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(57) In a device generating intervals ("sheet material end portion of the sheet material (W) to protrude onto a

hold-back spaces") halfway along transportation of sheet
materials, it is ensured that the sheet material hold-back
spaces can be formed. A sheet material hold-back device
includes: a sheet transport unit (15) transporting a sheet
material (W) in an inverse-scale state in which a down-
stream side in a transport direction is downward and an
upstream side in the transport direction is upward in an
overlap relation; a sheet material hold-back start unit (16)
causing a stopper (22) stopping a downstream-side tip

FIG. 1

transport surface of said sheet transport unit (15) or to
sink down the transport surface; and a subsequent sheet
aligning unit (17) provided at an upstream position of the
sheet material hold-back start unit 16, and raising a sheet
support base (35) supporting the sheet material (W) to
be equal to or higher than the transport surface of the
sheet transport unit (15) or lowering the sheet support
base (35) to be equal to or lower than the transport sur-
face of the sheet transport unit (15).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a sheet mate-
rial hold-back device and a sheet material stacking sys-
tem constructed by adopting this sheet material hold-
back device.

BACKGROUND ART

[0002] There is well known a sheet material stacking
device that mechanically performs processings for ar-
ranging printed sheets (such as leaflets, which may be
one sheet or a "fold section" formed by folding back a
sheet two or more folds) printed by a rotary press in a
superimposed fashion with directions of the sheets made
uniform and for stacking the printed sheets into a pillar
shape as well as, depending on situations, a processing
for binding a pillar-shaped stacked bunch by a binding
tie (a bunch of this type will be referred to as "stacked
bunch" hereinafter, and a target such as printed sheets
or a fold section that can be formed into a stacked bunch
will be referred to as "sheet material", hereinafter).
Among sheet material stacking devices of this type, a so-
called vertical sheet material stacking device includes an
attitude converter unit introducing each sheet material in
a flat attitude downstream from one end side thereof and
converting the flat attitude into an upright attitude, and a
table surface waiting for sheets at a lower position of this
attitude converter unit and sequentially stacking sheet
materials (W) sequentially in order of arrival in a tandem
state while supporting the sheet materials (W) in a stand-
ing attitude.

[0003] Meanwhile, in many cases, sheet materials fed
from the rotary press or the like are in a scale state in
which a downstream-side sheet material in a transport
direction is located upward and an upstream-side sheet
material therein is located downward in an overlap rela-
tion. On the other hand, the sheet material arriving onto
the table surface needs to be located on a rearmost end
surface with respect to a stacked bunch of sheet mate-
rials in the process of being stacked on the table surface.
To this end, before the sheet materials arrive at the atti-
tude converter unit, it is required to turn the sheet mate-
rials upside down into the so-called scale state in which
the downstream-side sheet material in the transport di-
rection and the upstream-side sheet material therein are
located upward and downward in the overlap relation,
respectively.

Inthe conventional sheet material stacking device, there-
fore, a carry-in route of sheet materials from the rotary
press or the like is temporarily introduced to a lower side
of this sheet material stacking device and passed through
downward of the device, caused to take a vertical U-turn
so that the sheet materials turn a backward somersault
thereafter, and reaches the attitude converter unit (see,
for example, patent literature 1 or the like).
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[0004] Furthermore, whenever the number of sheet
materials stacked on the table surface reaches the
number corresponding to a stacked bunch, it is neces-
sary to perform an operation for feeding the sheet mate-
rials to a position where this stacked bunch is bound by
abindingtie. To secure this operationtime, itis necessary
to break a flow of sheet materials that are being trans-
ported at certain intervals (which means to provide a
space between two sheet materials, this interval will be
referred to as " sheet material hold-back", and the space
formed between the sheet materials that are being trans-
ported will be referred to as "sheet material hold-back
space", hereinafter).

There is conventionally known a sheet material hold-back
device pressing an upper surface of sheet materials while
extending a transport belt transporting sheet materials in
a scale state (that is, a transporting device disposed at
an upstream position of a position at which the sheet
materials take a vertical U-turn) downstream-side ac-
cording to a sheet material hold-back timing (see, for ex-
ample, patent literature 2 or the like).

[0005] Moreover, there is known a sheet material hold-
back device temporarily interrupting transport driving so
as to temporarily float sheet materials from a transport
belt, and rotating (or backward moving) a free roller up-
stream-side on an upper surface-side of the sheet ma-
terials (see, for example, patent literature 3 or the like).

CITATION LIST
PATENT LITERATURE
[0006]

Patent literature 1: Japanese Unexamined Patent
Publication No0.2000-118511

Patent literature 2: Japanese Unexamined Patent
Publication No. 60-83895

Patent literature 3: Japanese Utility Model Publica-
tion(KOKOKU) No. 8-5179

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0007] Conventionally, the sheet material hold-back
device is disposed at a position at which the sheet ma-
terials are still in the scale state (that is, a position up-
stream of the position at which the sheet materials are
caused to take a vertical U-turn) . The reasons are as
follows. By disposing the sheet material hold-back device
at such a position, it is possible to attain advantages in-
cluding facilitating a sheet material hold-back operation,
ensuring the operation, and simplifying a device config-
uration.

Nevertheless, this disadvantageously causes the follow-
ing problems. The sheet material hold-back spaces are
transported at a long transport distance since the spaces
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are formed until the sheet materials actually arrive onto
the table surface for stacking. In particular, this transport
route includes the route where the sheet materials take
a vertical U-turn.

As aresult, the following problems occur. The sheet ma-
terial hold-back spaces are irregular in longer and shorter
sides and positional deviation in transport direction with
respect to sheet materials located in front or and in rear
of each sheet material hold-back space, turns (such as
curls or folding rucks) or the like occurs. These problems
result in occurrence of paper jam of sheet materials on
the table surface or the like.

[0008] The present invention has been achieved in
view of the above-stated situations. It is an object of the
present invention to provide a sheet material hold-back
device and a sheet material stacking system capable of
ensuring forming sheet material hold-back spaces in a
device that holds back spaces halfway along transport
of sheet materials.

SOLUTION TO PROBLEM

[0009] To attain the object, the presentinvention takes
the following measures.

That is, a sheet material hold-back device according to
the present invention includes: a sheet transport unit
transporting a sheet material in an inverse-scale state in
which a downstream side in a transport direction is down-
ward and an upstream side in the transport direction is
upward in an overlap relation; a sheet material hold-back
start unit causing a stopper stopping a downstream-side
tip end portion of the sheet material to protrude onto a
transport surface of the sheet transport unit or to sink
down the transport surface; and a subsequent sheet
aligning unit provided at an upstream position of the sheet
material hold-back start unit, and raising a sheet support
base supporting the sheet material to be equal to or high-
er than the transport surface of the sheet transport unit
or lowering the sheet support base to be equal to or lower
than the transport surface of the sheet transport unit.
[0010] Inthis way, the sheet material hold-back device
according to the present invention forms sheet material
hold-back spaces with respect to a sheet material in an
inverse-scale state (a sheet material for which a down-
stream side in a transport direction is downward and for
which an upstream side in the transport direction is up-
ward in an overlap relation). That is, the sheet material
hold-back device according to the present invention is
disposed at a position just before a sheet material stack-
ing device starts stacking sheet materials on a table sur-
face (which position corresponds to a position halfway
along a vertical U-turn in the case where the sheet ma-
terials are made to take the vertical U-turn according to
a conventional technique).

Due to this, the sheet material hold-back spaces can ar-
rive onto the table surface for stacking right after forma-
tion of the sheet material hold-back spaces, making it
possible to ensure a short transport distance. Therefore,
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it is possible to solve the problems such as occurrence
of irregularity of the sheet material hold-back spaces in
longer and shorter side directions and that of positional
deviation in the transport direction and turns (such as
curls or folding rucks) to the sheet materials located in
front of and in rear of each sheet material hold-back
space.

[0011] Preferably, in the sheet material hold-back start
unit, the stopper is provided with a hook portion protrud-
ing to cover up upward of the sheet material in a state of
stopping the downstream-side tip end portion of the sheet
material, and is provided with a clamp member to be ver-
tically movable, the clamp member raising the sheet ma-
terial from below toward this hook portion and turning the
sheet material into a clamp state.

That s, if the clamp member is raised by the clamp mem-
ber, the sheet material stopped by protruding the stopper
can float in a state in which the stopped sheet material
does not receive transport driving from the sheet trans-
port unit. Furthermore, since the sheet material raised
by the clamp member is clamped between the hook por-
tion of the stopper and the clamp member, it is possible
to ensure stopping a transport state of the sheet material.
As a result, it is possible to ensure forming the sheet
material hold-back spaces.

[0012] The clamp member may be made to be verti-
cally movable together with the sheet support base of
the subsequent sheet aligning unit by being connected
to the sheet support base.

Itis preferable to do so because itis possible to dispense
with a mechanism for vertically moving the clamp mem-
ber. It is, therefore, possible to realize such advantages
as simplifying a structure and making it unnecessary to
exert control.

Preferably, the sheet material hold-back start unit is pro-
vided with an ejection-prompting unit applying a ground
pressure to a preceding sheet material in the overlap
relation downstream-side of the sheet material stopped
by the stopper by pressing from top down or attraction
from below, the ground pressure being for grounding the
preceding sheet material on the sheet transport unit.
[0013] Accordingly, this preceding sheet material more
strongly receives transport driving from the sheet trans-
port unit than frictional resistance between the preceding
sheet material and the sheet material stopped by the
stopper and it is possible to ensure that the preceding
sheet material is fed out. As a result, it is possible to
ensure forming the sheet material hold-back spaces.
The subsequent sheet aligning unit may be configured
to cause the sheet support base to move upward so as
to reach a plurality of sheet materials while sequentially
delaying timings of supporting the sheet materials from
the downstream side to the upstream side in the transport
direction.

[0014] By doing so, the sheet materials supported by
the sheet support bases float from the sheet transport
unit at staggered timings, respectively. While narrowing
sheet pitches by these staggered timings, the sheet ma-
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terials are turned into an aligned state in order on the
support bases.

Subsequently, therefore, the sheet materials restarting
to be transported by causing the sheet material hold-back
start unit to move down the stopper are fed onto the table
surface for stacking while being aligned in order and
stacking operation is performed without disturbance.
The subsequent sheet aligning unit may be configured
to include a plurality of sheet support bases arranged
along the transport direction, and the sheet support bas-
es are movable upward while sequentially delaying these
sheet support bases from the downstream side to the
upstream side.

[0015] To adopt such a structure is structurally simple
and contributes to making control or the like easier to
exert.

Preferably, a sheet stabilizer unit is provided upward of
the subsequent sheet aligning unit, the sheet stabilizer
unit presses down a sheet pressing member toward an
upper surface of the sheet material raised by the sheet
support base or raising and separating the sheet pressing
member.

By doing so, it is possible to prevent positional deviation
from occurring to the sheet materials supported on the
sheet support base of the subsequent sheet aligning unit,
thereby further facilitating aligning the sheet materials in
order.

[0016] Preferably, the sheet stabilizer unit causes the
sheet pressing member to perform a pressing operation
so as to reach a plurality of sheet materials while sequen-
tially delaying timings of pressing down the sheet mate-
rials from the downstream side to the upstream side in
the transport direction.

By doing so, the sheet materials pressed down by the
sheet pressing member are pressed down on the sheet
support base of the subsequent sheet aligning unit at
staggered timings, and this timing deviation enables the
pressing timings to match to the timings of supporting
the sheet materials on the sheet support base. That is,
it is possible to prevent the sheet pressing member from
pressing down a sheet material that is not supported yet
on the sheet support base to cause positional deviation.
[0017] In the sheet stabilizer unit, the sheet pressing
member can be formed into a form long along the trans-
port direction.

In this case, it is preferable that a downstream side of
this sheet pressing member in the transport direction is
held by a downstream-side elevator tool via a down-
stream-side junction unit, an upstream side of this sheet
pressing member in the transport direction is held by an
upstream-side elevator tool via an upstream-side junc-
tion unit, and the timings at which the sheet pressing
member presses down the sheet materials are delayed
from the downstream side to the upstream side by caus-
ing the downstream-side elevator tool to move downward
earlier and the upstream-side elevator tool to move
downward later than the downstream-side elevator tool.
[0018] By doing so, it is possible to simply carry out
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the sheet material hold-back device as a structure for
causing deviations in timings of pressing down sheet ma-
terials onto the sheet support base.

Meanwhile, a sheet material stacking system according
to the present invention includes: a top-bottom inverter
unit turning a sheet material that is being transported in
a scale state in which a downstream side in a transport
direction is upward and an upstream side is downward
in an overlap relation upside down, thereby turning the
sheet material into an inverse-scale state in which the
downstream side in the transport direction is downward
and the upstream side in the transport direction is upward
in the overlap relation; a sheet material hold-back unit
generating sheet material hold-back spaces along the
transport direction with respect to the sheet material
turned into the inverse-scale state by this top-bottom in-
verter unit at predetermined intervals; an attitude con-
verter unit introducing the sheet material passed through
this sheet material hold-back unit to a downward flow
from one end side of the sheet material, and converting
an attitude of the sheet material into an upright attitude;
and a table surface waiting for the sheet material at a
lower position of this attitude converter unit, and stacking
sheet materials (W) sequentially in order of arrival in a
tandem state while supporting the sheet materials (W) in
a standing attitude, wherein the sheet material hold-back
device according to the present invention is disposed as
the sheet material hold-back unit.

ADVANTAGEOUS EFFECTS OF INVENTION

[0019] In the sheet material hold-back device and the
sheet material stacking system according to the present
invention, in the device generating intervals ("sheet ma-
terial hold-back spaces") halfway along transportation of
sheet materials, itis ensured that the sheet material hold-
back spaces can be formed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

[Fig. 1] Fig. 1 is a side view showing a sheet material
hold-back device according an embodiment of the
present invention.

[Fig. 2] Fig. 2 is a side view showing an operation
state from Fig. 1.

[Fig. 3] Fig. 3 is a side view showing an operation
state from Fig. 2.

[Fig. 4] Fig. 4 is a perspective view taken along a line
A-A of Fig. 9.

[Fig. 5] Fig. 5is a perspective view taken along a line
B-B of Fig. 1.

[Fig. 6] Fig. 6 is an enlarged view of part C shown in
Fig. 2.

[Fig. 7] Fig. 7 is an enlarged view of part D shown in
Fig. 2.

[Fig. 8] Fig. 8 is a time chart showing an operation
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state of the sheet material hold-back device.

[Fig. 9] Fig. 9 is a side view showing a sheet material
stacking system.

[Fig. 10] Fig. 10 is a perspective view for describing
to help understand a transport state of sheet mate-
rials in the sheet material stacking system.

DESCRIPTION OF EMBODIMENTS

[0021] Embodiments of the present invention will be
described hereinafter based on the drawings.

Figs. 1 to 8 show a sheet material hold-back device 1
according to one embodiment of the present invention,
and Figs. 9 and 10 show a sheet material stacking system
2 constructed while adopting this sheet material hold-
back device 1.

[Outline of Sheet Material Stacking System]

[0022] As shownin Figs. 9 and 10, this sheet material
stacking system 2 includes a top-bottom inverter unit 6a,
a sheet material hold-back unit 7, an attitude converter
unit 8, and a table surface 9. Among these constituent
elements, the sheet material hold-back unit 7 installs
therein the sheet material hold-back device 1 according
to the present invention.

[0023] The top-bottom inverter unit 6a is a unit turns a
transport state of sheet materials W into an inverse-scale
state. The inverse-scale state means a transport state in
which a downstream-side sheet material in a transport
direction is downward in an overlap relation and an up-
stream-side sheet material therein is upward in the over-
lap relation (see Fig. 10).

On the upstream side (primary side) of this top-bottom
inverter unit 6a, sheet materials W are transported in a
scale state in which the downstream-side sheet material
in the transport direction is upward and the upstream-
side sheet material therein is downward in the overlap
relation. The top-bottom inverter unit 6a converts this
scale state into the inverse-scale state in which top and
bottom of the sheet materials W are inverted (the sheet
materials W are turned upside down).

[0024] The sheet material hold-back unit 7 generates
sheet material hold-back spaces along the transport di-
rection for the sheet materials W set in the inverse-scale
state at predetermined intervals. The attitude converter
unit 8 introduces the sheet materials W in a flat attitude
from one end side of the sheet materials W to a down-
stream-side flow, converts the attitude of the sheet ma-
terials W into an upright state, and supplies the sheet
materials W onto the generally horizontal table surface 9.
Therefore, on this table surface 9, the sheet materials W
set in the upright attitude are sequentially stacked in a
state in which the sheet materials W are superimposed
in a vertically aligned fashion (in a pillar-shape fallen
sideways) . As stated above, the sheet materials W are
turned into the inverse-scale state by being via the top-
bottom inverter unit 6a. Therefore, the sheet materials

10

15

20

25

30

35

40

45

50

55

W supplied onto the table surface 9 are located on a
rearmost end surface of a bunch P of stacked sheets
("stacked bunch P") that are being stacked on the table
surface 9.

[0025] Fig. 9 shows that a binding processing unit 10
that binds a binding tie around the stacked bunch P is
provided downstream-side (on a secondary side) of the
table surface 9. The attitude converter unit 8 and the table
surface 9 as well as the binding processing unit 10 de-
pending on situations can be collectively referred to as
"sheet material stacking device".

Itis to be noted that a primary conveyor 5 that horizontally
feeds sheet materials W such as printed sheets (such as
leaflets, which may be one sheet or a "fold section" com-
pleted by folding back a sheet) fed from a rotary press
or the like is arranged upstream of this sheet material
stacking system 2, and a secondary conveyor 6 arranged
to be subsequent to this primary conveyor 5 loads the
sheet materials W into the system.

[0026] A transport surface of the primary conveyor 5
is set to almost equal to a waist position of an operator
since the operator carries out an operation for removing
wastes (defectives) to which a printing defect, a break,
a ruck or the like occurs from among the sheet materials
W that are being transported or extracting samples on
the primary conveyor 5. The sheet materials W on this
primary conveyor 5 are in the scale state.

The secondary conveyor 6 is provided mainly for tempo-
rarily raising the sheet materials W up to a higher position
as a preliminary preparation for feeding the sheet mate-
rials W to the attitude converter unit 8. At the same time,
the secondary conveyor 6 functions to apply torsion to
the sheet materials W that are being transported to turn
the sheet materials W upside down. A portion that turns
the sheet materials W upside down is the top-bottom in-
verter unit 6a.

[0027] The top-bottom inverter unit 6a exemplarily
shown in Fig. 10 is designed to apply torsion to the sheet
materials W while curving the transport direction leftward.
Alternatively, the top-bottom inverter unit 6a can be de-
signed to apply torsion to the sheet materials W while
linearly transporting the sheet materials W (to arrange
the primary conveyor 5, the secondary conveyor 6, and
the table surface 9 in a line).

[Sheet Material Hold-back device]

[0028] AsshowninFigs. 1to7,the sheet material hold-
back device 1 includes a sheet transport unit 15, a sheet
material hold-back start unit 16 provided in the sheet
transport unit 15, a subsequent sheet aligning unit 17
provided at an upstream position of this sheet material
hold-back start unit 16, and a sheet stabilizer unit 18 pro-
vided upward of this subsequent sheet aligning unit 17.
[0029] As stated above, the sheet material hold-back
device 1 according to the present embodiment is adopted
as the sheet material hold-back unit 7 arranged on a high-
er-position route 6b directed from the top-bottom inverter
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unit 6a to the attitude converter unit 8 in the sheet material
stacking system 2. This is because the sheet materials
W on this higher-position route 6b are in the inverse-scale
state. Therefore, this higher-position route 6b will be de-
scribed hereinafter while being referred to as "sheet
transport unit 15".

As shown in Fig. 4, the sheet transport unit 15 includes
a plurality of (two in an example of Fig. 5) endless belts
19 put up in parallel with an interval formed at a center
therebetween. Route width guides 20 restricting the
transport direction of the sheet materials W are provided
outward of a width direction of these endless belts 19.
The route width guides 20 are configured to wiggle to
expand or contract in the width direction synchronously
in response to driving of a width-narrowing driving unit
21, thereby ensuring transporting the sheet materials W
straight.

[0030] AsshowninFigs.1to3,the sheet material hold-
back start unit 16 includes a stopper 22 stopping down-
stream-side tip ends of the sheet materials W and a stop-
per driving unit 23 vertically moving this stopper 22. The
sheet material hold-back start unit 16 also includes a
clamp member 24 provided to operate according to
movement of the stopper 22, and an ejection-prompting
unit 25 provided at a location just downstream-side of
the stopper 22 and the clamp member 24.

The stopper 22 is provided between the two endless belts
19 of the sheet transport unit 15 and below transport sur-
faces (surfaces supporting the sheet materials W) of the
endless belts 19, and provided swingably with a swing
spindle 27 provided to be orthogonal to a direction that
is a horizontal direction and that is the transport direction
of the sheet transport unit 15 used as a fulcrum.

[0031] The stopper 22 swings with the swing spindle
27 used as a fulcrum, whereby a tip end portion of the
stopper 22 protrudes upward of the transport surface of
the sheet transport unit 15 to make it possible to stop the
downstream-side tip end portion of the sheet materials
W or sinks down the transport surface thereof not to
cause an obstruction to transportation of the sheet ma-
terials W.

This stopper 22 is provided with a hook portion 28 (see
Fig. 6) protruding to cover up the sheet materials W when
the downstream-side tip end portion of the sheet mate-
rials W are stopped. That is, this hook portion 28 is pro-
vided in a state of bending toward an upstream side of
the sheet transport unit 15 from the tip end portion of the
stopper 22 protruding upward of the transport surface of
the sheet transport unit 15.

[0032] The stopper driving unit 23 is, for example, an
air cylinder and drives the stopper 22 to swing about the
swing spindle 27, thereby protruding the tip end of the
stopper 22 (portion thereof on which the hook portion 28
is provided) onto the transport surface of the sheet trans-
port unit 15 or sinking the tip end of the stopper 22 down
the transport surface thereof. Alternatively, a motor driv-
ing mechanism (of a linear expansion type or a rotational
operation type) can be used as the stopper driving mech-
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anism 23 in place of the air cylinder.

The clamp member 24 is arranged to be located right
under the hook portion 28 of the stopper 22 when this
stopper 22 protrudes onto the transport surface of the
sheet transport unit 15. This clamp member 24 is coupled
to afirst sheet support base 35a of the subsequent sheet
aligning unit 17 to be described later and vertically moves
along (integrally) with vertical movement of this first sheet
support base 35a.

[0033] While vertical movement of the clamp member
24 includes an upward movement and a downward
movement, the clamp member 24 raises one sheet ma-
terial W on the sheet transport unit 15 from below when
the clamp member 24 makes an upward movement. Due
to this, the raised sheet material W is clamped between
the clamp member 24 and the hook portion 28 of the
stopper 22 and fixed immovably simultaneously with dis-
abling transport driving by the sheet transport unit 15.
The ejection-prompting unit 25 applies a ground pressure
for grounding a sheet material W on the sheet transport
unit 15 to a preceding sheet material W overlapping with
the sheet material W stopped by the stopper 22 down-
stream-side of the stopped sheet material W.

[0034] The present embodiment shows a rotatable
pressure roller 30 that is provided above the sheet trans-
port unit 15 and that can apply a pressing force onto a
sheet material W on the sheet transport unit 15 from top
down. The pressure roller 30 is supported by a swing
arm 32 vertically swingable with a pivot 31 used as a
fulcrum. The pressure roller 30 is driven onto the sheet
material W transported onto the sheet transport unit 15
(see Fig. 7) and applies a downward pressing force de-
riving from a self load to this sheet material W.
Alternatively, a suction unit including a suction port di-
recting upward can be provided below the sheet transport
unit 15, attracts the sheet material W on the sheet trans-
port unit 15, and apply a downward attraction force onto
the sheet material W (ground pressure for grounding the
sheet material W onto the sheet transport unit 15).
[0035] The subsequent sheet aligning unit 17 includes
sheet support bases 35 and support base driving units
36 vertically moving the respective sheet support bases
35.

In the present embodiment, a plurality of (six in an ex-
ample shown in the drawings) quadrangularly prismatic
sheet support bases 35 is aligned along the transport
direction of the sheet transport unit 15. That is, quadran-
gularly prismatic members are the respective sheet sup-
port bases 35. For sake of description, the sheet support
base 35a provided at a most downstream position in the
transport direction (a rightmost position in Figs. 1 to 3)
will be referred to as "first sheet support base 35a" fol-
lowed by "second sheet support base 35b", "third sheet
support base 35¢" ... to "sixth sheet support base 35" in
an upward direction.

[0036] As stated above, the clamp member 24 is fixed
to an upper end portion of the first sheet support base
35a.
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Furthermore, the first to sixth sheet support bases 35a
to 35f are arranged so that upper end portions of adjacent
sheet support bases are connected by connection links
38, respectively, and a belt covering member 39 is cov-
ered up onto upper portions of these connection links 38.
Itis to be noted that at least a connection hole 40 on one
end of each connection link 38 is formed into an elongat-
ed hole so that the first to sixth sheet support bases 35a
to 35f can vertically move independently of one another.
[0037] Fig. 1 shows a state in which all of the first to
sixth sheet supportbases 35ato 35fis located downward.
In these situations, connection positions at which the first
to sixth sheet support bases 35a to 35f are connected to
the respective connection links 38 are set so that all the
connection links 38 are identical in height and horizontal,
and so that upper end surfaces of the first to sixth sheet
support bases 35a to 35f are flush with upper surfaces
of all the connection links 38.

Needless to say, even when the first to sixth sheet sup-
port bases 35a to 35f start rising (see Figs. 2 and 3), the
upper end surfaces thereof are flush with the upper sur-
faces of the connection links 38 connecting the adjacent
sheet support bases as long as the adjacent sheet sup-
port bases rise together with one another.

[0038] The belt covering member 39 is formed out of,
for example, a plurality of chains coupled in a width di-
rection, and is highly vertically flexible in a longitudinal
direction but non-flexible in the width direction. A material
of the belt covering member 39 is not limited to chains
but a leather or rubber belt or the like can be used as the
material of the belt covering member 39. However, the
material needs to have an upper surface excellent in
smoothness, slidable performance, abrasiveness and
the like since this belt covering members 39 raises the
sheet materials W using the upper surface thereof.

One end portion (right side in Fig. 1 or the like in an ex-
ample of the drawings) of the belt covering member 39
is connected to the clamp member 24 provided on the
upper end portion of the first sheet support base 35a.
Further, the other end portion (left side in Fig. 1 or the
like in the example of the drawings) of the belt covering
member 39 is held by a fixed support pillar 43 at a height
slightly smaller than that of the transport surface of the
sheet transport unit 15 and is urged by a spring 44 to be
pulled obliquely downward.

[0039] Since the belt covering member 39 is urged to
be pulled by this spring 44, the belt covering member 39
can be feely moved and vertically moved along the trans-
port direction while following vertical movements of the
first to sixth sheet support bases 35a to 35f. The belt
covering member 39 is thereby designed to take meas-
ures notto apply unnecessary tension to the belt covering
member 39 following the vertical movements of the first
to sixth sheet support bases 35a to 35f and to be able to
subsequently constantly maintain states of contact be-
tween the upper end portions of respective connection
links 38 and those of the first to sixth sheet support bases
35a to 35f.
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The support base driving units 36 are, for example, air
cylinders or the like and disposed on a floor 45 fixed to
a device frame side. The support base driving units 36
are provided to correspond to the first to sixth sheet sup-
port bases 35a to 35f, respectively and can vertically
move directly and independently of one another.

[0040] By vertical movements of these support base
driving units 36, the upper ends of the first to sixth sheet
support bases 35a to 35f (which ends correspond to the
upper surface of this belt covering member 39 since the
belt covering member 39 is adopted in the present em-
bodiment; insum, the upper ends correspond to a surface
supporting the sheet materials W, which applies hereaf-
ter) are moved upward to be equal to or higher than the
transport surface of the sheet transport unit 15 or moved
downward to be equal to or lower than the transport sur-
face thereof. Alternatively, motor driving mechanisms (of
a linear expansion type or a rotational operation type)
can be adopted in place of the air cylinders as the re-
spective support base driving units 36.

The support base driving units 36 operate to raise the
first to sixth sheet support bases 35a to 35f sequentially
in a staggered fashion from downstream side to upstream
side of the transport direction. Timings of supporting the
sheet materials W are thereby delayed sequentially from
downstream side to upstream side of the transport direc-
tion.

[0041] Due to this, the sheet materials W supported
by the first to sixth sheet support bases 35a to 35f float
from the sheet transport unit 15 at staggered timings,
respectively. While narrowing sheet pitches by these
staggered timings, the sheet materials W are turned into
an aligned state in order on the first to sixth support bases
35a to 35f.

The sheet stabilizer unit 18 includes a sheet pressing
member 47 and downstream-side and upstream-side el-
evator tools 48 and 49 for vertically moving this sheet
pressing member 47.

In the present embodiment, it is shown that the sheet
pressing member 47 is formed as a long and thin plate
along the transport direction. Furthermore, a down-
stream end portion of the sheet pressing member 47 is
bent upward at a slight angle (about 2° to 3°) .

[0042] A downstream-side junction unit 50 is provided
to be closer to a downstream side and an upstream-side
junction 51 is provided to be closer to an upstream side
in the transport direction on an upper surface of the sheet
pressing member 47. These joint units 50 and 51 are
provided swingably with swing spindles 50a and 51a pro-
vided in a horizontal direction to be orthogonal to the
transport direction of the sheet transport unit 15 used as
fulcrums, respectively.

The downstream-side elevator tool 48 is, for example,
an air cylinder, and disposed on a lifter 55 fixed to the
device frame side, with a rod 48a performing an elevating
operation coupled to the downstream-side joint unit 50
of the sheet pressing member 47 via a lifting shaft 56.
[0043] While the upstream-side elevator tool 49 is sim-
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ilarly an air cylinder or the like, the upstream-side elevator
tool 49 configured so that an upper cylinder 57 and a
lower cylinder 58 are coupled in reverse directions with
respect to each other is used.

Arod 57a performing an elevating operation on the upper
cylinder 57 is coupled to a support bracket 60 provided
on the lifter 55, and a rod 58a performing an elevating
operation on the lower cylinder 58 is coupled to the up-
stream-side joint unit 51 of the sheet pressing member
47 via a lifting shaft 61. Furthermore, a slider 62 vertically
movable with the support bracket 60 used as a guide
while being engaged with this support bracket 60 is pro-
vided on the upper cylinder 57.

[0044] The upper cylinder 57 and the lower cylinder 58
vertically move in fewer elevating operation strokes than
those of the downstream-side elevator tool 48. Further-
more, the elevating operation strokes of the upper cylin-
der 57 and the lower cylinder 58 are set so that a sum of
the elevating operation strokes of the upper and lower
cylinders 57 and 58 is almost equal to those of the down-
stream-side elevator tool 48. Moreover, one of the cylin-
ders (upper cylinder 57 in the present embodiment) is
configured to vertically move synchronously with the
downstream-side elevator tool 48.

That is, when the downstream-side elevator tool 48
moves downward, the upper cylinder 57 of the upstream-
side elevator tool 49 also moves downward and the sheet
pressing member 47 moves downward in an inclined
state in which a side held by the downstream-side ele-
vator tool 48 in more elevating operation strokes (down-
stream-side end portion) of the sheet pressing member
47 is at a lower position (see Fig. 2).

[0045] Asaresult, the sheet pressing member47 turns
into a state in which the downstream-side tip end portion
(portion bent at 2° to 3°) abuts on the sheet materials W
raised by the first sheet support base 35a of the subse-
quent sheet aligning unit 17.

Furthermore, from this state, only the lower cylinder 58
of the upstream-side elevator tool 49 moves downward
and the sheet pressing member 47 turns into a generally
horizontal state at a downward position. As a result, the
sheet pressing member 47 turns into a state in which
almost entirety of the sheet pressing member 47 presses
down the sheet materials W raised by the first to sixth
sheet support bases 35a to 35f of the subsequent sheet
aligning unit 17.

[0046] Inthisway, inthe presentembodiment, a timing
at which the downstream-side elevator tool 48 moves
downward is set earlier than a timing at which the up-
stream-side elevator tool 49 (lower cylinder 58) moves
downward. By so setting, the sheet pressing member 47
performs a pressing operation for pressing down a plu-
rality of sheet materials W at subsequently staggered
timings of pressing down the sheet materials W from
downstream-side to upstream-side of the transport direc-
tion.
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[Operation]

[0047] Fig. 8isatime chart showing an operation state
of the sheet material hold-back device 1 according to the
present invention.

[0048] In a state in which the sheet transport unit 15
is transporting sheet materials W into the sheet material
hold-back device 1, when a sheet material stacking sys-
tem 2-side (a sensor provided in the attitude converter
unit 8, the table surface 9 or the like) transmits a signal
instructing the sheet material hold-back device 1 to op-
erate to the sheet material hold-back device 1, the stop-
per driving unit 23 of the sheet material hold-back start
unit 16 first drives the stopper 22 to protrude onto the
sheet transport unit 15. Accordingly, a sheet material W
on the sheet transport unit 15 is stopped at this stopper
22 and stopped by this stopper 22. The pressing roller
30 of the ejection-prompting unit 25 applies the ground
pressure for grounding a sheet material W on the sheet
transport unit 15 to the sheet material W (preceding sheet
material W) that is not stopped by the stopper 22 and
transported justin front (downstream-side) of the stopped
sheet material W.

[0049] Accordingly, this preceding sheet material W
more strongly receives transport driving from the sheet
transport unit 15 than frictional resistance between the
preceding sheet material W and the sheet material W
stopped by the stopper 22 and it is ensured that this pre-
ceding sheet material W is fed out from the sheet material
hold-back device 1 (fed out to the attitude converter unit
8). That is, from this point on, sheet material hold-back
spaces start to be formed.

Next, the support base driving units 36 of the subsequent
sheet aligning unit 17 start predetermined operation to
initially raise the first sheet support base 35a. Since the
clamp member 24 rises together with rising of the first
sheet support base 35a, the sheet material W stopped
by the stopper 22 is raised up by the clamp member 24
and floats in a state in which the stopped sheet material
W does notreceive transport driving from the sheet trans-
port unit 15.

[0050] At the same time, this sheet material W is
clamped between the hook portion 28 of the stopper 22
and the clamp member 24, thereby ensuring a transport
stop state of the sheet material W without positional de-
viation or the like.

Furthermore, when the first sheet support base 35a and
the clamp member 24 rise, the downstream-side elevator
tool 48 moves downward at the same timing of rising of
the first sheet support base 35a and the clamp member
24 in the sheet stabilizer unit 18. At the same time, the
upper cylinder 57 of the upstream-side elevator tool 49
moves downward. As a result, the sheet pressing mem-
ber 47 moves downward to turn into the inclined state in
which the downstream-side end portion thereof is at the
lower position and presses the sheet material W raised
by the first sheet support base 35a as shown in Fig. 2.
[0051] Thereafter, in the subsequent sheet aligning
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unit 17, the second to sixth sheet support bases 35b to
35f are sequentially raised from downstream side to up-
stream side.

In this process, in the sheet stabilizer unit 18, the lower
cylinder 58 of the upstream-side elevator tool 49 operates
to move downward according to rising of the fifth sheet
support base 35e to turn the sheet pressing member 47
into a generally horizontal state at the downward position.
As shown in Fig. 3, the sheet pressing member 47 there-
by turns into a state in which almost entirety of the sheet
pressing member 47 presses down the sheet materials
W raised by the first to sixth sheet support bases 35a to
35f of the subsequent sheet aligning unit 17.

[0052] As a consequence, the sheet materials W put
between and held by the first to sixth sheet support bases
35a to 35f of the subsequent sheet aligning unit 17 and
the sheet pressing member 47 of the sheet stabilizer unit
18 stop to be transported while being aligned in order at
certain pitches due to timing deviations generated in
holding timings.

At a next timing after the sixth sheet support base 35f
rises, the stopper 22 is caused to sink down the transport
surface of the sheet transport unit 15, the first to sixth
sheet support bases 35a to 35f are simultaneously
moved downward, and the downstream-side elevator
tool 48 and the upstream-side elevator tool 49 (upper
cylinder 57 and lower cylinder 58) of the sheet stabilizer
unit 18 are further raised simultaneously.

[0053] By doing so, the sheet materials W are returned
onto the sheet transport unit 15 and restart to be trans-
ported. Accordingly, the sheet materials W are fed onto
the table surface for stacking while being aligned in order
and stacking operation is performed without disturbance.
As aresult, itis possible to ensure forming sheet material
hold-back spaces each having a predetermined length.

[Conclusion]

[0054] As obvious from what has been described in
detail so far, the sheet material hold-back device 1 ac-
cording to the present invention forms sheet material
hold-back spaces with respect to sheet materials W in
the scale state. Therefore, the sheet material hold-back
spaces can arrive onto the table surface 9 (see Figs. 9
and 10) for stacking right after formation, making it pos-
sible to ensure a short transport distance.

[0055] Therefore, it is possible to solve the problems
such as occurrence of irregularity of the sheet material
hold-back spaces in longer and shorter side directions
and that of positional deviation in the transport direction
and turns (such as curls or folding rucks) to the sheet
materials W located in front of and in rear of each sheet
material hold-back space.

Meanwhile, the present invention is not limited to the
above-stated embodiment but can be appropriately
changed according to embodiments.

For example, in the subsequent sheet aligning unit 17,
the number of disposed sheet support bases 35 is not
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limited to a specific number. Furthermore, it is possible
to dispense with the belt covering member 39.

[0056] The manner of carrying out the sheet material
hold-back device 1 according to the present invention is
not limited to that as the sheet material hold-back unit 7
of the sheet material stacking system 2.

INDUSTRIAL APPLICABILITY

[0057] Thepresentinventionisapplicable toastacking
system for printed sheets printed by a rotary press.

REFERENCE SIGNS LIST

[0058]

1 Sheet material hold-back device
6a Top-bottom inverter unit

7 Sheet material hold-back unit

8 Attitude converter unit

9 Table surface

15 Sheet transport unit

16 Sheet material hold-back start unit
17 Subsequent sheet aligning unit

18 Sheet stabilizer unit

22 Stopper

24 Clamp member

25 Ejection-prompting unit

28 Hook portion

35 Sheet support base

35a  to 35f First to sixth sheet support bases
47 Sheet pressing member

48 Downstream-side elevator tool

49 Upstream-side elevator tool

50 Downstream-side joint unit

51 Upstream-side joint unit

w Sheet material

Claims

1. A sheet material hold-back device comprising:

a sheet transport unit (15) transporting a sheet
material (W) in an inverse-scale state in which
a downstream side in a transport direction is
downward and an upstream side in the transport
direction is upward in an overlap relation;
asheet material hold-back start unit (16) causing
a stopper (22) stopping a downstream-side tip
end portion of the sheet material (W) to protrude
onto a transport surface of said sheet transport
unit (15) or to sink down the transport surface;
and

a subsequent sheet aligning unit (17) provided
at an upstream position of the sheet material
hold-back start unit(16), and raising a sheet sup-
port base (35) supporting the sheet material (W)
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to be equal to or higher than the transport sur-
face of the sheet transport unit (15) or lowering
the sheet support base (35) to be equal to or
lower than the transport surface of the sheet
transport unit (15).

The sheet material hold-back device according to
claim 1, wherein

in said sheet material hold-back start unit (16), the
stopper (22) is provided with a hook portion (28) pro-
truding to cover up upward of the sheet material (W)
in a state of stopping the downstream-side tip end
portion of the sheet material (W), and is provided
with a clamp member (24) to be vertically movable,
the clamp member (24) raising the sheet material
(W) from below toward this hook portion (28) and
turning the sheet material (W) into a clamp state.

The sheet material hold-back device according to
claim 2, wherein

said clamp member (24) is made to be vertically mov-
able together with the sheet support base (35) of the
subsequent sheet aligning unit (17) by being con-
nected to the sheet support base (35).

The sheet material hold-back device according to
claim 1, wherein

said sheet material hold-back start unit (16) is pro-
vided with an ejection-prompting unit (25) applying
a ground pressure to a preceding sheet material (W)
in the overlap relation downstream-side of the sheet
material (W) stopped by the stopper (22) by pressing
from top down or attraction from below, the ground
pressure being for grounding the preceding sheet
material (W) on the sheet transport unit (15).

The sheet material hold-back device according to
claim 1, wherein

said subsequent sheet aligning unit (17) causes the
sheet support base (35) to move upward so as to
reach a plurality of sheet materials (W) while sequen-
tially delaying timings of supporting the sheet mate-
rials (W) from the downstream side to the upstream
side in the transport direction.

The sheet material hold-back device according to
claim 5, wherein

said subsequent sheet aligning unit (17) includes a
plurality of sheet support bases (35ato 35f) arranged
along the transport direction, and the sheet support
bases (35a to 35f) are movable upward while se-
quentially delaying these sheet support bases (35a
to 35f) from the downstream side to the upstream
side.

The sheet material hold-back device according to
claim 1, wherein
a sheet stabilizer unit (18) is provided upward of said
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subsequent sheet aligning unit (17), the sheet sta-
bilizer unit (18) presses down a sheet pressing mem-
ber (47) toward an upper surface of the sheet mate-
rial (W) raised by the sheet support base (35) or rais-
ing and separating the sheet pressing member (47).

The sheet material hold-back device according to
claim 7, wherein

said sheet stabilizer unit (18) causes the sheet press-
ing member (47) to perform a pressing operation so
as to reach a plurality of sheet materials (W) while
sequentially delaying timings of pressing down the
sheet materials (W) from the downstream side to the
upstream side in the transport direction.

The sheet material hold-back device according to
claim 8, wherein

in said sheet stabilizer unit (18), the sheet pressing
member (47) is formed into a form long along the
transport direction, a downstream side of this sheet
pressing member (47) in the transport direction is
held by a downstream-side elevator tool (48) via a
downstream-side junction unit (50), an upstream
side of this sheet pressing member (47) in the trans-
port direction is held by an upstream-side elevator
tool (49) via an upstream-side junction unit (51), and
the timings at which the sheet pressing member (47)
presses down the sheet materials (W) are delayed
from the downstream side to the upstream side by
causing the downstream-side elevator tool (48) to
move downward earlier and the upstream-side ele-
vator tool (49) to move downward later than the
downstream-side elevator tool (48).

10. A sheet material hold-back device comprising:

a sheet transport unit (15) transporting a sheet
material (W) in an inverse-scale state in which
a downstream side in a transport direction is
downward and an upstream side in the transport
direction is upward in an overlap relation;
asheet material hold-back start unit (16) causing
a stopper (22) stopping a downstream-side tip
end portion of the sheet material (W) to protrude
onto a transport surface of said sheet transport
unit (15) or to sink down the transport surface;
and

a subsequent sheet aligning unit (17) provided
at an upstream position of the sheet material
hold-back start unit (16), and raising a sheet sup-
port base (35) supporting the sheet material (W)
to be equal to or higher than the transport sur-
face of the sheet transport unit (15) or lowering
the sheet support base (35) to be equal to or
lower than the transport surface of the sheet
transport unit (15), wherein

in said sheet material hold-back start unit (16),
the stopper (22) is provided with a hook portion
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(28) protruding to cover up upward of the sheet
material (W) in a state of stopping the down-
stream-side tip end portion of the sheet material
(W), and is provided with a clamp member (24)
to be vertically movable, the clamp member (24)
raising the sheet material (W) from below toward
this hook portion (28) and turning the sheet ma-
terial (W) into a clamp state,

said clamp member (24) is made to be vertically
movable together with the sheet support base
(35) of the subsequent sheet aligning unit (17)
by being connected to the sheet support base
(35),

said sheet material hold-back start unit (16) is
provided with an ejection-prompting unit (25) ap-
plying a ground pressure to a preceding sheet
material (W) in the overlap relation downstream-
side of the sheet material (W) stopped by the
stopper (22) by pressing from top down or at-
traction from below, the ground pressure being
for grounding the preceding sheet material (W)
on the sheet transport unit (15),

said subsequent sheet aligning unit (17) is con-
figured to cause the sheet support base (35) to
move upward so as to reach a plurality of sheet
materials (W) while sequentially delaying tim-
ings of supporting the sheet materials (W) from
the downstream side to the upstream side in the
transport direction,

said subsequent sheet aligning unit (17) further
includes a plurality of sheet support bases (35a
to 35f) arranged along the transport direction,
and the sheet support bases (35a to 35f) are
movable upward while sequentially delaying
these sheet support bases (35a to 35f) from the
downstream side to the upstream side,

a sheet stabilizer unit (18) is provided upward
of said subsequent sheet aligning unit (17), the
sheet stabilizer unit (18) presses down a sheet
pressing member (47) toward an upper surface
of the sheet material (W) raised by the sheet
support base (35) or raising and separating the
sheet pressing member (47),

said sheet stabilizer unit (18) is configured to
cause the sheet pressing member (47) to per-
form a pressing operation so as to reach a plu-
rality of sheet materials (W) while sequentially
delaying timings of pressing down the sheet ma-
terials (W) from the downstream side to the up-
stream side in the transport direction, and
besides, in said sheet stabilizer unit (18), the
sheet pressing member (47) is formed into a
form long along the transport direction, a down-
stream side of this sheet pressing member (47)
in the transport direction is held by a down-
stream-side elevatortool (48) via a downstream-
side junction unit (50), an upstream side of this
sheet pressing member (47) in the transport di-
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rection is held by an upstream-side elevator tool
(49) via an upstream-side junction unit (51), and
the sheet pressing member (47) is configured
so that the timings at which the sheet pressing
member (47) presses down the sheet materials
(W) are delayed from the downstream side to
the upstream side by causing the downstream-
side elevator tool (48) to move downward earlier
and the upstream-side elevator tool (49) to move
downward later than the downstream-side ele-
vator tool (48).

11. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim 1isdisposed in said sheet material hold-
back unit (7).

12. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward and the up-
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stream side in the transport direction is upward
in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim 2is disposed in said sheet material hold-
back unit (7).

13. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim 3is disposed in said sheet material hold-
back unit (7).
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14. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim4isdisposedin said sheet material hold-
back unit (7).

15. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
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converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim5isdisposed in said sheet material hold-
back unit (7).

16. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim 6 is disposed in said sheet material hold-
back unit (7).

17. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
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relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim 7 isdisposed in said sheet material hold-
back unit (7).

18. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim 8 isdisposed in said sheet material hold-
back unit (7).
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19. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
toclaim9Qis disposed in said sheet material hold-
back unit (7).

20. A sheet material stacking system comprising:

a top-bottom inverter unit (6a) turning a sheet
material (W) that is being transported in a scale
state in which a downstream side in a transport
direction is upward in an overlap relation and an
upstream side is downward in the overlap rela-
tion upside down, thereby inverting the scale
state of the sheet material (W) into an inverse-
scale state in which the downstream side in the
transport direction is downward in the overlap
relation and the upstream side in the transport
direction is upward in the overlap relation;

a sheet material hold-back unit (7) generating
sheet material hold-back spaces along the
transport direction with respect to the sheet ma-
terial (W) turned into the inverse-scale state by
this top-bottom inverter unit (6a) at predeter-
mined intervals;

an attitude converter unit (8) introducing the
sheet material (W) passed through this sheet
material hold-back unit (7) to a downward flow
from one end side of the sheet material (W), and
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converting an attitude of the sheet material (W)
into an upright attitude; and

a table surface (9) waiting for the sheet material
(W) at a lower position of this attitude converter
unit (8), and stacking sheet materials (W) se-
quentially in order of arrival in a tandem state
while supporting the sheet materials (W) in a
standing attitude, wherein

a sheet material hold-back device (1) according
to claim 10 is disposed in said sheet material
hold-back unit (7).
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