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(57)  Provided are a sheet material accumulating
method and a sheet material accumulating apparatus ca-
pable of performing a proper accumulation of a sheet
material that does not produce a defective in the next
process even when an overlap condition of a conveyed
sheet material, such as a printed sheet, varies.
Provided is a sheet material accumulating method
for accumulating the sheet material (W) continuously
conveyed from the above while a part of the sheet ma-

FIG.1

SHEET MATERIAL STACKING METHOD AND SHEET MATERIAL STACKING DEVICE

terial (W) is overlapped, with the sheet material standing
on a lower horizontal table (7),including the steps of de-
tecting a backpressure (F) that a bundle of sheet mate-
rials applied to a holders (8) for preventing a head side
collapse of a bundle of sheet materials accumulated on
the table during an accumulation process; and controlling
a movement of the holder in an accumulation direction
so that a backpressure may maintain a predetermined
magnitude.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a method for
accumulating a sheet material, such as a printed sheet,
and a sheet material accumulating apparatus.

BACKGROUND ART

[0002] Thereisdisclosed aprinted sheetaccumulating
apparatus for performing works: accumulating printed
sheets (printed matter on which no processing of book-
binding etc. is performed) that are printed by a rotary
press, are overlapped being shifted gradually, and are
conveyed continuously from the above into a rectangular
parallelepiped in a state where being aligned in orienta-
tion, being arranged for the four corners, and being made
to stand; and binding an accumulated bundle of printed
sheets with binding band (Patent documents 1, 2).
[0003] The printed sheet accumulating apparatus for
performing such works has an accumulation plane on
which the accumulated bundle of printed sheets is placed
in a stand-up state, support means adapted to support
the printed sheets that are afresh conveyed and added
to one end of the bundle so that it may not fall down, and
a holder for preventing the bundle of printed sheets from
collapsing atthe other end of the bundle of printed sheets.
The accumulation plane is a conveyance face of a belt
conveyor having a plurality of thin belts, for example.
[0004] The patent document 2 discloses a printed
sheet accumulating apparatus such that a belt conveyer
having a plurality of thin belts is installed at one end of a
bundle of printed sheets so accumulated that its convey-
ance plane may move from the above to a lower part and
conveys the a new printed sheet to the accumulation
plane, and a supporting device (auxiliary guide plate) is
provided slightly in the rear of the belt.

Moreover, also the patent document 2 discloses a holder
(support) that moves so as to go away from the support-
ing device as the bundle of printed sheets accumulated
on the conveyance plane becomes large.

Patent-document 1: Japanese Unexamined Patent
Publication No.2000-118511
Patent-document 2: Japanese Unexamined Patent
Publication No. HEI10-35984

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Note that in a printed sheet accumulating ap-
paratus for continuously conveying the printed sheets to
an accumulation plane in a lower location from the above
and accumulating the printed sheets, normally an overlap
condition of the preceding and following the printed
sheets is constant, but in an actual accumulation work,
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various causes may produce a variation in an overlap
condition of the printed sheets. However, since the holder
supporting one end of the accumulated bundle of printed
sheets moves at a constant speed based on the premise
that the bundle of printed sheets grows at a constant
speed; when the overlap condition of the conveyed print-
ed sheets varies, a growth rate of the bundle of printed
sheets varies. Then, when the growth rate of the bundle
of printed sheets and the moving speed of the holder lost
a balance, nonconformities as follow sometimes oc-
curred: a part of the printed sheets might jump out from
the bundle of printed sheets accumulated in order until
then; or a part of the printed sheets might bend and be
sandwiched among the bundle of printed sheets.
[0006] Such nonconformities deteriorate an appear-
ance of the bundle of the printed sheets, hinder a stable
conveyance of the printed sheets, and cause an occur-
rence of defectives in bookbinding process etc. in the
next processing.

The presentinvention is made in view of the above-men-
tioned problem, and has as its object to provide a sheet
material accumulating method and the sheet material ac-
cumulating apparatus whereby proper accumulation pro-
ducing no defective in the next process can be performed
even when an overlap condition of the conveyed sheet
material, such as printed sheets, varies.

MEANS ADAPTED TO SOLVE THE PROBLEMS

[0007] In order to attain the object, the following tech-
nical means were adopted in the present invention.
Thatis, a sheet material accumulating method according
to the present invention is a sheet material accumulating
method for accumulating a sheet material continuously
conveyed from the above while a part of the sheet ma-
terial is overlapped, with the sheet material standing on
a lower horizontal table, wherein a backpressure from a
bundle applied to the holder for preventing a head side
collapse of the bundle of sheet materials accumulated
on the table and a movement of the holder in an accu-
mulation direction is controlled so that the backpressure
may maintain a predetermined magnitude.

This control is performed both in an accumulation proc-
ess during when the bundle of sheet materials grows and
in a retreat process of retreating an accumulated bundle
of printed sheets in order to bind it.

[0008] Preferably, detection of the backpressure from
the bundle is performed by detecting a load current to
the electric motor for moving the holder, and control of
the movement of the holder is performed by controlling
an applied current to the electric motor.

[0009] A sheet material accumulating method accord-
ing to other aspect of the present invention is a sheet
material accumulating method for accumulating the
sheet material continuously conveyed from the above
while a part of the sheet material is overlapped, with the
sheet material standing on a lower horizontal table,
wherein in a process of retreating the bundle in order to
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perform afresh accumulation of the sheet material after
the bundle of sheet materials has grown to a certain size,
a head side of the bundle to be retreated is supported by
a first holder, a back end side of the bundle is supported
by a second holder, a backpressure from the bundle ap-
plied to the first holder and a backpressure from the bun-
dle applied to the second holder are detected, and move-
ments of the first holder and the second holder are con-
trolled so that the respective backpressures may main-
tain respective predetermined magnitudes.

[0010] Preferably, detection of the each backpressure
is performed by detecting a load current to the each elec-
tric motor in order to retreat the first holder and the second
holder, and a control of movements to retreat the first
holder and the second holder is performed by controlling
applied currents to the respective electric motors.
[0011] A sheet material accumulating apparatus ac-
cording to one aspect of the present invention is a sheet
material accumulating apparatus that accumulates the
sheet material continuously conveyed from the above
while a part of the sheet material is overlapped, with the
sheet material standing on a lower horizontal table, hav-
ing: a holder for preventing a head side collapse of the
bundle of the sheet materials accumulated on the table;
backpressure detecting means adapted to detect a back-
pressure from the bundle applied to the holder, holder
moving means adapted to make the holder move in the
accumulation direction of the sheet material; and control
means adapted to control an operation of the holder mov-
ing means; wherein the control means is configured to
control the movement of the holder caused by the holder
movement means based on a backpressure detected by
the backpressure detecting means.

[0012] Preferably, the holder moving means has an
electric motor, the backpressure detecting means has a
load current detecting device of the electric motor, and
the control means is configured to control the movement
of the holder caused by the electric motor based on the
load current detected by the load current detecting de-
vice.

[0013] Further, preferably, the electric motor is a ser-
vomotor, and the control means is configured to control
the applied current to the servomotor based on the load
current detected by the load current detecting device.
[0014] A sheet material accumulating apparatus ac-
cording to other aspect of the present invention is a sheet
material accumulating apparatus that accumulates a
sheet material continuously conveyed from the above
while a part of the sheet material is overlapped, with the
sheet material standing on a lower horizontal table, hav-
ing: a first holder for preventing a head side collapse of
the bundle of sheet materials accumulated on the table;
a second holder for supporting a back end side of the
bundle; backpressure detecting means adapted to detect
one or both of a backpressure from the bundle applied
to the first holder and a backpressure therefrom applied
to the second holder; first holder moving means adapted
to make the first holder move in an accumulation direction
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of the sheet material; second holder moving means
adapted to make the second holder move in the accu-
mulation direction of the sheet material; and control
means adapted to control one or both of operations of
the first holder moving means and the second holder
moving means; wherein the control means is configured
to control one or both of movements of the first holder
and the second holder by the first folder moving means
and the second holder moving means based on the back-
pressure detected by the backpressure detecting means.
[0015] Preferably, the first holder moving means and
the second holder moving means each have an electric
motor, the backpressure detecting means has a load cur-
rent detecting device of the each electric motor, and the
control means is configured to control the movements of
the first holder and the second holder caused by the elec-
tric motor based on respective load currents detected by
the load current detecting means.

[0016] Here, the "head side of the bundle of sheet ma-
terials" in the above means a side on which the sheet
material first conveyed in the accumulation direction is
accumulated. Moreover, "is made to retreat” and "retreat”
mean that the bundle of sheet materials accumulated to
a predetermined size is made to move to a position at
which the bundle no longer hinders growth of the bundle
of another sheet material being afresh accumulated and
such a movement, respectively.

EFFECTIVENESS OF THE INVENTION

[0017] According to the present invention, there can
be provided a sheet material accumulating method and
a sheet material accumulating apparatus making it pos-
sible to perform proper accumulation that produce no de-
fective in the next process even when an overlap condi-
tion of the conveyed sheet material, such as the printed
sheets, varies.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

[Fig. 1] Fig. 1 is a view showing an outline of a sheet
material accumulating apparatus according to the
present invention.

[Fig. 2] Fig. 2 is a view in a direction of an arrow A-
Ain Fig. 1.

[Fig. 3] Fig. 3is a view showing a state where afixture
is fixed to a driving belt.

[Fig. 4] Fig. 4 is a view showing the outline of a con-
veyance unit.

[Fig. 5] Fig. 5 is a view showing an operation of an
accumulation unit.

[Fig. 6] Fig. 6 is a view showing an operation of the
accumulation unit.

[Fig. 7] Fig. 7 is a view showing an operation of the
accumulation unit.

[Fig. 8] Fig. 8 is a view showing an operation of the
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accumulation unit.
[Fig. 9] Fig. 9 is a view showing an operation of the
accumulation unit.

DESCRIPTION OF REFERENCE NUMERALS
[0019]

1 Sheet material accumulating apparatus

2 Backpressure detecting means (Fixture)

3 Backpressure detecting means (Driving belt)

6 Backpressure detecting means, Control means
(Torque control unit)

7 Table

8 Holder, First holder (First holder unit)

9 Holder moving means, First holder moving means
(First holder driving unit)

10 Second holder (Second holder unit)

11 Second holder moving means (Second holder
driving unit)

23 Electric motor, Servomotor (Motor)

32 Electric motor (Motor)

F, F’ Backpressure

P Bundle of sheet material (Bundle of printed sheets)
W Sheet material (Printed sheets)

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] Fig. 1is aview showing a sheet material accu-
mulating apparatus 1 according to the present invention,
Fig. 2 is a view of Fig. 1 in a direction of an arrow A-A,
Fig. 3 is a view showing a state where a fixture 2 is fixed
to adriving belt 3, and Fig. 4 is a view showing the outline
of a conveyance unit 4.

In Figs. 1 and 2, the sheet material accumulating appa-
ratus 1 includes an accumulation unit 5, a conveyance
unit 4, a torque control unit 6, etc.

[0021] The accumulation unit 5 includes a table 7, a
first holder unit 8, a first holder driving unit 9, a second
holder unit 10, a second holder driving unit 11, a fork unit
12, and a fork driving unit 13, etc.

The table 7 is a place on which the sheet material, such
as printed sheets W, is accumulated as a bundle, and is
made of two thin belts 14, 14 of the belt conveyer.
Hereafter, the left-hand side in Figs. 1 and 2 is called a
downstream or a downstream side, and a right-hand side
is called an upstream or an upstream side. Moreover, a
longitudinal direction in Fig. 2 is called an accumulation
direction.

[0022] The first holder unit 8 includes a support unit
15, a pair of support arms 16, 16, holders 17, 17, sliders
18,..., 18, a fixture 2, etc.

The outer shape of the support unit 15 is formed to a
rectangular frame and is disposed perpendicularly to an
accumulation direction. A plurality of driving belts 3, 31,
39 that will be described later penetrate an inside of the
frame. On an upper part of the upstream side of the sup-
port unit 15, lower ends of the two support arms 16, 16
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are mounted on positions that are at a distance in the
horizontal direction and at which their movements in the
vertical direction are not hindered by the two belts 14, 14.
[0023] The supportarm 16 is in the form of a crank and
its upper end extends to an upper part of an upstream
side. Each upper end is integrated with the holder 17.
The support arms 16, 16 each have a sliding unit that
can slide in a trench provided vertically in the support
unit 15 in the vertical direction in its lower end, and make
vertical movements simultaneously being connected
with a slider of a rodless cylinder fixed to the support unit
15.

The holder 17 is made up of a rectangular plate with its
end in the longitudinal direction becoming thinner grad-
ually, and is integrated with the support arm 16 in the
lower end thereof so that the holder 17 may become par-
allel to the support unit 15 and an edge point becoming
thinner may become an upper part.

[0024] The sliders 18,..., 18 are arranged at four cor-
ners of the support unit 15 and are integrated it. Each of
the sliders 18,..., 18 has a hole that penetrates in the
accumulation direction and each of guide bars 19,..., 19
goes through the each hole in a freely slidable manner.
The guide bars 19,..., 19 are arranged parallel to the ac-
cumulation direction, two of them being in an upper lo-
cation and two of them being in a lower location, and
fixed to a rack, and guide the sliders 18,..., 18 and make
the first holder unit 8 perform a stable reciprocation in
the accumulation direction.

[0025] The fixture 2 includes a serrated toothed plate
20, a backup plate 21, etc. referring to Fig. 3. In the ser-
rated toothed plate 20 is such that one of its surrounding
sides is provided with a tooth capable of engaging with
a tooth form of a later-described driving belt 3 that is for
making the first holder unit 8 performs a reciprocation in
the accumulation direction.

[0026] The backup plate 21 has the surrounding side
that can connect with the plane of the serrated toothed
plate 20 on which a tooth is formed and is fixed to the
support unit 15. The backup plate 21 is integrated with
the serrated toothed plate 20 with bolts 22,..., 22, while
the driving belt 3 is made to engage with the tooth of the
serrated toothed plate 20, being sandwiched between
the plate 20 and the backup plate 21.

The firstholder driving unit 9 includes amotor 23, a driving
pulley 24, a driven pulley 25, and the driving belt 3.
The motor 23 is fixed to the rack of the accumulation unit
5 in the downstream side of the first holder unit 8. A ser-
vomotor is used for the motor 23.

[0027] The driving pulley 24 is a timing pulley directly
coupled with a driving shaft of the motor 23.

The driven pulley 25 is disposed on an upstream-side
end of the accumulation unit 5 so that its rotation shaft
may be parallel to a driving shaft of the motor 23 in a
horizontal plane including the driving shaft of the motor
23. The driven pulley 25 is a timing pulley capable of
freely rotating around the rotation shaft.

The driving belt 3 is for coupling the driving pulley 24 and
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the driven pulley 25 and a timing belt is used for this. As
explained above, the driving belt 3 is sandwiched by the
serrated toothed plate 20 of a fixture 2 and the backup
plate 21, and is fixed and integrated with them. Therefore,
when the driving belt 3 is driven by rotation of the motor
23 (driving pulley 24), the first holder unit 8 with which
the fixture 2 is integrated will move in the actuation di-
rection. Moreover, an external force applied to the first
holder unit 8 is transmitted to the driving pulley 24 through
the driving belt 3.

[0028] The second holder unit 10 includes a support
unit 26, supportarms 27, 27, holders 28, 28, sliders 29,...,
29, a fixture 30, etc.

The second holder unit 10 is disposed on the upstream
side of the first holder unit 8.

Like the support unit 15 in the first holder unit 8, the outer
shape of the support unit 26 is formed to a rectangular
frame, the support unit 26 is disposed perpendicularly to
the accumulation direction, and a plurality of driving belts
3,31, 39 go through the inside of the frame. On an upper
part of the upstream side of the support unit 26, lower
ends of the two support arms 27, 27 are mounted on
positions that are at a distance in a horizontal direction
and at which their movements in the vertical direction are
not hindered by the two belts 14, 14.

[0029] The support arms 27, 27 are straight columnar
bodies, and lower ends thereof are mounted on the sup-
port unit 26 in a vertically movable manner so that their
longitudinal directions lie in a vertical direction. The hold-
er 28 is integrated with each support arm 27 near the
upper end thereof. The support arms 27, 27 have each
a vertically movable sliding unit that slides in a trench
running vertically provided in the support unit26 in alower
end, and moves vertically simultaneously by being con-
nected to a rod of a fluid pressure cylinder fixed to the
support unit 26.

The holder 28 is made up of a rectangular plate with its
end in the longitudinal direction becoming thinner grad-
ually, and is integrated with the support arm 27 in the
lower end of the holder 28 so that the holder 28 may
become parallel to the support unit 26 and the edge point
becoming thinner may become the upper part.

[0030] Thesliders29,...,29 are arranged at for corners
of the support unit 26, each of the sliders 29,..., 29 has
a hole that allows it to go through, a guide bar 19 goes
through the each hole, and the second holder unit 10
reciprocates stably in the accumulation direction by the
sliders 29,..., 29 being guided by the guide bars 19,...,
19, which is the same as in the first holder unit 8.

A structure of the second holder driving unit 11 is sub-
stantially the same as a structure of the first holder driving
unit 9.

Thatis, the second holder driving unit 11 includes a motor
32, adriving pulley 33, a driven pulley 34, and the driving
belt 31.

The motor 32 is disposed beside the motor 23 of the first
holder driving unit9, and is fixed to the rack. A servomotor
is used for the motor 32.
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[0031] The driving pulley 33 is a timing pulley directly
coupled with the driving shaft of the motor 32.

The driven pulley 34 is disposed on an upstream-side
end of the accumulation unit 5 so that a rotation shaft
may be parallel to a driving shaft of the motor 32 in a
horizontal plane including the driving shaft of the motor
32. The driven pulley 34 is a timing pulley that can rotate
freely around the rotation shatft.

The driving belt 31 couples the driving pulley 33 and the
driven pulley 34, and a timing belt is used for this. The
driving belt 31 is sandwiched by a serrated toothed plate
of the fixture 30 and a backup plate, and is fixed and
integrated with them movably. Therefore, the second
holder unit 10 moves in the accumulation direction by
rotation of the motor 32 like the first holder unit 8.
[0032] The fork unit 12 includes a support unit 35,
sliders 36,..., 36, a pair of forks 37, 37, a fixture 38, etc.
The fork unit 12 is disposed on an upstream side of the
second holder unit 10.

Structures of the support unit 35 and the sliders 36,...,
36, are the same as structures of the support units 15,
26 in the first holder unit 8 and the second holder unit 10
and structures of the sliders 18,..., 18, 29,..., 29, 36,...,
36, respectively. A guide bar 19 goes through each of
holes of the sliders 36,..., 36, and the fork unit 12 is con-
figured to be movable in the accumulation direction,
which is also the same as the first holder unit 8 and the
second holder unit 10.

[0033] The forks 37, 37 are each in the form of a crank
and their lower ends are fixed to an upper part of the
downstream-side support unit at a distance in a horizon-
tal direction, respectively. The forks 37, 37 are disposed
at positions at which they can move vertically between
the two belts 14, 14 and, when each of them rises, each
movement in the accumulation direction is not hindered
by a conveyance belt 45 and by an inner belt 46 both of
which will be described later. Moreover, either of the forks
37, 37 is disposed slightly on the inner side of the holders
17,17 in a plan view so as not to overlap the holders 17,
17 of the first holder unit 8. Each of the forks 37, 37 is
connected to a slider of a rodless cylinder fixed to the
support unit 35, and is simultaneously configured to be
movable vertically.

The fixture 38 includes a backup plate, a serrated toothed
plate having a tooth engageable with a tooth profile of
the driving belt 39, etc. These constituents sandwich the
driving belt 39 and are integrated with bolts to be fixed
to the support unit 35, which is the same as in the first
holder unit 8 and the second holder unit.

[0034] The fork driving unit 13 is fixed to the rack, while
its motor 40 is disposed beside the motor 32 of the second
holder driving unit 11. The motor 40, a driving pulley 41,
adriven pulley 42, and the driving belt 39 are substantially
the same as counterparts of the first holder driving unit
9 and those of the second holder driving unit 11. The
driving belt 39 is fixed and integrated with the fixture 38
movably and the fork unit 12 moves in the accumulation
direction by rotation of the motor.
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Referring to Fig. 4, the conveyance unit 4 includes adrum
43, a motor 44 for rotating the drum 43, the conveyance
belt 45, the inner belt 46, an outer belt 47, a tension ad-
justing actuator 48, etc.

[0035] Thedrum 43 has a horizontal rotation shaft per-
pendicular to a conveyance direction and makes coun-
terclockwise rotation in Fig. 4 by the motor 44 linked
therewith by a driving belt 49.

The conveyance belt 45 links the drum 43 and a roller
50 on an upstream side of the drum 43, and circulates
an outside of the drum 43 so that rotation of the drum 43
makes a conveyance plane 51 move from an upstream
side to a downstream side. The conveyance belt 45 con-
veys printed sheets W in a state where an end part of
the printed sheets W located on an upstream side over-
laps on an end part of the printed sheets W located on a
downstream side on the conveyance plane 51. The con-
veyance belt 45 is made up of a plurality of thin belts
each having a spacing to the others. Since the convey-
ance belt 45 is driven by a rotation of the drum 43, a
conveyance speed is the same as a circumferential
speed of the drum 43.

[0036] The inner belt 46 is in contact with one fourth
of an outer circumference of the drum 43 so that an angle
of contact with a topmost part of the drum 43 as a starting
point may become approximately 90°. Moreover, the in-
ner belt 46 is wound around an outer circumference of
the drum 43 in each space between two of the plurality
of conveyance belts 45. While keeping a constant spac-
ing without overlapping with the conveyance belt 45, the
inner belt 46 is disposed being supported by the plurality
of rollers to be able to circulate the outside of the drum
43 so as to surround the drum 43.

The outer belt 47 is wound around the drum 43 to overlap
a portion where the inner belt 46 contacts the drum 43,
and is disposed being supported by the tension adjusting
actuator 48 and the plurality of rollers to be able to circu-
late the upper outside of the drum 43 so as to surround
the drum 43. The outer belt 47 leaves the inner belt 46
immediately after leaving the drum 43 in a lower part of
the drum 43. The outer belt 47 performs a function of
sandwiching printed sheets W conveyed by the convey-
ance belt 45 with the inner belt 46 at a portion where the
outer belt 47 is wound around the drum 43, changing its
conveyance direction of the printed sheets W, and send-
ing it out to the accumulation unit 5 provided in a lower
part.

The tension adjusting actuator 48 increases/decreases
a tension of the outer belt 47 with a tension roller 53
through an expansion/contraction operation of a pneu-
matic cylinder 52, and adjusts a clamping force when the
outer belt 47 and the inner belt 46 convey the printed
sheets W.

The torque control unit 6 includes a computer, a servo
controller (amplifier), etc.

[0037] Next, operations of the sheet material accumu-
lating apparatus 1 will be explained.

Figs. 5 through 9 are views showing operations of the
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accumulation unit 5.

In an initial stage of the accumulation work of the printed
sheets W, as shown in Fig. 5, the support arms 16, 16
of the first holder unit 8 are elevated so that the holders
17, 17 may be able to support an end of the bundle P of
the printed sheets W, and a support arm of the second
holder unit 10 and a fork of the fork unit 12 are retreated
into under the table 7. The first holder unit 8 moves to
the downstream side according to the amount (thickness)
of the bundle P of the printed sheets W that increases
by being accumulated.

[0038] A movement of the first holder unit 8 to the
downstream side is performed while a force pressing
(pushing) the accumulated bundle P of the printed sheets
W by the holders 17, 17 is kept constant or maintained
in a predetermined range so that an accumulation of the
printed sheets W to be continuously conveyed from the
conveyance unit 4 may be performed smoothly and the
accumulated bundle P of the printed sheets W may not
collapse. The force that the holders 17, 17 push the bun-
dle P of the printed sheets W is also a force F (hereinafter
referred to a "backpressure F") that the bundle P of the
printed sheets W pushes the holders 17, 17 back.

In order to maintain the backpressure to be a magnitude
within a predetermined range, the torque control unit 6
makes the first holder unit 8 move, while controlling a
driving torque of a motor 23 (a driving torque is a product
of aforce F’ (F' is nearly equal to F) applied to the fixture
2 and a pitch circle radius R of the driving pulley 24) so
that it may become a predetermined value (Fig. 3).
[0039] Specifically, the control of a movement of the
first holder unit 8 by the torque control unit 6 is performed
in such a way that a set load current value (load torque)
of the motor 23 inputted into the servo controller before-
hand may become constant, or that it may be maintained
in the predetermined range (torque control). That is, the
torque control unit 6 detects a load current (armature
current) of the motor 23 with the servo controller, feeds
back the detected load current, and determines a current
value to be applied to the motor 23.

[0040] For example, a torque control is performed as
follows.

In a case where the printed sheets are conveyed when
several sheets overlap completely in part following the
printed sheets W that overlap with a normal shift and are
conveyed continuously to the accumulation unit 5 from
the conveyance unit 4, or in the similar case, since a
growth of the bundle P of the printed sheets W is quick,
the backpressure F applied to the holders 17, 17 rises.
The fixture 2 is integrated with the driving belt 3 fixedly,
and the backpressure F at that time is transmitted to the
motor 23 through the fixture 2 and the driving pulley 24.
Since a load increases in the motor 23, a load current
flowing through the motor 23 increases. The torque con-
trol unit 6 detects an increase in the load current, makes
a servo controller decrease an applied current so that
the driving torque of the motor 23 is decreased to attain
a predetermined value, and thereby promotes a move-
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ment of the first holder unit 8 to a downstream side.
Moreover, in a case where a mutually overlapping part
of the conveyed printed sheets W and the printed sheets
W becomes smaller than usually or in similar cases, the
growth of the bundle P of the printed sheets W becomes
slower, and accordingly a backpressure F applied to the
holders 17, 17 decreases. Then, the load torque of the
motor 23 will decrease and a load current will decrease.
The torque control unit 6 detects that the load current is
decreased, controls the applied current so that the load
current may increase, and delays a movement of the first
holder unit 8 to the downstream side so that the force of
the holders 17, 17 pushing the bundle P of the printed
sheets W may become an appropriate magnitude.
[0041] In the sheet material accumulating apparatus
1, by controlling the backpressure F from the bundle P
of the printed sheets W applied to the holders 17, 17, i.e.,
by controlling the load torque of the motor 23 at a constant
value, an accumulation environment, for example, resist-
ance when the printed sheets are newly inserted in the
accumulated printed sheets W etc. can always be made
constant. As a result, even when an overlap condition of
the printed sheets W conveyed from the conveyance unit
4 varies, an accumulation of the printed sheets W can
be stably performed, and it is possible to obtain a well-
ordered bundle P of the printed sheets W.

Moreover, when the load torque falls quickly, it is also
possible to move the first holder unit 8 to the upstream
side in order to recover a predetermined load torque.
Now, when the accumulated bundle P of the printed
sheets W reaches a predetermined quantity, a fluid pres-
sure cylinder will expand in the fork unit 12, and the forks
37, 37 will rise, as shown in Fig. 6, and support the ac-
cumulated bundle P of the printed sheets W at the up-
stream side. Subsequently, the fork unit 12 moves to the
downstream side to a position at which the holder 28 of
the second holder unit 10 retreats. At this time, the first
holder unit 8 moves to the downstream side together with
the fork unit 12.

[0042] As shown in Fig. 7, the second holder unit 10
expands a fluid pressure cylinder to make the holder 28
move to the upstream side of the bundle P of the printed
sheets W, and supports the bundle P of the printed sheets
W. The bundle P of the printed sheets W already accu-
mulated is supported by the first holder unit 8 and by the
second holder unit 10 at both ends thereof, respectively,
and moves to the downstream side of the table 7. The
moved bundle P of the printed sheets W is bound with
binding band etc. at a movement destination. In the
meantime, the newly conveyed printed sheets W are ac-
cumulated between upstream-side planes of the forks
37, 37 and the inner belt 46, as shown in Fig. 8.
Whether the accumulated bundle P of the printed sheets
W reaches a predetermined quantity is determined by
checking whether the first holder unit 8 reaches a prede-
termined position, and a detection of the first holder unit
8 reaching the predetermined position is performed by a
limit switch attached to the guide bar 19, for example.
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[0043] When binding of the accumulated bundle P of
the printed sheets W is completed, a fluid pressure cyl-
inder of the first holder unit 8 and a fluid pressure cylinder
of the second holder unit 10 perform contraction opera-
tions, respectively, and make the holders 17, 17 and the
holders 28, 28 move into under the table 7. The second
holder unit 10 moves to the location in which it was lo-
cated in an initial stage of the accumulation work, and
the first holder unit 8 moves to a position at which up-
stream-side planes of the holders 17, 17 are abreast with
upstream-side planes of the forks 37, 37 (a plane that
supports a newly accumulated bundle P of the printed
sheets W). The moved first holder unit 8, as shown in
Fig. 9, elevates the upstream-side planes of the holders
17, 17 to the downstream side of the bundle P of the
printed sheets W by expanding the fluid pressure cylin-
der, and supports the bundle P of the printed sheets W.
Subsequently, in the fork unit 12, the fluid pressure cyl-
inder performs a contraction operation, which makes a
fork move into under the table 7, and the fork unit 12
moves to a retreating position on an upstream side of the
inner belt 46, as shown in Fig. 5.

A series of operations of the sheet material accumulating
apparatus 1 explained above forms one bundle P in which
the printed sheets W are accumulated.

[0044] Since the support arms 16, 16 of the first holder
unit 8 are each in a shape of extruding its upper end to
the upstream side and the forks 37, 37 are each in the
shape of extruding its upper end to the downstream side,
as shown in Fig. 9, changeover of the support of the bun-
dle P of the printed sheets W from the fork unit 12 to the
first holder unit 8 can be performed smoothly without
causing the support arms 16, 16 and the forks 37, 37 to
interfere with each other.

In addition, when the first holder unit 8 and the second
holder unit 10 move to the downstream side, while sup-
porting the accumulated bundle P of the printed sheets
W by sandwiching it (Fig. 8), the sheet material accumu-
lating apparatus 1 can perform a torque control so that
forces with which the holders 17, 17 push the bundle P
of the printed sheets W may be a previously set value or
be within a previously set range, respectively. Moreover,
when the fork unit 12 supports the printed sheets W on
its upstream-side plane and makes it accumulate (Fig.
8), the torque control may be performed in such a way
that a force with which the fork pushes the accumulated
bundle P of the printed sheets W may become a previ-
ously set value or be within a previously set range.
[0045] In the above-mentioned embodiment, a back-
pressure by the accumulated bundle P of the printed
sheets W can be controlled by other methods. For ex-
ample, a strain gauge installed between the holder and
the support arm may detect a backpressure applied to
the holder, and driving of a motor of the first holder driving
unit may be controlled so that the backpressure may be
within a predetermined range.

The first holder driving unit 9, the second holder driving
unit 11, and the fork driving unit 13 may be driven by a
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rotary screw and a drive nut, or by a rack and pinion, not
by the belt driving described above.

Detection of the backpressure, movement of the first
holder unit, etc. may be performed by methods other than
the above-mentioned method.

In addition, the sheet material accumulating apparatus 1
as well as construction, shape, dimensions, number, ma-
terial, etc. of each component or the whole of the sheet
material accumulating apparatus 1 may be altered and
changed appropriately in adherence with the spirit of the
present invention.

INDUSTRIAL APPLICABILITY

[0046] The present invention can be used for a sheet
material accumulating method and apparatus for con-
veying a sheet material, such as the printed sheets W,
in a state where overlapping is shifted to the downstream
side of the conveyance direction and accumulating it.

Claims

1. A sheet material accumulating method for accumu-
lating a sheet material continuously conveyed from
the above while a part of the sheet material is over-
lapped, with the sheet material standing on a lower
horizontal table, comprising the steps of:

detecting a backpressure from a bundle applied
to a holder for preventing a head side collapse
of the bundle of the sheet materials accumulated
on the table; and

controlling a movement of the holder in an ac-
cumulation direction so that the backpressure
may maintain a predetermined magnitude.

2. The sheet material accumulating method according
to claim 1, wherein
detection of the backpressure from the bundle is per-
formed by detecting a load current to an electric mo-
tor for moving the holder, and
the control of the movement of the holder is per-
formed by controlling an applied current to the elec-
tric motor.

3. A sheet material accumulating method for accumu-
lating a sheet material continuously conveyed from
the above while a part of the sheet material is over-
lapped, with the sheet material standing on a lower
horizontal table, wherein
in a process of retreating a bundle of sheet materials
in order to accumulate afresh the sheet material after
the bundle of sheet materials has grown to a prede-
termined size,
ahead side of the bundle to be retreated is supported
by the afirst holder and a back end side of the bundle
is supported by a second holder,
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a backpressure from the bundle applied to the first
holder and a backpressure applied from the bundle
to the second holder are detected, and

movements of the first holder and the second holder
in an accumulation direction are controlled so that
the respective backpressures may maintain respec-
tive predetermined magnitudes.

The sheet material accumulating method according
to claim 3, wherein

detection of the respective backpressures is per-
formed by detecting the load currents to the respec-
tive electric motors for retreating the first holder and
the second holder, and

control of movements to retreat the first holder and
the second holder is performed by controlling applied
currents to the respective electric motors.

A sheet material accumulating apparatus for accu-
mulating a sheet material continuously conveyed
from the above while a part of the sheet material is
overlapped, with the sheet material standing on a
lower horizontal table, comprising:

a holder for preventing a head side collapse of
a bundle of sheet materials accumulated on the
table;

backpressure detecting means adapted to de-
tect a backpressure from the bundle applied to
the holder;

holder moving means adapted to make the hold-
er move in an accumulation direction of the
sheet material; and

control means adapted to control an operation
of the holder moving means; wherein

the control means is configured to control a
movement of the holder caused by the holder
moving means based on a backpressure detect-
ed by the backpressure detecting means.

The sheet material accumulating apparatus accord-
ing to claim 5, wherein

the holder moving means has an electric motor,
the backpressure detecting means has a load cur-
rent detecting device of the electric motor, and

the control means is configured to control a move-
ment of the holder caused by the electric motor
based on aload current detected by the load current
detecting device.

The sheet material accumulating apparatus accord-
ing to claim 6, wherein

the electric motor is a servomotor, and

the control means is configured to control an applied
current to the servomotor based on the load current
detected by the load current detecting device.

A sheet material accumulating apparatus for accu-
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mulating a sheet material continuously conveyed
from the above while a part of the sheet material is
overlapped, with the sheet material standing on a
lower horizontal table, comprising:

a first holder for preventing a head side collapse
of a bundle of sheet materials accumulated on
the table;

a second holder for supporting a back end side
of the bundle;

backpressure detecting means adapted to de-
tect one or both of a backpressure from the bun-
dle applied to the firstholder and a backpressure
applied therefrom to the second holder;

first holder moving means adapted to make the
first holder move in an accumulation direction of
the sheet material;

second holder moving means adapted to make
the second holder move in the accumulation di-
rection of the sheet material; and

control means adapted to control one or both of
operations of the first holder moving means and
the second holder moving means; wherein

the control means is configured to control one
or both of movements of the first holder and the
second holder by the first holder moving means
and the second holder moving means based on
a backpressure detected by the backpressure
detecting means.

The sheet material accumulating apparatus accord-
ing to claim 8, wherein

the first holder moving means and the second holder
moving means each have an electric motor,

the backpressure detecting means has a load cur-
rent detecting device of the each electric motor, and
the control means is configured to control move-
ments of the first holder and the second holder
caused by the electric motor based on the respective
load currents detected by the load current detecting
devices.
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