to
an embodiment of the present invention.
Figs. 2A to 2F are schematic views for describing a
paper feeding method of using the paper feeding de-
vice according to an embodiment of the present in-
vention, and are front views of a main section in
which Figs. 2A to 2F sequentially illustrate opera-
tions of the paper feeding device in a time-dependent
manner.
Fig. 3 is a schematic front view illustrating another
configuration of sheet feeding means according to
an embodiment of the present invention.
Fig. 4 is a schematic front view illustrating another
configuration of sheet feeding means according to
an embodiment of the present invention.
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Figs. 5A to 5D are schematic views for describing a
paper feeding device in the related art. Fig. 5A is a
front view illustrating an overall configuration thereof,
Fig. 5B is a plan view illustrating a configuration of
a batch dismantling roller thereof, and Figs. 5C and
5D are views of an arrow A in Fig. 5A.
Figs. 6A and 6B are views for describing paper feed-
ing performed by the paper feeding device in the
related art. Fig. 6A is a front view illustrating an upper
portion and the vicinity of a paper feeding tray 110,
and Fig. 6B is a plan view at a position corresponding
to Fig. 6A.
Figs. 7A and 7B are views for describing another
case of paper feeding performed by the paper feed-
ing device in the related art. Fig. 7A is a front view
illustrating the upper portion and the vicinity of the
paper feeding tray 110, and Fig. 6B is a plan view at
a position corresponding to Fig. 7A.
Figs. 8A and 8B are partial configuration diagrams
illustrating the vicinity of a transporting conveyor of
the paper feeding device in the related art. Fig. 8A
is a front view thereof, and Fig. 8A (sic) is a plan view
at a position corresponding to Fig. 8A.
Figs. 9A and 9B are views for describing the vicinity
of a hopper of a paper feeding unit of printers in the
related art. Fig. 9A is a front view thereof, and Fig.
9B is a plan view thereof.

Description of Embodiments

[0027] Hereinafter, an embodiment of a paper feeding
device and a paper feeding method according to the
present invention will be described in detail with refer-
ence to the drawings.
[0028] As illustrated in a schematic front view in Fig.
1, a paper feeding device 1 according to the present em-
bodiment is disposed adjacent to a paper feeding unit
200 of a printer. In Fig. 1, illustration of a printer main
body is omitted. The paper feeding unit 200 of the printer
includes a hopper 201, and functions as a mechanism
which delivers sheets stacked in the hopper 201, for ex-
ample, cardboard sheets, one by one starting from the
bottom. In the present embodiment illustrated in the
drawing, the paper feeding device 1 is disposed adjacent
to the paper feeding unit 200 of the printer. However,
instead of the paper feeding device 1 disposed adjacent
to the paper feeding unit 200 of the printer, the paper
feeding device 1 may be disposed adjacent to a paper
feeding unit of a paperboard die cutting device.
[0029] The paper feeding device 1 includes a paper
feeding tray 10 on which multiple sheets 60 are stacked
in a vertical direction, sheet feeding means 20 that is
disposed above the paper feeding tray 10 so as to hori-
zontally feed one sheet 60 located on the top of the mul-
tiple sheets 60 stacked on the paper feeding tray 10,
feeding rollers 30 having a pair of an upper roller 30a and
a lower roller 30b which are disposed adjacent to the
paper feeding tray 10 and which grasp a leading edge in

a moving direction of the sheet 60 fed by the sheet feeding
means 20 so as to deliver the sheet 60 in a direction away
from the paper feeding tray 10, and a transporting con-
veyor 40 that is disposed on a downstream side in the
sheet moving direction of the feeding rollers 30, and that
transports the sheet delivered from the feeding rollers.
[0030] The paper feeding tray 10 on which the multiple
sheets 60 are stacked in the vertical direction includes a
lifting device 11. The lifting device 11 lifts up the paper
feeding tray 10 by each predetermined amount so that a
position of the sheet 60 on the top maintains a predeter-
mined height for the sheet feeding means 20, since the
height of the sheets 60 stacked on the paper feeding tray
10 is lowered while the sheet feeding means 20 feeds
the sheets 60 stacked on the paper feeding tray 10 toward
the transporting conveyor 40 sequentially starting from
the sheet 60 on the top. The lifting device 11 is raised by
the predetermined amount, if the sheet feeding means
20 and the feeding rollers 30 completely transport the
sheet 60 on the top to a transporting belt (sic) 40. In this
manner, a constant distance is maintained between the
sheet 60 on the top of the sheets 60 stacked on the paper
feeding tray 10 and suction pads 21a and 21b (to be
described later) serving as a configuration member of
the sheet feeding means 20.
[0031] The sheet feeding means 20 feeds the sheets
60 stacked on the paper feeding tray 10 one by one start-
ing from the top toward the feeding rollers 30. According
to the present embodiment illustrated in Fig. 1, the sheet
feeding means 20 includes the suction pad 21a which is
disposed near a trailing edge of the sheet 60 located on
the top of the stacked sheets 60 so as to adsorb the sheet
60, and the suction pad 21b which is disposed separately
from the suction pad 21a so as to adsorb the sheet 60
and which is horizontally movable. The suction pad 21a
and the suction pad 21b are connected to a suction pump
22. An intake pipe 23a is disposed between the suction
pad 21a and an intake side of the suction pump 22, and
an intake pipe 23b is disposed between the suction pad
21b and the intake side of the suction pump 22. In addi-
tion, an exhaust pipe 24a is disposed between the suction
pad 21a and an exhaust side of the suction pump 22,
and an exhaust pipe 24b is disposed between the suction
pad 21b and the exhaust side of the suction pump 22. A
motor 25 is disposed as a drive source for horizontally
moving the suction pad 21b. An operation of the motor
25 is controlled by a control device 50. The suction pad
21a and the suction pad 21b can respectively and inde-
pendently adsorb and release the sheet 60.
[0032] The sheet feeding means 20 operates the suc-
tion pump 22, and causes the suction pad 21a to adsorb
and lift up the vicinity of the trailing edge of the sheet 60
on the top via the intake pipe 23a. The sheet feeding
means 20 causes the suction pad 21b to adsorb and hold
the sheet 60 on the top via the intake pipe 23b, and op-
erates the motor 25 so as to move the suction pad 21b
together with the sheet 60 toward the feeding rollers 30.
In this manner, the sheets are fed to the feeding rollers
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30. Exhaust air of the suction pump 22 is used in order
to release the sheet 60 adsorbed by the suction pads
21a and 21b, and air is blown out from the suction pads
21a and 21b via the exhaust pipes 24a and 24b so as to
detach the sheet 60.
[0033] When the sheet 60 is divided into a front portion
and a rear portion based on the sheet moving direction,
it is preferable to dispose the suction pad 21a of the sheet
feeding means 20 in the rear portion (in detail, it is pref-
erable that an adsorption position of the suction pad 21a
is located on the rear side of the sheet 60). According to
the present embodiment illustrated in Fig. 1, the suction
pad 21a is disposed in the vicinity (rear portion) of the
trailing edge of the sheet 60. Since the suction pad 21a
is disposed in the rear portion, a time required to feed
one sheet 60 can be further shortened compared to a
case where the suction pad 21a is disposed on the lead-
ing edge side (in the front portion). The reason is that
working efficiency can be improved.
[0034] The following reason shows that the time re-
quired to feed the sheet 60 to the feeding rollers 30 can
be shortened if the suction pad 21a is disposed in the
rear portion, rather than the front portion, of the sheet 60.
[0035] That is, after the suction pad 21a adsorbs the
preceding sheet 60, the suction pad 21a can adsorb the
subsequent sheet 60 after transportation using the suc-
tion pad 21b by causing the trailing edge of the preceding
sheet 60 to pass below the suction pad 21a. Therefore,
as the suction pad 21a is disposed further away on the
rear side, the suction pad 21a is closer to the trailing edge
of the sheet 60. Accordingly, the time required until the
trailing edge of the sheet 60 passes below the suction
pad 21a (that is, the time required until the subsequent
sheet 60 can be adsorbed) can be shortened, and thus,
the time required to feed the sheet 60 to the feeding rollers
30 can be shortened correspondingly.
[0036] The feeding rollers 30 grasp the sheet 60, and
supply the sheet 60 to the transporting conveyor 40. The
feeding rollers 30 are disposed between the sheet feed-
ing means 20 and an entrance side of the transporting
conveyor 40. The feeding rollers 30 have a pair of the
upper roller 30a and the lower roller 30b which are ver-
tically disposed, and a motor 31 for driving the lower roller
30b. The operation and rotation speed of the motor 31
are controlled by the control device 50. The feeding roll-
ers 30 grasp one sheet 60 between the upper roller 30a
and the lower roller 30b, and deliver the sheet 60 to the
transporting conveyor 40 by using a drive force of the
motor 31. In order to improve the drive force for delivering
the sheet 60, a configuration can be adopted in which
the motor 31 drives not only the lower roller 30b, but also
the upper roller 30a. Alternatively, a configuration can
also be adopted in which a separate motor 31 is disposed
so that the separate motor drives the upper roller 30a.
The circumferential speed (to be described later) of the
feeding rollers 30 is caused to substantially coincide with
the supply speed of the sheet 60 fed from the sheet feed-
ing means 20 at an initial stage (until the leading edge

of the sheet 60 is grasped between the upper roller 30a
and the lower roller 30b). The circumferential speed is
increased up to a predetermined speed after the leading
edge of the sheet 60 is grasped between the upper roller
30a and the lower roller 30b.
[0037] The transporting conveyor 40 feeds the sheet
60 to the hopper 201 of the paper feeding unit 200 of the
printer. The transporting conveyor 40 has an endless belt
41 which transports the sheet 60 delivered from the feed-
ing rollers 30. The belt 41 is wound around a drive roller
42 disposed on an entrance side of the transporting con-
veyor 40, an exit-side roller 43 disposed on an exit side
of the transporting conveyor 40, and a belt tightening
roller 44 for maintaining constant tension by adjusting
tension of the belt. The drive roller 42 is driven by a motor
45 so as to circularly move the belt 41. The operation
and rotation speed of the motor 45 are controlled by the
control device 50. The conveyor speed of the transporting
conveyor 40 is set so that the multiple sheets 60 overlap
each other on the belt 41 of the transporting conveyor 40
with a suitable overlapping amount. The exit-side roller
43 is a driven roller rotating together with the belt 41.
[0038] The sheet 60 delivered from the feeding rollers
30 is placed on an upper surface of the belt 41 between
the drive roller 42 and the exit-side roller 43, and is trans-
ported to a position of the exit-side roller 43 by the drive
roller 42 circularly moving the belt 41 so as to be supplied
to the hopper 201 of the paper feeding unit 200 of the
printer. In the hopper 201, a position of a backstop 203
erected on the trailing edge side of the sheet 60 is ad-
justed in accordance with a length L of the sheet 60.
Therefore, the exit-side roller 43 is movable as illustrated
by an arrow in the drawing so that a horizontal position
of the exit-side roller 43 can be adjusted corresponding
to the position of the backstop 203. The belt tightening
roller 44 has a vertically movable structure corresponding
to a position where the exit-side roller 43 is moved. A
guide roller 46 is disposed in a moving route of the belt 41.
[0039] A transporting surface (upper side on an outer
peripheral surface of the belt 41) of the transporting con-
veyor 40 is lower than an upper end of the lower roller
30b of the feeding rollers 30. In this manner, the subse-
quent sheets are sequentially delivered onto the sheet
60 on the belt 41 from the feeding rollers 30 located
above. Accordingly, a structure is adopted in which the
multiple sheets 60 can easily overlap each other on the
belt 41.
[0040] A blower 47 which blows out air toward the sheet
60, and the belt 41 is installed above the belt 41 and at
an exit of the pair of feeding rollers 30 so that the sheet
60 easily falls onto the upper surface of the belt 41. In
addition, a presser roller 48 is arranged in multiple rows
on the upper side of the transporting conveyor 40 so that
the posture of the sheet 60 transported on the belt 41 is
in disorder.
[0041] A paper feeding method using the paper feeding
device 1 according to the present embodiment will be
described. Hereinafter, description will be made by using
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the reference numerals 61 to 63 in order to individually
distinguish the sheets 60 from each other.
[0042] The paper feeding device 1 uses the sheet feed-
ing means 20 so as to deliver the sheets 60 stacked on
the paper feeding tray 10 one by one starting from the
top. In contrast, on the transporting conveyor 40, as il-
lustrated in Fig. 1, the paper feeding device 1 supplies
the sheet to the paper feeding unit 200 of the printer after
the subsequent sheet 62 is caused to partially overlap
(wrap) the upper side of the sheet 61 previously fed onto
the transporting conveyor 40. In order to bring the sheet
60 into supplying and transporting states in this way, an
operation of the feeding rollers 30 is important.
[0043] The leading edge of the subsequent sheet 62
is fed into a section between the upper roller 30a and the
lower roller 30b (hereinafter, referred to as an inter-roller
section) of the feeding rollers 30 after the trailing edge
of the sheet 61 previously supplied to the feeding rollers
30. Otherwise, the trailing edge of the sheet 61 and the
leading edge of the sheet 62 collide with each other,
thereby causing the possibility that the sheets 61 and 62
may become jammed in the inter-roller section.
[0044] One measure to avoid collision between the
trailing edge of the sheet 61 and the leading edge of the
sheet 62 is to adjust speed of the sheet 60 fed by the
sheet feeding means 20 so as to be slower. However, in
order to adjust the speed of the sheet 60 fed by the sheet
feeding means 20, the time required to feed one sheet
60 may be longer than that in the related art. Therefore,
in a viewpoint of working efficiency of the paper feeding
device, it is desirable to prevent the sheet 60 from be-
coming jammed in the inter-roller section of the feeding
rollers 30 by setting the speed of the sheet 60 fed by the
sheet feeding means 20 to be the same as that in the
related art. For this reason, as the feeding roller 30, the
present invention employs a variable speed roller which
can increase and decrease the circumferential speed of
the upper roller 30a and the lower roller 30b.
[0045] The upper roller 30a and the lower roller 30b of
the feeding rollers 30 have a function to reliably feed the
sheets 60 including the trailing edge one by one onto the
transporting conveyor 40 in a state where a predeter-
mined interval is maintained between the sheets 60 with-
out causing the trailing edge of the preceding sheet 61
and the leading edge of the subsequent sheet 62 to in-
terfere with each other (entering a state of being jammed)
in the section (feeding rollers 30).
[0046] As an example, the speed at which the sheet
feeding means 20 feeds the sheet 60 to the feeding rollers
30 (hereinafter, referred to as feeding speed) is set to be
the same as the sheet moving speed at which the trans-
porting conveyor 40 feeds the sheet 60 to the hopper 201
of the paper feeding unit 200 of the printer. The feeding
speed of the sheet 60 of the sheet feeding means 20 is
converted into a progressing amount per one cycle during
which the suction pad 21b sends one sheet 60 on the
top so as to be smaller than the length L of the sheet 60
and to be approximately 50% of the length L of the sheet

60.
[0047] When the circumferential speed of the upper
roller 30a and the lower roller 30b which grasp the sheet
61 after receiving the sheet 61 from the sheet feeding
means 20 is the same speed as the feeding speed at
which the sheet feeding means 20 feeds the sheet 60,
before the trailing edge of the preceding sheet 61 passes
through the section between the upper roller 30a and the
lower roller 30b, the leading edge of the subsequent
sheet 62 collides with the trailing edge of the sheet 61,
thereby clogging the section between the upper roller
30a and the lower roller 30b. Therefore, the circumfer-
ential speed of the upper roller 30a and the lower roller
30b is set to be faster than the feeding speed of the sheet
feeding means 20. For example, it is necessary to set
the circumferential speed of the upper roller 30a and the
lower roller 30b to be 200% to 300% or greater than the
feeding speed of the sheet feeding means 20. However,
if the circumferential speed of the upper roller 30a and
the lower roller 30b is simply set to be 200% to 300% or
greater than the feeding speed of the sheet feeding
means 20, a great speed difference occurs between the
circumferential speed of the upper roller 30a and the low-
er roller 30b and the feeding speed of the sheet feeding
means 20, thereby causing the possibility that a disad-
vantage may occur (to be described later).
[0048] When a case is considered where the sheet 60
is transferred from the sheet feeding means 20 to the
upper roller 30a and the lower roller 30b, if the speed
difference is great between the circumferential speed of
the upper roller 30a and the lower roller 30b and the feed-
ing speed of the sheet feeding means 20, the sheet 60
is less likely to be smoothly transferred from the sheet
feeding means 20 to the feeding rollers 30. Consequent-
ly, the sheet 60 is bent at the transferring stage, or a
surface of the sheet 60 (hereinafter, referred to as a sheet
surface) is scraped. In some cases, friction scratches
appear on the sheet surface, or a surface layer is sepa-
rated.
[0049] Therefore, in the paper feeding device 1 accord-
ing to the present embodiment, the feeding rollers 30
employ variable speed rollers. In this manner, the above-
described disadvantage is relieved by changing the cir-
cumferential speed of the upper rollers 30a and the lower
roller 30b of the feeding rollers 30 during one cycle on
which the sheet feeding means 20 feeds one sheet 60.
[0050] That is, when the feeding rollers 30 receive the
sheet 61, the circumferential speed of the upper rollers
30a and the lower roller 30b of the feeding rollers 30 is
set to coincide with the feeding speed of the sheet feeding
means 20. After the feeding rollers 30 receive the sheet
61, the circumferential speed is increased at the timing
when the trailing edge of the sheet 61 is released from
the sheet feeding means 20. The trailing edge of the
sheet 61 is caused to pass until the subsequent sheet
62 arrives. At the timing when the subsequent sheet 62
arrives, the speed is decreased down again to the feeding
speed of the sheet feeding means 20 so that the circum-
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ferential speed and the sheet feeding speed coincide with
each other.
[0051] The circumferential speed of the feeding rollers
30 as described above is adjusted. In this manner, the
feeding rollers 30 grasp the sheets 60 located on the top
of the paper feeding tray 10 one by one, and deliver the
sheets 60 onto the transporting conveyor 40.
[0052] On the transporting conveyor 40, the subse-
quently delivered sheet 62 overlaps the sheet 61 previ-
ously delivered by the feeding rollers 30, and this oper-
ation (partially overlapping the preceding sheet 60 with
the subsequent sheet 60) is repeatedly performed, there-
by continuously bringing the multiple sheets 60 into a
state of partially overlapping each other. For this reason,
the moving speed of the belt 41 of the transporting con-
veyor 40 (that is, the transporting speed of the transport-
ing conveyor 40) is set to be slower than the speed of
the sheet 60 delivered from the feeding rollers 30, that
is, the circumferential speed of the upper roller 30a and
the lower roller 30b (in this case, an average circumfer-
ential speed). An overlapping degree between the pre-
viously delivered sheet 61 and the subsequently deliv-
ered sheet 62 is properly adjusted by controlling the mov-
ing speed of the belt 41 of the transporting conveyor 40
in accordance with the size (length L) of the sheets 61
and 62.
[0053] Here, the above-described average circumfer-
ential speed of the upper roller 30a and the lower roller
30b means time average circumferential speed of the
circumferential speed changed during a period from
when the sheet 60 delivered by the sheet feeding means
20 is grasped (received) until the sheet 60 subsequently
delivered by the sheet feeding means 20 is grasped (re-
ceived).
[0054] For example, the average circumferential
speed of the upper roller 30a and the lower roller 30b is
converted into the sheet feeding speed of the sheet feed-
ing means 20, that is, a progressing amount (hereinafter,
referred to as a "sheet length Ls") of the sheet 60 per
one cycle on which the suction pad 21b sends one sheet
60 on the top, and is expressed by sheet length Ls =
sheet length L + predetermined distance (approximately
50 mm).
[0055] With respect to this average circumferential
speed of the upper roller 30a and the lower roller 30b,
the moving speed of the belt 41 of the transporting con-
veyor 40 is set as the above-described sheet progressing
amount per one cycle for the average circumferential
speed so that the sheet progressing amount is smaller
than the sheet length Ls. Accordingly, the sheet 61 and
the sheet 62 partially overlap each other, and the sheet
62 and the sheet 63 partially overlap each other on the
transporting conveyor 40. In this manner, the multiple
sheets 60 are sequentially brought into a state of over-
lapping each other.
[0056] An overlapping amount of the sheets 60 can be
optionally changed by changing the moving speed of the
belt 41 of the transporting conveyor 40 in accordance

with other conditions, for example, a state of the sheets
60, specifically such as size, thickness, and weight.
[0057] The sheets 60 are caused to fall one by one
starting from the transporting conveyor 40 into the hopper
201 of the paper feeding unit 200 of the printer. In this
case, if the sheets 60 are in a state of partially overlapping
each other on the transporting conveyor 40, the trailing
edge of the sheet 61 is pressed by the subsequent sheet
62. Accordingly, the sheets 60 stably fall by adopting a
more substantially horizontal posture.
[0058] With regard to the above-described paper feed-
ing method using the paper feeding device 1 according
to the present embodiment, an operation of each config-
uration element for allowing the preceding sheet 61 and
the subsequent sheet 62 to partially overlap each other
on the transporting conveyor 40 will be described with
reference to Figs. 2A to 2F.
[0059] Similarly to the device in the related art, the
sheet feeding means 20 in Figs. 2A to 2F is a device
which adsorbs the rear portion of the sheet 60 so as to
transfer the sheet 60 to the feeding rollers 30.
[0060] First, as illustrated in Fig. 2A, the suction pad
21a of the sheet feeding means 20 is lowered for the
sheet 60 on the top of the sheets 61 stacked on the paper
feeding tray 10 (refer to Fig. 1). The suction pump 22
(refer to Fig. 1) is operated so as to bring the inside of
the suction pad 21a into a state of negative pressure.
The suction pad 21a adsorbs the sheet 61, and then is
raised so as to lift up the sheet 61.
[0061] Next, as illustrated in Fig. 2B, similar to the suc-
tion pad 21a, the inside of the suction pad 21b is brought
into a state of negative pressure, and the lifted sheet 61
is held by the suction pad 21b. Thereafter, air is blown
to the suction pad 21a by using exhaust air of the suction
pump 22 so as to detach the sheet 61 from the suction
pad 21a.
[0062] Then, as illustrated in Fig. 2C, in a state of being
held by the suction pad 21b, the sheet 61 is moved for-
ward (moved to the left in the drawing), and is transferred
to a section between the upper roller 30a and the lower
roller 30b of the feeding rollers 30. A distance between
the lower end of the upper roller 30a and the upper end
of the lower roller 30b can be changed in accordance
with the thickness of the sheet 61.
[0063] Next, as illustrated in Fig. 2D, after the sheet 61
arrives at the section between the upper roller 30a and
the lower roller 30b, the sheet 61 is grasped by the upper
roller 30a and the lower roller 30b so as to be delivered
to the transporting conveyor 40. When the sheet 61 is
received, the circumferential speed of the upper roller
30a and the lower roller 30b is synchronized with the
moving speed of the suction pad 21b. After the sheet 61
is grasped by the upper roller 30a and the lower roller
30b, the suction pad 21b releases the holding of the sheet
61 similarly to the suction pad 21a, and is moved rear-
ward so as to move to a standby position.
[0064] Next, as illustrated in Fig. 2E, the circumferen-
tial speed of the upper roller 30a and the lower roller 30b
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is increased after the sheet 61 is grasped, and the sheet
61 is discharged to the transporting conveyor 40 before
the subsequent sheet 62 starts to be fed to the paper
feeding (sic) rollers 30. The speed of the transporting
conveyor 40, that is, the moving speed of the belt 41 is
set be slower than the circumferential speed of the upper
roller 30a and the lower roller 30b of the feeding rollers
30 so that the multiple sheets 60 overlap each other in
accordance with the length L of the sheet 60, and is var-
iable in accordance with the length L of the sheet 61.
[0065] Then, the operations in Figs. 2A to 2E are re-
peatedly performed. As illustrated in Fig. 2F, the sheets
can be brought into a state where the subsequent sheet
62 partially overlaps the upper side of the preceding sheet
61.
[0066] The sheet feeding means 20 illustrated in Figs.
1 and 2A to 2F employs a method of adsorbing the rear
portion of the sheet 60 stacked on the paper feeding tray
10 so as to be fed to the upper roller 30a and the lower
roller 30b of the feeding rollers 30. However, the sheet
feeding means according to the present invention is not
limited to the sheet feeding means 20 illustrated in Fig. 1.
[0067] For example, general sheet feeding means for
feeding the stacked sheets 60 one by one starting from
the top includes not only those which adsorb the rear
portion of the sheet 60 as illustrated in Fig. 1, but also
those which adsorb the front portion of the sheet 60. The
sheet feeding means according to the present invention
may be configured in this way.
[0068] In addition, Fig. 3 illustrates another example
of the sheet feeding means. Sheet feeding means 20A
illustrated in Fig. 3 adopts a configuration in which a suc-
tion-type transporting belt 26 for circularly moving the
sheet 60 while adsorbing the sheet 60 is disposed above
the sheet 60.
[0069] That is, the sheet feeding means 20A adopts a
configuration in which the suction-type transporting belt
26 is arranged above the paper feeding tray 10. The suc-
tion-type transporting belt 26 is a circularly moving end-
less belt which has a suction hole. Suction means 26a
is disposed on an inner peripheral side thereof. The trans-
porting belt 26 feeds the sheet 60 stacked on the paper
feeding tray 10 to the feeding rollers 30 by adsorbing the
sheets 60 one by one starting from the top.
[0070] Fig. 4 illustrates further another example of the
sheet feeding means. Sheet feeding means 20B illustrat-
ed in Fig. 4 has a kicker 27 which presses the trailing
edge of one sheet 60, and feeds the sheets 60 one by
one starting from the top of the stacked sheets 60.
[0071] That is, the kicker 27 is movable forward to and
rearward from the feeding rollers 30 by a type of means
(not illustrated). The sheets 60 can be fed one by one to
the feeding rollers 30 from the top of the sheets 60
stacked on the paper feeding tray 10 by moving the kicker
27 forward to the feeding rollers 30.
[0072] The sheet feeding means 20A and 20B illustrat-
ed in Figs. 3 and 4 are combined with the above-de-
scribed feeding rollers 30 whose circumferential speed

is variable. In this manner, it is possible to obtain the
same operation and effect as those of the paper feeding
device 1 illustrated in Figs. 1 and 2.
[0073] That is, the paper feeding device according to
an embodiment of the present invention can be config-
ured by employing the above-described sheet feeding
means 20A or the above-described sheet feeding means
20B, instead of the sheet feeding means 20 illustrated in
Figs. 1 and 2.
[0074] The feeding rollers 30 according to the present
invention can correspond to the sheet feeding means 20
illustrated in Fig. 1, the sheet feeding means 20A illus-
trated in Fig. 3, and the sheet feeding means 20B illus-
trated in Fig. 4. In addition, the feeding rollers 30 can also
correspond to any system as long as the sheet feeding
means is similarly configured and is further configured
to be capable of feeding the sheets 60 one by one starting
from the top of the multiple stacked sheets.
[0075] That is, the sheet feeding means in the paper
feeding device according to an embodiment of the
present invention is not limited to the above-described
sheet feeding means 20, 20A, and 20B, and can employ
any type as long as the type is sheet feeding means which
can take out and feed the sheets 60 one by one starting
from the top of the stacked sheets.
[0076] In addition, in the paper feeding device 1 ac-
cording to the embodiment illustrated in Fig. 1, the motor
25 for horizontally moving the suction pad 21b of the
sheet feeding means 20, the motor 31 for driving the low-
er roller 30b of the feeding rollers 30, and the motor 45
for driving the belt 41 of the transporting conveyor 40 are
respectively disposed in the paper feeding unit 200 of
the printer. The rotation speed of the motors 25, 31, and
45 is controlled by the control device 50 so as to allow
proportional follow-up, based on the rotation speed of a
motor 204 for driving a roller which delivers sheets one
by one to a printer main body. However, when the re-
spective motors of the paper feeding device 1 are con-
trolled by the control device 50, it is not essential to control
the respective motors based on the rotation speed of the
drive motor 204.
[0077] The circumferential speed of the lower roller 30b
of the feeding rollers 30 and the moving speed of the belt
41 of the transporting conveyor 40 can be appropriately
changed in accordance with the length L of the sheet 60.
For this reason, the paper feeding device 1 according to
the present embodiment adopts a configuration in which
the motor 31 and the motor 45 are respectively and in-
dependently disposed in the lower roller 30b and the belt
41, and in which the operation amounts of the motors 31
and 45 can be respectively and independently controlled
by the control device 50. That is, the lower roller 30b and
the belt 41 are driven by using an independent drive sys-
tem so that the circumferential speed of the lower roller
30b and the belt moving speed of the belt 41 are respec-
tively and independently controlled by the control device
50.
[0078] According to the above-described paper feed-
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ing device 1 in the present embodiment, the feeding roll-
ers 30 continuously feed the sheets 60 one by one start-
ing from the top of the stacked sheets 60 onto the trans-
porting conveyor 40. In a state where the posture of the
sheets 60 is stabilized by overlapping multiple sheets
with each other on the transporting conveyor 40, the
sheets 60 can be supplied to the hopper 201 of the paper
feeding unit 200 of the printer.
[0079] That is, the sheet feeding means supplies the
sheets 60 one by one starting from the top of the stacked
sheets 60. Accordingly, even when the sheet 60 stacked
on the supply tray (sic) 10 is warped or tilted, the thickness
becomes narrow compared to a case where the multiple
sheets 60 are collectively pushed out from the supply
tray (sic), as in the technique in the related art. Accord-
ingly, the sheets 60 are less likely to interfere with the
supply tray (sic) 10. Therefore, the sheets 60 can be sta-
bly supplied to the transporting conveyor 40 without the
sheets 60 being twisted or folded.
[0080] An overlapping amount of the sheets 60 can be
set in accordance with the sheet length L by a servo motor
driving the feeding rollers 30 and the transporting con-
veyor 40. Accordingly, it is possible to maintain a sub-
stantially constant sheet overlapping amount. This sta-
bilizes the posture of the sheets 60 falling into the hopper
201 of the paper feeding unit 200 of cardboard printers
or paperboard die cutting devices. Therefore, it is possi-
ble to prevent the sheets 60 from not being accommo-
dated inside the hopper 201 after being caught on the
side guide 202 (from not falling tidily).

Reference Signs List

[0081]

1 PAPER FEEDING DEVICE
10 PAPER FEEDING TRAY
11 LIFTING DEVICE
20 SHEET FEEDING MEANS
21a, 21b SUCTION PAD
22 SUCTION PUMP
23a, 23b INTAKE PIPE
24a, 24b EXHAUST PIPE
25 MOTOR
30 FEEDING ROLLER
30a UPPER ROLLER
30b LOWER ROLLER
31 MOTOR
40 TRANSPORTING CONVEYOR
41 BELT
42 DRIVE ROLLER
43 EXIT-SIDE ROLLER.
44 BELT TIGHTENING ROLLER
45 MOTOR
46 GUIDE ROLLER
47 BLOWER
48 PRESSER ROLLER
50 CONTROL DEVICE

60 to 64, 60B SHEET
200 PAPER FEEDING UNIT OF PRINTER
201 HOPPER
202 SIDE GUIDE
203 BACKSTOP
204 MOTOR

Claims

1. A paper feeding device comprising:

a paper feeding tray on which multiple sheets
are stacked in a vertical direction;
sheet feeding means for horizontally feeding
one sheet located on the top of the multiple
sheets stacked on the paper feeding tray; and
a pair of feeding rollers that is disposed adjacent
to the paper feeding tray, and that grasps a lead-
ing edge in a moving direction of the sheet fed
by the sheet feeding means so as to deliver the
sheet in a direction away from the paper feeding
tray,
wherein the feeding rollers are variable speed
rollers which can increase and decrease circum-
ferential speed while one sheet is delivered en-
tirely from the leading edge in the moving direc-
tion to a trailing edge in the moving direction.

2. The paper feeding device according to Claim 1,
wherein the feeding roller is the variable speed roller
that maintains the circumferential speed which is the
same as speed of the sheet fed by the sheet feeding
means when the sheet feeding means grasps the
sheet, that increases the speed from the circumfer-
ential speed which is the same as the speed of the
sheet fed by the sheet feeding means after the sheet
feeding means grasps the sheet, and that decreases
the speed down to the feeding speed of the sheet
until the sheet feeding means subsequently grasps
the subsequent sheet.

3. The paper feeding device according to Claim 2, fur-
ther comprising:

a transporting conveyor that transports the
sheet delivered from the feeding rollers,
wherein transporting speed of the transporting
conveyor is set to be slower than an average
circumferential speed obtained from when one
sheet is grasped by the feeing roller until the
subsequent sheet is grasped by the feeding roll-
ers.

4. The paper feeding device according to any one of
Claims 1 to 3,
wherein the sheet feeding means transports the
sheet by fixing a rear portion of the sheet.
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5. The paper feeding device according to any one of
Claims 1 to 4,
wherein the transporting conveyor is a variable
speed conveyor which can adjust the transporting
speed in accordance with a length of the sheet.

6. A paper feeding method in which sheet feeding
means takes out multiple stacked sheets one by one
starting from a sheet located on the top and transfers
the sheet to a pair of feeding rollers so as to supply
one sheet to another device via the feeding rollers,
the method comprising:

a first step of causing circumferential speed
when the feeding rollers grasp the sheet to co-
incide with speed of the sheet fed by the sheet
feeding means;
a second step of increasing the circumferential
speed of the feeding rollers while the subse-
quent one sheet is delivered entirely from a lead-
ing edge to a trailing edge; and
a third step of decreasing the speed so that the
circumferential speed of the feeding rollers co-
incides with the speed of the sheet fed by the
sheet feeding means until the feeding rollers
subsequently grasp the subsequent sheet.

7. The paper feeding method according to Claim 6,
wherein the sheet delivered from the feeding rollers
is supplied to another device via a transporting con-
veyor, and
wherein multiple sheets partially overlap each other
on the transporting conveyor by setting the trans-
porting speed of the transporting conveyor to be
slower than an average circumferential speed ob-
tained from when one sheet is grasped by the feeing
rollers until the subsequent sheet is grasped by the
feeding rollers.

Amended claims under Art. 19.1 PCT

1. Amended] A paper feeding device comprising:

a paper feeding tray on which multiple sheets
are stacked in a vertical direction;
sheet feeding means for horizontally feeding
one sheet located on the top of the multiple
sheets stacked on the paper feeding tray;
a pair of feeding rollers that are disposed adja-
cent to the paper feeding tray, and that grasps
a leading edge in a moving direction of the sheet
fed by the sheet feedi ng means so as to deliver
the sheet in a direction away fr om the paper
feeding tray; and
a transporting conveyor that transports the
sheet delivered from the feeding rollers,
wherein the feeding rollers are variable speed

rollers which can increase and decrease circum-
ferential speed while one sheet is delivered en-
tirely from the leading edge in the moving direc-
tion to a trailing edge in the moving direction,
wherein the transporting conveyor is a variable
speed conveyor in which the transporting speed
of the transporting conveyor is set to be slower
than an average circumferential speed obtained
from when the feeding rollers grasp the sheet
until the feeding rollers grasp the subsequent
sheet, so that the subsequent sheet presses a
trailing edge of the previously supplied sheet by
causing the subsequent sheet to partially over-
lap an upper side of the sheet previously sup-
plied onto the transporting conveyor, and
wherein the transporting speed of the transport-
ing conveyor is changed in accordance with the
length, size, thickness, or weight of the sheet so
as to adjust an overlapping amount between the
previously supplied sheet and the subsequent
sheet, and a falling posture of the sheet is con-
trolled so that the sheet is supplied to other de-
vices.

2. The paper feeding device according to Claim 1,
wherein the feeding roller is the variable speed rolle
r that maintains the circumferential speed which is
the sam e as speed of the sheet fed by the sheet
feeding means when the sheet feeding means
grasps the sheet, that increases th e speed from the
circumferential speed which is the same as the
speed of the sheet fed by the sheet feeding means
after the sheet feeding means grasps the sheet, and
that decrease s the speed down to the feeding speed
of the sheet until the sheet feeding means subse-
quently grasps the subsequent shee t.

3. Deleted]

4. Amended] The paper feeding device according to
Claim 1 or 2,
wherein the sheet feeding means transports the
sheet by fixing a rear portion of the sheet.

5. Deleted]

6. Amended] A paper feeding method in which sheet
feeding means takes out multiple stacked sheets one
by one starting from a sheet located on the top and
transfers the sheet to a pair of feeding rollers so as
to supply one sheet to another device via the feeding
rollers, the method comprising:

a first step of causing the circumferential speed
when the feeding rollers grasp the sheet to co-
incide with the speed of the sheet fed by the
sheet feeding means;
a second step of increasing the circumferential
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speed of the feeding rollers while the subse-
quent one sheet is delivered entirely from a lead-
ing edge to a trailing edge; and
a third step of decreasing the speed so that the
cir cumferential speed of the feeding rollers co-
incides with t he speed of the sheet fed by the
sheet feeding means until the feeding rollers
subsequently grasp the subsequent she et,
wherein the transporting speed of the transport-
ing conveyor is set to be slower than an average
circumferential speed obtained from when the
feeding rollers grasp the sheet until the feeding
rollers grasp the subsequent sheet, so that the
subsequent sheet presses a trailing edge of the
previously supplied sheet by causing the sub-
sequent sheet to partially overlap the sheet de-
livered from the feeding rollers on an upper side
of the sheet previously supplied onto the trans-
porting conveyor, and
wherein the transporting speed of the transport-
ing conveyor is changed in accordance with the
length, size, thickness, or weight of the sheet so
as to adjust an overlapping amount between the
previously supplied sheet and the subsequent
sheet, and the falling posture of the sheet is con-
trolled so that the sheet is supplied to other de-
vices.

7. Deleted]

Statement under Art. 19.1 PCT

(Amended Claim 1)
In amended Claim 1, the following Items 1 to 3 are

added to Claim 1 which is initially filed.

Item 1: including "a transporting conveyor that trans-
ports the sheet delivered from the feeding rollers"
Item 2: including "the transporting conveyor is a var-
iable speed conveyor which can adjust the transport-
ing speed and in which the transporting speed of the
transporting conveyor is set to be slower than an
average circumferential speed obtained from when
the feeding rollers grasp the sheet until the feeding
rollers grasp the subsequent sheet, so that the sub-
sequent sheet presses a trailing edge of the previ-
ously supplied sheet by causing the subsequent
sheet to partially overlap an upper side of the sheet
previously supplied onto the transporting conveyor"
Item 3: "the transporting speed of the transporting
conveyor is changed in accordance with the length,
size, thickness, or weight of the sheet so as to adjust
an overlapping amount between the previously sup-
plied sheet and the subsequent sheet, and the falling
posture of the sheet is controlled so that the sheet
is supplied to other devices"
Amendment including Item 1 added thereto is based

on the description in Claim 3 which is initially filed.
Amendment including Item 2 added thereto is based
on the description in Claim 7 and Paragraph [0042]
which are initially filed.
Amendment including Item 3 added thereto is based
on the description in Paragraphs [0039], [0041],
[0042], and [0055] which are initially filed.

(Amended Claim 4) Claim 4 is amended due to Claim
3 deleted from cited Claims since Claim 3 is deleted.

(Amended Claim 6) In amended Claim 6, the follow-
ing Items 4 and 5 are added to Claim 6 which is initially
filed.

Item 4: "the transporting speed of the transporting
conveyor is set to be slower than an average circum-
ferential speed obtained from when the feeding roll-
ers grasp the sheet until the feeding rollers grasp the
subsequent sheet, so that the subsequent sheet
presses a trailing edge of the previously supplied
sheet by causing the subsequent sheet to partially
overlap the sheet delivered from the feeding rollers
on an upper side of the sheet previously supplied
onto the transporting conveyor"
Item 5: "the transporting speed of the transporting
conveyor is changed in accordance with the length,
size, thickness, or weight of the sheet so as to adjust
an overlapping amount between the previously sup-
plied sheet and the subsequent sheet, and the falling
posture of the sheet is controlled so that the sheet
is supplied to other devices"

Amendment including Item 4 added thereto is based
on the description in Claim 7 and Paragraph [0042] which
are initially filed.

Amendment including Item 5 added thereto is based
on the description in Paragraphs [0039], [0041], [0042],
and [0055] which are initially filed.

Claims 3, 5, and 7 are deleted. In addition, Claim 2
is not amended.
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