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(57)  The present invention relates to a web-position
adjustment apparatus used in a single facer. Position de-
tection means (3, 4) detect the positions in a machine
width direction of two web mediums (20, 21). Based on
the result of detection, control means (1) automatically
controls displacement means (136, 146) for changing a
travel position of at least one of the two web mediums
(20, 21), in such a way that one web medium (21) of the
two web mediums is arranged inside the other web me-
dium (20).

The present invention also relates to a paster for a
single facer. Paper-edge position detection means (4)

detects a position of a paper edge of a core (21) at a
position that is above a heating roll (118) arranged very
near to a pasting roll (202) or above a downstream side
from the heating roll (118). In control means (1) that con-
trols movement means (208) for moving paste dams
(205, 206) in the machine width direction, a deviation
between the paper edge position detected by paper-edge
position detection means (4) and the position of the paste
dam detected by paste-dam position detection means
(209) is calculated, and the movement means (208) is
controlled in a direction where the deviation becomes
zero.
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Description
TECHNICAL FIELD

[0001] The present invention relates to single facers,
and more particularly to alignment techniques of web me-
diums (a liner and a core) that are to be stuck together
in a single facer and to alignment techniques of the paste
dams of a paster.

BACKGROUND ART

[0002] Insinglefacers, asingle faced corrugated sheet
is made by corrugating a core that is one of two web
mediums, then pasting the ridges of the corrugated core,
and sticking a liner that is the other web medium on the
pasted surface of the core. In conventional single facers,
the position of sticking a core and a liner together is man-
ually adjusted by an operator. The operator checks the
pasted state of the core and the liner. When a paper edge
of the liner is out of alignment with a paper edge of the
core, they are aligned with each other by moving in the
width direction at least either a mill roll stand supporting
a roll of core or a mill roll stand supporting a roll of liner.
[0003] However, there is an error between the actual
width of each web medium and the width displayed on
the base paper roll, and because the web mediums are
preheated before they are stuck together, contraction will
occur in the width direction. For that reason, it is difficult
to perfectly prevent misalignment of the core and the liner
by the alignment of the base paper rolls relied on oper-
ator’s perception and know-how. Therefore, in conven-
tional single facers, there is a high possibility that mis-
alignment will occur to some degree between the posi-
tions of sticking the core and the liner together. When
there is misalignment of the positions of sticking the core
and the liner together, particularly when a paper edge of
the core protrudes from a paper edge of the liner, the
following disadvantages will arise.

[0004] A core and a liner are stuck together with paste,
and a single facer is equipped with a paster as a device
for supplying paste. The paster is normally equipped with
a paste reservoir for storing paste, a pasting roll for caus-
ing paste to adhere to the ridges of a corrugated core,
and two paste dams. Part of the outer periphery of the
pasting roll is immersed in the paste stored within the
paste reservoir, and the width of paste adhering to the
pasting roll is regulated by damming the paste within the
paste reservoir in the machine width direction with the
two paste dams.

[0005] The paste dams can be moved in the machine
width direction, and the width of paste adhering to the
pasting roll can be varied by changing the positions of
the paste dams.

[0006] In typical single facers, pasting is performed
over the entire region in the width direction of the ridges
of a corrugated core. For this reason, when a paper edge
of the core is shifted outside a paper edge of the liner,
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the pasted region of the core will protrude from the sur-
faces stuck together. The protruding paste will adhere to
a core roll, a pressure roll, a pressure belt, etc. , installed
around the pasting section of a signal facer, and stains
and balls of paste will occur. These stains and paste balls
cause a defect in the corrugated surface of a core and
machine trouble. A protruding region of each web medi-
um from the surfaces stuck together is a waste region
that cannot be utilized as corrugated cardboard. If such
a protruding region is increased, waste of paper con-
sumption will be caused. Also, if a protruding region of
the core from the surfaces stuck together is increased,
waste of paste consumption will be caused.

[0007] To solve such disadvantages, a technique dis-
closed in Japanese Laid-Open Patent Publication No.
Sho 62-55125 (hereinafter referred to as Patent Docu-
ment 1) adjusts a position at which the ridges of a corru-
gated core are pasted. More specifically, the right paper
edges of two web mediums are compared with each other
and the left paper edges are compared with each other,
and the positions of the right and left paste dams are
adjusted so as to be aligned with the inner paper edges.
The pasting positions are determined by the positions of
the right and left paste dams. Therefore, if the positions
of the right and left paste dams are aligned with the inner
paper edges, there is no possibility that the pasted region
of the core will protrude from the surfaces stuck together.
As aresult, waste of paste consumption can be prevented
and the occurrence of stains and inferior goods due to
extra adhesion of paste can be avoided.

[0008] AssetforthinJapanese Laid-Open Patent Pub-
lication No. Hei 8-258187 (hereinafter referred to as Pat-
ent Document 2) and Japanese Laid-Open Patent Pub-
lication No. Hei 7-100976 (hereinafter referred to as Pat-
ent Document 3), there is also known a technique for
always obtaining an optimum paste width by detecting
the position of a paper edge of a core before pasting by
a position detecting device such as a photoelectric tube,
and automatically adjusting the position in the machine
width direction of a paste dam so as to be aligned with
the detected paper edge position.

[0009] However, the technique disclosed in the Patent
Document 1 can prevent the pasted surface of a core
from protruding from the surfaces stuck together, but can-
not adjust the misalignment in the width direction be-
tween two web mediums. For this reason, when there is
a great misalignment between web mediums, a protrud-
ing region of each web medium from the surfaces stuck
together will become great and therefore waste of paper
consumption will become great.

[0010] In the techniques disclosed in the Patent Doc-
ument 2 and Patent Document 3, the position of a paper
edge of a core is detected at the upstream side of a heat-
ing roll (pre-heater). For this reason, the core is heated
and rises in temperature as it passes over the heating
roll. At this time, the paper width of the core thermally
contracts due to the heat from the heating roll. For this
reason, misalignment of the paper edge positions of the
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core will occur before and after the heating roll. Therefore,
even if the position of a paste dam is adjusted so as to
align with the position of a paper edge of the core detected
before passing the heating roll, as in the techniques dis-
closed in the Patent Document 2 and Patent Document
3, the position of the paste dam cannot be accurately
aligned with the paper edge position of the core. For that
reason, waste of paper consumption and paste con-
sumption will become great.

[0011] The present invention has been made in view
of the aforementioned problems. Accordingly, it is the
object of the present invention to provide a web-position
adjustment apparatus and paster in a single facer that
are capable of reducing waste of paper consumption and
paste consumption.

DISCLOSURE OF THE INVENTION

[0012] The presentinvention has the following means
in order to solve the aforementioned problems.

[0013] That is, a web-position adjustment apparatus
of the present invention is equipped with displacement
means for changing a travel position of at least one of
the two web mediums. Position detection means detects
the positions in a machine width direction of the two web
mediums. Based on the result of detection, control means
is constructed to automatically control the displacement
means so that one of the two web mediums is arranged
inside the other web medium.

[0014] If the travel positions of the web mediums are
automatically adjusted so that one of the two web medi-
ums is arranged inside the other web medium, a protrud-
ing region of each web medium from the surfaces stuck
together can be minimized and therefore waste of paper
consumption can be minimized. In addition, even when
the paper width of the core is greater than that of the
liner, the pasted region of the core that protrudes from
the surfaces stuck together can be minimized and there-
fore waste of paste consumption can be minimized. The
occurrence of stains and inferior goods due to extra ad-
hesion of paste can also be prevented.

[0015] The aforementioned position detection means
preferably employs an image pick-up device such as a
charge-coupled device (CCD) camera, etc. Each web
medium is photographed with an image pick-up device
arranged above the path of travel of each web medium,
and the position in the machine width direction of each
web mediumis detected by processing the photographed
image by image processing means. In the case of an
image pick-up device whose angle of field is wide, image
distortion will occur at the edge portion of the visual field.
Therefore, it is preferable that the image process means
have a function of correcting the distortion of an image
photographed with an image pick-up device.

[0016] The position detection means preferably de-
tects the positions of the two web mediums, at positions
that are above heating rolls arranged very near to a lo-
cation where the two web mediums are stuck together,
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or above downstream sides from the heating rolls. Be-
cause the paper width of a web medium contracts due
to the heat from the heating roll, the position in the ma-
chine width direction of the web medium changes before
and after the heating roll. Therefore, if position detection
is performed at a position that is above the heating roll
arranged very near to a location where the two web me-
diums are stuck together, or above a downstream side
from the heating roll, it becomes possible to accurately
detect the position in the machine width direction of each
web medium at the time of alignment. Itis more preferably
to detect the position of a web medium above the heating
roll. Since the flapping of a web medium can be prevented
on the heating roll, more accurate detection becomes
possible.

[0017] The aforementioned displacement means may
be means for moving a base paper roll of web medium
in the machine width direction or may be means for ro-
tating the base paper roll in a plane parallel to the axis
of the web roll. If the position in the machine width direc-
tion of the base paper roll is changed, the travel position
of the web medium also slides in the moving direction of
thebasepaperroll. Also, if the base paper roll is rotated
to form an angle between the sending-out direction of
the web medium from the base paper roll and the line
traveling direction, the travel position of the web medium
is gradually varied in the machine width direction.
[0018] Itis also preferable to perform feedforward con-
trol before the start of operation in addition to the afore-
mentioned feedback control after the start of operation.
The travel position of each web medium is preset by pre-
viously acquiring data about the position in the machine
width direction of each web medium (e.g., data about
paper width, data about expansion and contraction ratios
relative to moisture and temperature, etc.), and control-
ling the displacement means in dependence on the ac-
quired data by the control means so that one of two web
mediums is arranged inside the other web medium. In
this manner, itbecomes possible to early adjust the travel
position of each web medium to a proper travel position
in the feedback control after the start of operation, and
waste of paper consumption and paste consumption can
be reduced.

[0019] Only the aforementioned feedforward control
can be performed without performing feedback control.
In a small quantity of production, there are cases where
there is not sufficient time to perform feedback control.
Even in such a case, waste of paper consumption and
paste consumption can be reduced by performing the
aforementioned feedforward control.

[0020] In a paster of a single facer of the present in-
vention, paper-edge position detection means detects
the position of a paper edge of a core at a position that
is above a heating roll arranged very near to a pasting
roll or above a downstream side from the heating roll. In
control means that controls movement means for moving
paste dams in the machine width direction, a deviation
between the paper edge position detected by paper-edge
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position detection means and the position of the paste
dam detected by paste-dam position detection means is
calculated, and the movement means is controlled in a
direction where the deviation becomes zero.

[0021] Because the paper width of a core contracts
due to the heat from the heating roll, the position in the
machine width direction of the core changes before and
after the heating roll. Therefore, if the position of a paper
edge of the core is detected at a position that is above
the heating roll arranged very near to a pasting roll, or
above a downstream side from the heating roll, the paper
edge position of the core can be accurately detected
when the core is pasted. In this manner, the position of
the paste dam can be accurately adjusted so as to align
with the paper edge position of the core, and the occur-
rence of stains and inferior goods due to extra paste pro-
truding from the core can be prevented. In addition, waste
of paper consumption and paste consumption can be
reduced. It is more preferably to detect the paper edge
position of the core above the heating roll. Since the flap-
ping of the core can be prevented on the heating roll,
more accurate detection of the paper edge position of
the core becomes possible.

[0022] The paper-edge position detection means pref-
erably employs an image pick-up device such as a CCD
camera, etc. A core is photographed with an image pick-
up device arranged above the path of travel of the core,
and the position in the machine width direction of the core
is detected by processing the photographed image by
image processing means. In the case of an image pick-
up device whose angle of field is wide, image distortion
will occur at the edge portion of the visual field. Therefore,
it is preferable that the image process means have a
function of correcting the distortion of an image photo-
graphed with an image pick-up device.

[0023] Itis also preferable to perform feedforward con-
trol before the start of operation in addition to the afore-
mentioned feedback control after the start of operation.
The position of the paste dam is preset by previously
acquiring data about the position in the machine width
direction of the core (e. g. , data about paper width, data
about expansion and contraction ratios relative to mois-
ture and temperature, etc.), and controlling the move-
ment means in dependence on the acquired data by the
control means. In this manner, it becomes possible to
early adjust the position of the paste dam to a proper
travel position in the feedback control after the start of
operation, and waste of paper consumption and paste
consumption can be reduced.

[0024] Instead of moving the paste dams at a constant
speed from the start of movement to the stop, the control
means preferably controls the movement means so that
the paste dams are accelerated in a high acceleration
rate at the start of movement and are decelerated and
stopped in a low deceleration rate at the stop of move-
ment. For instance, in the case where a motor is used
as a drive source for the movement means, the variable
speed control can be easily realized by applying inverter
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control. If the variable speed control is thus performed,
the paste dams can be moved to desired positions with
a high degree of accuracy.

[0025] There are cases where the travel position of the
core is shifted in the machine width direction. In such a
case, the position of a paste dam may be adjusted so as
to align with the shifted position of the core. Preferably,
after the position of the core is aligned with a reference
position, the position of a dam is adjusted. In adjusting
the position of the core, center-position detection means
first detects the center position in the width direction of
the core at a position that is above the heating roll ar-
ranged very near to the pasting roll or above a down-
stream side from the heating roll. In the control means,
a deviation between the center position detected by the
center-position detection means and the reference posi-
tion is calculated, and displacement means for changing
the travel position of the core is controlled in a direction
where the deviation becomes zero.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1(a) is a schematic diagram showing the single
facer and vicinity of a corrugator to which a web-
position adjustment apparatus according to a first
embodiment of the present invention is applied, and
is a side view of the entirety;

FIG. 1(b) is a schematic diagram showing the single
facer and vicinity of the corrugator to which the web-
position adjustment apparatus according to the first
embodiment of the present invention is applied, and
is a plan view of the liner mill roll stand;

FIG. 1(c) is a schematic diagram showing the single
facer and vicinity of the corrugator to which the web-
position adjustment apparatus according to the first
embodiment of the present invention is applied, and
is a plan view of the core mill roll stand;

FIG. 2 is a flowchart showing how position adjust-
ment control of a liner and a core according to the
first embodiment of the present invention is per-
formed;

FIG. 3(a) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the first embodiment of
the present invention;

FIG. 3(b) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the first embodiment of
the present invention;

FIG. 4 is an explanatory diagram for explaining the
position adjustment control of the liner and the core
performed according to the first embodiment of the
present invention;

FIG. 5 is a flowchart showing a modification of the
position adjustment control of the liner and the core
performed according to the first embodiment of the
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present invention;

FIG. 6 is a flowchart showing how position adjust-
ment control of the liner and the core according to a
second embodiment of the present invention is per-
formed;

FIG. 7(a) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the second embodi-
ment of the present invention;

FIG. 7(b) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the second embodi-
ment of the present invention;

FIG. 8 is an explanatory diagram for explaining the
position adjustment control of the liner and the core
performed according to the second embodiment of
the present invention;

FIG. 9 is a schematic diagram showing the single
facer and vicinity of a corrugator to which a web-
position adjustment apparatus according to a third
embodiment of the present invention is applied;
FIG. 10 is a flowchart showing how position adjust-
ment control of the liner and the core according to
the third embodiment of the present invention is per-
formed;

FIG. 11(a) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the third embodiment
of the present invention;

FIG. 11(b) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the third embodiment
of the present invention;

FIG. 11(c) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the third embodiment
of the present invention;

FIG. 11(d) is an explanatory diagram for explaining
the position adjustment control of the liner and the
core performed according to the third embodiment
of the present invention;

FIG. 12 is a schematic diagram showing the single
facer and vicinity of a corrugator equipped with a
paster constructed according to a fourth embodi-
ment of the present invention is applied, and is a side
view of the entirety and a plan view of the entire pas-
ter;

FIG. 13 is a flowchart showing how position adjust-
ment control of paste dams according to the fourth
embodiment of the present invention is performed;
FIG. 14 is an explanatory diagram for explaining the
position adjustment control of the paste dams per-
formed according to the fourth embodiment of the
present invention;

FIG. 15 is an explanatory diagram for explaining the
position adjustment control of the paste dams per-
formed according to the fourth embodiment of the
present invention;
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FIG. 16 is an explanatory diagram for explaining the
position adjustment control of the paste dams per-
formed according to the fourth embodiment of the
present invention;

FIG. 17 is a simplified schematic diagram showing
a corrugator equipped with a paster constructed ac-
cording to a fifth embodiment of the present inven-
tion;

FIG. 18 is a flowchart showing how position adjust-
ment control of a core according to the fifth embod-
iment of the present invention is performed;

FIG. 19 is an explanatory diagram for explaining po-
sition adjustment control of the paste dams per-
formed according to the fifth embodiment of the
present invention;

FIG. 20 is a simplified schematic diagram showing
a corrugator equipped with a paster constructed ac-
cording to a sixth embodiment of the present inven-
tion;

FIG. 21 is a flowchart showing how position adjust-
ment control of the liner and the core according to
the sixth embodiment of the present invention is per-
formed; and

FIG. 22 is an explanatory diagram for explaining the
position adjustment control of the liner and the core
performed according to the sixth embodiment of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0027] Embodiments of the presentinvention will here-
inafter be described in reference to the drawings.

(A) First Embodiment

[0028] Fig. 1(a) is a schematic diagram showing the
single facer and vicinity of a corrugator to which a web-
position adjustment apparatus according to a first em-
bodiment of the present invention is applied.

[0029] As shown in the figure, a liner 20 that is one of
two web mediums to be stuck together at a single facer
11 is supported in the form of a roll (hereinafter referred
to as a liner roll) 201 by a liner mill roll stand 13. A core
21 that is the other web medium is supported in the form
of a roll (hereinafter referred to as a core roll) 211 by a
core mill roll stand 14.

[0030] As shown in Fig. 1 (b), the liner mill roll stand
13 is equipped with a pair of arms 131 and 131, by which
the opposite ends of the liner roll 201 are rotatably sup-
ported. The arms 131, 131 are slidablly attached in the
direction of the width of the machine to a shaft 132 se-
cured on a floor. The arms 131, 131 are engaged by a
ball screw 133 extending in the machine width direction,
the rear end of which is formed integrally with the rod of
a hydraulic cylinder 136. The position of the hydraulic
cylinder 136 is fixed with respect to the floor. If the hy-
draulic cylinder 136 is actuated, the liner roll 201 can be
moved in the machine width direction integrally with the
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ball screw 133 and arms 131, 131. The ball screw 133
is also connected with a motor 134 through a gear 135.
If the ball screw 133 is rotated by the motor 134, the liner
roll 201 can also be moved in the machine width direction
along with the arms 131, 131.

[0031] The construction of the core mill roll stand 14
is the same as that of the liner mill roll stand 13. As shown
in Fig. 1(c), the opposite ends of the core roll 211 are
rotatably supported by arms 141, 141. The arms 141,
141 are slidablly attached in the machine width direction
to a shaft 142 secured on the floor. The arms 141, 141
are engaged by a ball screw 143 extending in the ma-
chine width direction, the rear end of which is formed
integrally with the rod of a hydraulic cylinder 146. If the
hydraulic cylinder 146 is actuated, the core roll 211 can
be moved in the machine width direction. The ball screw
143 is also connected with a motor 144 through a gear
145. If the ball screw 143 is rotated by the motor 144, the
core roll 211 can also be moved in the machine width
direction.

[0032] The liner 20 is supplied from the aforemen-
tioned liner mill roll stand 13 through a liner pre-heater
10 and to the single facer 11. Also, the core 21 is supplied
from the aforementioned core mill roll stand 14 through
a core pre-heater 12 and to the single facer 11.

[0033] The liner pre-heater 10 is equipped with liner
heating rolls 101A, 101B disposed in two stages vertical-
ly. The liner heating rolls 101A, 101B are heated to a
predetermined temperature by supplying steam to the
interiors. The liner 20, guided in order by guide rolls 105,
104A, 106, and 104B, is wound around the peripheral
surfaces of the liner heating rolls 101A, 101B and is pre-
heated by the liner heating rolls 101A, 101B. The core
pre-heater 12 has the same construction as the liner pre-
heater 10 and is equipped with a core heating roll 121
heated to a predetermined temperature by supplying
steam to the interior. The core 21 guided by a guide roll
124 is wound around the peripheral surface of the core
heating roll 121 and is preheated by the core heating roll
121.

[0034] The single facer 11 is equipped with a pressure
belt 113 looped between a belt roll 111 and a tension roll
112; an upper roll 114 with a corrugated surface pressed
against the pressure belt 113; and a lower roll 115 with
a corrugated surface meshing with the corrugated sur-
face of the upper roll 114. The back liner 20 heated by
the liner pre-heater 10 is wound around the liner preheat-
ing roll 117 and is preheated. Then, the back liner 20 is
guided by the bet roll 111 and is conveyed between the
nipping portions of the pressure belt 113 and upper roll
114 along with the pressure belt 113. On the other hand,
the core 21 heated by the core pre-heater 12 is wound
around the core pre-heating roll 118 and is preheated.
Then, the core 21 is corrugated by the meshing portions
of the upper roll 114 and lower roll 115. Next, the core
21 is guided by the upper roll 114 and is conveyed be-
tween the nipping portions of the pressure belt 113 and
upper roll 114.
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[0035] Apaster116is arranged near the upperroll 114
and comprises a paste reservoir 116a, a pasting roll 116b
for pasting the core 21 conveyed by the upper roll 114,
a doctor roll 116c for adjusting the amount of paste 30
applied to the peripheral surface of the pasting roll 116b,
and a scraper 116d for removing the paste 30 from the
doctor roll 116¢. The core 21 corrugated by the meshing
portions of the upper and lower rolls 114 and 115 is past-
ed at the ridges of the corrugated surface and is stuck
on the liner 20 by the nipping portions of the pressure
belt 113 and upper roll 114. In this manner, there is
formed a single faced corrugated sheet 22.

[0036] The web-position adjustment apparatus ac-
cording to this embodiment comprises the hydraulic cyl-
inder 136 of the liner mill roll stand 13, the hydraulic cyl-
inder 146 of the core mill roll stand 14, two charge-cou-
pled device (CCD) cameras 3 and 4, and a controller 1.
The hydraulic cylinder 136 functions as displacement
means for moving the base paper roll 201 in the machine
width direction to change the travel position of the liner
20. Similarly, the hydraulic cylinder 146 functions as dis-
placement means for moving the base paper roll 211 in
the machine width direction to change the travel position
of the core 21.

[0037] The CCD cameras 3, 4 are image pick-up de-
vices for detecting the positions in the machine width
direction of the liner 20 and core 21. The CCD camera 4
for picking up the image of the core 21 is arranged above
the core preheating roll 118 within the single facer 11.
The paper width of the core 21 contracts due to heating
at the core preheating roll 118, so the position in the ma-
chine-width direction changes before and after the core
preheating roll 118. However, if the CCD camera 4 is
arranged above the core preheating roll 118 and picks
up the image of the core 21 placed on the core preheating
roll 118, the position in the machine width direction of the
core 21 can be accurately detected. To exclude the in-
fluence of the contraction of the core 21 due to heating,
the CCD camera 4 may be arranged on a downstream
side from the core preheating roll 118. However, in the
case where the image of the core 21 is picked up above
the core preheating roll 118, there is no flapping of the
core 21 and therefore the position in the machine width
direction of the core 21 can be more accurately detected.
On the other hand, in the structure shown in Fig. 1(a),
space to arrange the CCD camera 3 is limited because
a distance from the liner preheating roll 117 to the belt
roll 111 is short, so the CCD camera 3 is arranged above
the path of travel between the liner pre-heater 10 and the
single facer 11. However, when there is no limit to ar-
rangement space, it is preferable to arrange the CCD
camera 3 above theliner preheatingroll 117 oron adown-
stream side from the liner preheating roll 117.

[0038] The images picked up by the CCD cameras 3,
4 are transmitted to the controller 1. The controller 1 func-
tions as image processing means for processing the im-
ages picked up by the CCD cameras 3, 4 and as feedback
control means for controlling the hydraulic cylinders 136,
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146. Fig. 2 is a flowchart showing these functions of the
controller 1. The position adjustment control of the liner
20 and core 21 by the controller 1 will hereinafter be de-
scribed in reference to Figs. 3 (a) and 3 (b) and Fig. 4
according to the flowchart shown in Fig. 2.

[0039] First, the controller 1, as shown in Fig. 3 (a),
detects the paper edge L1 on the driving side (back side
of Fig. 1(a) where driving systems, such as motors, gears,
etc. , are installed) of the liner 20 from the image picked
up by the CCD camera 3 and, as shown in Fig. 3 (b),
detects the paper edge M1 on the driving side of the core
21 from the image picked up by the CCD camera 4. The
visual fields 3a, 4a of the CCD cameras 3, 4 are fixed
(for the above, step A10).

[0040] Next, from the position of the paper edge L1 of
the liner 20 within the visual filed 3a and the position of
the paper edge M1 of the core 21 within the visual field
4a, the controller 1 calculates a distance 11 between an
imaginary reference line and the paper edge L1 and a
distance m1 between the imaginary reference line and
the paper edge M1, as shown in Fig. 4. Since the CCD
cameras 3, 4 have a wide angle of field, distortion will
occur in the edge portions of the visual fields 3a, 4a.
Therefore, the controller 1 corrects image distortion em-
ploying a correction curve or correction function and then
calculates the distances 11 and m1 (for the above, step
A20).

[0041] Next, the controller 1 calculates the absolute
value of the difference between the two distances (m1 -
11) and decides whether or not the calculated value is
within a target value (allowable value) & (preferably, 0)
(step A30). If the difference in distance is within the target
value, the controller 1 returns to step A10. If the difference
in distance exceeds the target value, the controller 1 cal-
culates a deviation between the difference in distance
and the target value (step A40). The controller 1 controls
the hydraulic cylinder 136 or 146 in dependence on the
calculated deviation, moves the liner roll 201 or core roll
211 in the machine width direction, and adjusts the travel
direction of the liner 20 or core 21 in a direction where
the aforementioned deviation becomes zero (step A50).
The hydraulic cylinders 136, 146 may be both actuated,
but one of the two can be actuated with the other always
fixed. Also, if the deviation is positive the hydraulic cyl-
inder 136 may be actuated and if the deviation is negative
the hydraulic cylinder 146 may be actuated. That is, the
hydraulic cylinder to be actuated may be decided accord-
ing to the direction of the deviation.

[0042] Thus, if the travel position of the liner 20 or core
21 is adjusted so the paper edge of the liner 20 is aligned
with the paper edge of the core 21, one of the two web
mediums is positioned inside the other web medium and
therefore a protruding region of the liner 20 or core 21
from the surfaces stuck together can be minimized. For
instance, when the paper width of the core 21 is greater
than that of the liner 20, a pasted region of the core 21
always protrudes from the surfaces stuck together, but
if the aforementioned paper edges are aligned with each
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other, the pasted region of the core 21 protruding from
the surfaces stuck together can be minimized. This can
reduce waste of paper consumption and waste of paste
consumption and can also prevent the occurrence of
stains and inferior goods due to extra adhesion of paste.
[0043] In the case of a small quantity of production,
there are cases where there is no sufficient time to per-
form the aforementioned feedback control. In such a
case, the aforementioned feedback control may be com-
bined with feedforward control, as shown in Fig. 5. In this
feedforward control, the controller 1 first receives data
about the positions in the machine width directions of the
liner 20 and core 21 from a production management de-
vice 2 (step A01). The data about the positions in the
machine width directions includes, for example, the pa-
per widths of the liner 20 and core 21, expansion and
contraction ratios for each paper type relative to moisture
and temperature, moisture contents and temperature of
web mediums just before they are stuck together, etc.
[0044] And the controller 1 predicts a deviation be-
tween the paper edge of the liner 20 and the paper edge
of the core 21 from the received data, controls the hy-
draulic cylinder 136 or 14 6 in dependence on the pre-
dicted deviation and moves the liner roll 201 or core roll
211 in the machine width direction, and presets the travel
positions of the liner 20 and core 21 (step A02). Note that
in the initial state before the start of feedforward control,
the liner roll 201 and core roll 211 are assumed to be set
at predetermined initial positions. After the presetting,
operation is started to perform the aforementioned feed-
back control (steps A10 to A50).

[0045] Thus, if the travel positions of the liner 20 and
core 21 are preset before the start of operation, it be-
comes possible to early adjust the travel positions of the
liner 20 and core 21 to proper positions. In addition, even
when there is no sufficient time to perform feedback con-
trol because of a small quantity of production, waste of
paper consumption and paste consumption can be re-
duced.

(B) Second Embodiment

[0046] A second embodiment of the present invention
will be described with reference to Figs. 6, 7(a), 7(b), and
8. This method differs from the first embodiment in the
function of the controller 1, that is, position adjustment
method of two web mediums. The construction other than
the function of the controller 1 is the same as the first
embodiment. The entire construction is represented in
Figs. 1(a), 1(b), and 1(c), as with the first embodiment.
Position adjustment control of the liner 20 and core 21
according to this embodiment will be described in refer-
ence to Figs. 7(a), 7(b), and 8 according to a flowchart
shown in Fig. 6.

[0047] First, the controller 1, as shown in Fig. 7 (a),
detects both paper edges L1 and L2 of the liner 20 from
the image picked up by the CCD camera 3 and, as shown
in Fig. 7(b), detects both paper edges M1 and M2 of the
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core 21 from the image picked up by the CCD camera 4
(for the above, step B10).

[0048] Next, the controller 1 corrects image distortion
employing a correction curve or correction function.
Thereafter, from the positions of the paper edges L1 and
L2 of the liner 20 within the visual field 3a and the posi-
tions of the paper edges M1 and M2 of the core 21 within
the visual field 4a, the controller 1 respectively calculates
the distance 11, 12, m1 and m2 between an imaginary
reference line and each of the paper edges L1, L2, M1,
and M2, as shownin Fig. 8. And the controller 1 calculates
the center position 10 [10= (12 + 11)/2] in the width di-
rection of the liner 20 from the distances 11 and 12, and
also calculates the center position m0 [m0 = (m2 + m1)
/2] in the width direction of the core 21 from the distances
m1 and m2 (for the above, step B20).

[0049] Next, the controller 1 calculates the absolute
value of the difference between the two distances (m0 -
10) and decides whether or not the calculated value is
within a target value (allowable value) & (preferably, 0)
(step B30). If the difference in distance is within the target
value, the controller 1 returns to step B10. Ifthe difference
in distance exceeds the target value, the controller 1 cal-
culates a deviation between the difference in distance
and the target value (step B40). The controller 1 controls
the hydraulic cylinder 136 or 146 in dependence on the
calculated deviation, moves the liner roll 201 or core roll
211 in the machine width direction, and adjusts the travel
direction of the liner 20 or core 21 in a direction where
the aforementioned deviation becomes zero (step B50).
[0050] Thus, if the travel position of the liner 20 or core
21 is adjusted so the center position of the liner 20 is
aligned with the center position of the core 21, one of the
two web mediums is positioned inside the other web me-
dium, as with the first embodiment. Therefore, a protrud-
ing region of the liner 20 or core 21 from the surfaces
stuck together can be minimized. In this embodiment, as
with the first embodiment, the travel positions of the liner
20 and core 21 may be preset before the start of operation
by performing feedforward control prior to the aforemen-
tioned feedback control.

(C) Third Embodiment

[0051] A third embodiment of the presentinvention will
be described in reference to Figs. 9, 10, 11(a), 11(b), 11
(c), and 11(d). A web-position adjustment apparatus ac-
cording to this embodiment, as shown in Fig. 9, employs
a single CCD camera 5 as an image pick-up device for
detecting positions in the machine width direction of a
liner 20 and a core 21. The CCD camera 5 is arranged
above the path of travel of a single faced corrugated sheet
22 manufactured by sticking the liner 20 and core 21
together. Note in Fig. 9 that the same parts as the first
embodiment are given the same reference numbers.

[0052] The image picked up by the CCD camera 5 is
transmitted to a controller 1, in which image processing
is performed. Fig. 10 is a flowchart showing the function
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of the controller 1. Position adjustment control of the liner
20 and core 21 in this embodiment will be described in
reference to Figs. 11(a), 11(b), 11(c), and 11(d) accord-
ing to the flowchart shown in Fig. 10.

[0053] First, the controller 1, as shown in Figs. 11(a),
11(b), 11(c), and 11(d), detects the paper edges L1 and
L2 of the liner 20 and the paper edges M1 and M2 of the
core 21 from the image picked up by the CCD camera 5
(step C10). The surface of the liner 20 is smooth, while
the corrugated surface of the core 1 has alternate ridges
and grooves. Therefore, since the liner 20 and the core
21 distinctly differ in luminance distribution, the liner 20
can be distinctly discriminated from the core 21 by image
processing.

[0054] As shown Figs. 11 (a), 11 (b), 11 (c), and 11
(d), there are four cases in the positional relationship be-
tween the paper edges L1 and L2 of the liner 20 and the
paper edges M1 and M2 of the core 21, detected in step
C10. Fig. 11 (a) shows the first case in which the both
paper edges M1 and M2 of the core 21 protrude from
both paper edges L1 and L2 of the liner 20. Fig. 11(b)
shows the second case in which the paper edge M1 of
the core 21 protrudes from the paper edge L1 on the
driving side of the liner 20. Fig. 11(c) shows the third case
in which the paper edge M2 of the core 21 protrudes from
the paper edge L2 on the operating side of the liner 20.
Fig. 11 (d) shows the fourth case in which the core 21 is
hidden inside the paper edges L1 and L2 of the liner 20.
[0055] Next, the controller 1 decides which of the afore-
mentioned four cases corresponds to the positional re-
lationship between the paper edges L1 and L2 of the liner
20 and the paper edges M1 and M2 of the core 21 (step
C20), photographed with the CCD camera 5 and per-
forms control according to the decided case. In the first
case shown in Fig. 11(a) the liner 20 is arranged inside
the core 21, and in the fourth case shown in Fig. 11(d)
the core 21 is arranged inside the liner 20. In these cases,
a protruding region of the liner 20 or core 21 from the
surfaces stuck together has reached a minimum, so there
is no need to adjust the travel positions of the liner 20
and core 21. Therefore, in these cases, the controller 1
returns to step C10.

[0056] On the other hand, in the first case shown in
Fig. 11(b), there is a possibility that the paper edge M2
of the core 21 will be arranged inside the paper edge L2
of the liner 20. Therefore, in this case, the controller con-
trols the hydraulic cylinder 136 or 146 so that the paper
edge L1 of the liner 20 and the paper edge M1 of the
core 21 are aligned with each other, and moves the liner
roll 201 or core roll 211 in the machine width direction to
adjust the travel position of the liner 20 or core 21. Also,
in the third case shown in Fig. 11 (c), there is a possibility
that the paper edge M1 of the core 21 will be arranged
inside the paper edge L1 of the liner 20. In this case, the
controller 1 moves the liner roll 201 or core roll 211 in the
machine width direction so that the paper edge L2 of the
liner 20 and the paper edge M2 of the core 21 are aligned
with each other, and adjusts the travel position of the liner
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20 or core 21. The aforementioned processing steps may
be performed in the same manner as the steps A20 to
A50 described in the first embodiment (for the above,
step C30).

[0057] According to the web-position adjustment ap-
paratus according to this embodiment, the single CCD
camera 5 is used, so costs can be reduced compared
with the first and second embodiments. In addition,
whether to adjust the travel position of the liner 20 or core
21 is decided from the positional relationship between
the liner 20 and the core 21 actually stuck together, so
more accurate adjustments become possible. In this em-
bodiment, as with the first and second embodiments, the
travel positions of the liner 20 and core 21 may be preset
before the start of operation by performing feedforward
control prior to the aforementioned feedback control.

(D) Fourth Embodiment

[0058] Fig. 12is a schematic diagram showing the sin-
gle facer and vicinity of a corrugator equipped with a pas-
ter constructed according to a fourth embodiment of the
present invention.

[0059] As shown in the figure, a liner 20 that is one of
two web mediums to be stuck together at a single facer
11 is supported in the form of a roll (hereinafter referred
to as a liner roll) 201 by a liner mill roll stand 13. A core
21 that is the other web medium is supported in the form
of a roll (hereinafter referred to as a core roll) 211 by a
core mill roll stand 14. The liner 20 is supplied from the
liner mill roll stand 13 through a liner pre-heater 10 and
to the single facer 11. Also, the core 21 is supplied from
the core mill roll stand 14 through a core pre-heater 12
and to the single facer 11.

[0060] The liner pre-heater 10 is equipped with liner
heating rolls 101A, 101B disposed in two stages vertical-
ly. The liner heating rolls 101A, 101B are heated to a
predetermined temperature by supplying steam to the
interiors. The liner 20, guided in order by guide rolls 105,
104A, 106, and 104B, is wound around the peripheral
surfaces of the liner heating rolls 101A, 101B and is pre-
heated by the liner heating rolls 101A, 101B. The core
pre-heater 12 has the same construction as the liner pre-
heater 10 and is equipped with a core heating roll 121
heated to a predetermined temperature by supplying
steam to the interior. The core 21 guided by a guide roll
124 is wound around the peripheral surface of the core
heating roll 121 and is preheated by the core heating roll
121.

[0061] The single facer 11 is equipped with a pressure
belt 113 looped between a belt roll 111 and a tension roll
112; an upper roll 114 with a corrugated surface pressed
against the pressure belt 113; and a lower roll 115 with
a corrugated surface meshing with the corrugated sur-
face of the upper roll 114. The back liner 20 heated by
the liner pre-heater 10 is wound around the liner preheat-
ing roll 117 and is preheated. Then, the back liner 20 is
guided by the bet roll 111 and is conveyed between the
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nipping portions of the pressure belt 113 and upper roll
114 along with the pressure belt 113. On the other hand,
the core 21 heated by the core pre-heater 12 is wound
around the core pre-heating roll 118 and is preheated.
Then, the core 21 is corrugated by the meshing portions
of the upper roll 114 and lower roll 115. Next, the core
21 is guided by the upper roll 114 and is conveyed be-
tween the nipping portions of the pressure belt 113 and
upper roll 114.

[0062] Apastermainbody200is arranged inthe vicinity
of the upper roll 114 and comprises a paste reservoir 201
and a pasting roll 202. The outer peripheral surface of
the pasting roll 202 contacts the ridges of the corrugated
surface of the core 21 conveyed by the upper roll 114,
and part of the outer peripheral surface is immersed in
the paste stored within the paste reservoir 201. The paste
within the paste reservoir is taken out from the paste res-
ervoir 201 by rotation of the pasting roll 202, and the
paste adhering to the outer peripheral surface of the past-
ing roll 202 is supplied to the ridges of the corrugated
surface of the core 21. The amount of paste on the outer
peripheral surface of the pasting roll 202 is adjusted by
a doctor roll 203. The paste transferred from the pasting
roll 202 onto the doctor roll 203 is removed from the sur-
face of the doctor roll 203 by a scraper 204. The core 21
pasted at the ridges of the corrugated surface by the past-
ing roll 202 is stuck on the liner 20 by the nipping portions
of the pressure belt 113 and upper roll 114. In this way,
there is formed a single faced corrugated sheet 22.
[0063] The paster main body 200, as shown in Fig. 12,
is provided with paste dams 205, 206 that constitute left
and right side walls within the paste reservoir 201. The
width of the paste on the pasting roll 202 is determined
by the positions of the left and right paste dams 205, 206.
The distance (paste dam width B) between the paste
dams 205 and 206 is equal to the width of the paste on
the pasting roll 202 and consequently to the pasted width
on the core 21. The paste dams 205, 206 are attached
to a common screw shaft 207. The screw shaft 207 is
provided parallel to the pasting roll 202 and has an end
portion connected with a motor 208. The screw shaft 207
has two axially spaced regions 207a and 207b different
in groove direction. One paste dam 205 is attached to
one screwed region 207a, and the other paste dam 206
is attached to the other screwed region 207b. Therefore,
the left and right paste dams 205, 207 can be moved in
opposite directions by rotation of the motor 208. If the
motor 208 is positively rotated, the paste dams 205, 206
can be moved away from each other to widen the dis-
tance between the paste dams 205 and 206. On the other
hand, if the motor 208 is reversely rotated, the paste
dams 205, 206 can be moved toward each other to nar-
row the distance between the paste dams 205 and 206.
[0064] The positions in the machine width direction of
the paste dams 205, 206 are determined by the number
of revolutions of the screw shaft 207, that is, the number
of revolutions of the motor 208. To measure the number
of revolutions, the motor 208 has an encoder 209 at-
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tached thereto. The encoder 209 functions as paste-dam
position detection means for detecting positions in the
machine width direction of the paste dams 205, 206.
[0065] The paster according to this embodiment com-
prises the aforementioned paster main body 200, a CCD
camera 4, and a controller 1. The CCD camera 4 is an
image pick-up device for detecting a position in the ma-
chine width direction of the core 21 and is arranged above
the core preheating roll 118 that is a heating roll within
the single facer 11. Since the paper width of the core 21
is contracted by heating at the core preheating roll 118,
the position in the machine width direction changes be-
fore and after the core preheating roll 118. However, if
the CCD camera4 is arranged above the core preheating
roll 118 and picks up the image of the core 21 wound
around the preheating roll 118, the position in the ma-
chine width direction of the core 21 can be accurately
detected. Also, the CCD camera 4 may be arranged on
a downstream side from the core preheating roll 118 in
order to exclude the influence of the contraction of the
core 21 due to heating. However, in the case where the
image of the core 21 is picked up above the core pre-
heating roll 118, there is no flapping of the core 21 and
therefore the position in the machine width direction of
the core 21 can be more accurately detected.

[0066] A signal from the encoder 209 and an image
picked up by the CCD camera 4 are transmitted to the
controller 1. The controller 1 functions as image process-
ing means for processing the image picked up by the
CCD camera 4 and as control means for controlling ro-
tation of the motor 208 based on the result of image
processing and the signal from the encoder 209. Fig. 13
is a flowchart showing these functions of the controller
1. The position adjustment control of the paste dams 205
and 206 by the controller 1 will hereinafter be described
in reference to Figs. 14, 15, and 16 according to the flow-
chart shown in Fig. 13.

[0067] The controller 1 first receives data about the
position in the machine width direction of the core 21 from
a production management device 2 (step S10). The data
about the position in the machine width direction in-
cludes, for example, the paper width of the core 21, ex-
pansion and contraction ratios for each paper type rela-
tive to moisture and temperature, moisture contents and
temperature of the core 21 just before it is pasted, etc.
[0068] Next, the controller 1 sets acceleration and de-
celeration rates and steady moving speed for moving the
paste dams 205, 206 (step S20). The control of the motor
208 by the controller 1 is variable speed control by an
inverter. The paste dams 205, 206 are moved by rotating
the motor 208 in a speed pattern such as that shown in
Fig. 16. More specifically, at the start of movement, the
paste dams 205, 206 are accelerated up to a predeter-
mined speed in a high acceleration rate (a-interval) and,
after acceleration, are moved at a constant speed (b-
interval). And at the stop of movement, the paste dams
205, 206 are decelerated in a high deceleration rate (c-
interval) and, just before stop, are decelerated in a low
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deceleration rate (d-interval). According to the variable
speed control, the paste dams 205, 206 can be moved
to desired positions quickly and accurately, compared
with the case where they are moved at a constant speed
from the start of movement to the stop of movement.
[0069] Next, the controller 1 calculates a moving width
for the paste dams 205, 206 from the data acquired in
step S10. And from the calculated moving width and the
speed pattern set in step S2, the acceleration and decel-
eration rates during the a-interval, c-interval, and d-inter-
val and the constant speed during the b-interval are spe-
cifically set. And the paste dams 205, 206 are moved by
the calculated moving width by rotating the motor 208
according to the set values of the acceleration and de-
celeration rates and constant speed, and the paste dams
205, 206 are preset to the initial positions (step S30). If
the initial positions of the paste dams 205, 206 are thus
preset before the start of operation, the positions of the
paste dams 205, 206 can be quickly adjusted to proper
positions in the feedback control after the start of oper-
ation to be described below. Also, evenin the case where
there is no sufficient time to perform feedback control
because of a small quantity of production, waste of paper
consumption and waste of paste consumption can be
reduced.

[0070] Infeedback control, the controller 1 detects the
paper edges M1 and M2 on the driving and operating
sides of the core 21 from the image picked up by the
CCD camera 4, as shown in Fig. 14. Note that the visual
field 4a of the CCD camera 4 is fixed (for the above, step
S40) .

[0071] Next, the controller 1 calculates a distance m1
between an imaginary reference line and the paper edge
M1 and a distance m2 between the imaginary reference
line and the paper edge M2, as shown in Fig. 15, from
the positions of the paper edges M1 and M2 of the core
21 within the visual field 4a. Since the CCD camera 4
has a wide angle of field, distortion will occur in the edge
portion of the visual field 4a. Therefore, the controller 1
corrects image distortion employing a correction curve
or correction function, and then calculates the distances
m1 and m2 (step S50).

[0072] The controller 1 also detects the current posi-
tions of the paste dams 205, 206 from the number of
revolutions of the motor 208 measured by the encoder
209. And the controller 1 calculates a distance d1 be-
tween the aforementioned reference line and the current
position of the paste dam 205 and a distance d2 between
the reference line and the current position of the paste
dam 206 (step S60).

[0073] And the controller 1 calculates an absolute val-
ue of a difference (m1 - d1) between the distance m1 of
the driving-side paper edge M1 of the core 21 from the
reference line and the distance d1 of the driving-side
paste dam 205 from the reference line, and an absolute
value of a difference (m2 - d2) between the distance m2
of the operating-side paper edge M2 of the core 21 from
the reference line and the distance d2 of the operating-
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side paste dam 206 from the reference line, and decides
whether these absolute values are within a target value
(allowable value) (step S70).

[0074] As the result of decision in step S70, if the dif-
ference in distance is within the target value, the control-
ler 1 returns to step S40 again. Ifthe difference in distance
exceeds the target value, the controller 1 calculates a
deviation between the difference in distance and the tar-
get value (step S80). The controller 1 specifically sets
the acceleration and deceleration rates during the a-in-
terval, c-interval, and d-interval of the speed pattern
shown in Fig. 16 and the constant speed during the b-
interval of the speed pattern shown in Fig. 16, from the
calculated deviation and the speed pattern set in step
S20. And the paste dams 205, 206 are moved by the
deviation by rotating the motor 208 according to the set
values of the acceleration and deceleration rates and
constant speed (step S90).

[0075] Thus, by moving the paste dams 205, 206 so
as to align with the positions of the paper edges of the
core 21 detected above the core preheating roll 118 near
the pasting roll 202, the positions of the paste dams 205,
206 can be accurately adjusted so as to align with the
paper edge positions of the core 21. In addition, since
the paste dams 205, 206 are accelerated in a high ac-
celeration rate at the start of movement and are decel-
erated and stopped in a low deceleration rate at the stop
of movement, there is no misalignment at the stop of
movement because of inertia and the paste dams 205,
206 can be aligned with the paper edge positions of the
core 21 with a high degree of accuracy. Therefore, the
paster according to this embodiment is capable of pre-
venting the occurrence of stains and inferior goods due
to extra adhesion of paste protruding from the core 21,
and reducing waste of paper consumption and waste of
paste consumption.

(E) Fifth Embodiment

[0076] A fifth embodiment of the present invention will
be described in reference to Figs. 17, 18, and 19. This
embodiment, in addition to the position adjustment con-
trol of the paste dams described in the fourth embodi-
ment, is characterized in that control for the travel position
adjustment of a core is also performed at the same time.
[0077] Fig. 17 is a simplified schematic diagram show-
ing a corrugator with a paster constructed according to
this embodiment. As shown in the figure, the core mill
roll stand 14 is equipped with a pair of arms 141 and 141,
by which the opposite ends of the core roll 211 are rotat-
ably supported. The arms 141, 141 are slidablly attached
in the direction of the width of the machine to a shaft 142
secured on a floor. The arms 141, 141 are engaged by
aball screw 143 extending in the machine width direction,
the rear end of which is formed integrally with the rod of
a hydraulic cylinder 146. The position of the hydraulic
cylinder 146 is fixed with respect to the floor. If the hy-
draulic cylinder 146 is actuated, the core roll 211 can be
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moved in the machine width direction integrally with the
ball screw 143 and arms 141, 141. The ball screw 143
is also connected with a motor 144 through a gear 145.
If the ball screw 143 is rotated by the motor 144, the core
roll 211 can also be moved in the machine width direction
along with the arms 141, 141.

[0078] The controller 1 adjusts the travel position of
the core 21 by causing the CCD camera 4 to function as
center-position detection means for detecting the center
position of the core 21, also causing the aforementioned
hydraulic cylinder 146 to function as displacement means
for changing the travel position of the core 21, and con-
trolling the hydraulic cylinder 146 based on the image
picked up by the CCD camera 4 and moving the core roll
211 in the machine width direction. The position adj ust-
ment control of the core 21 by the controller 1 will here-
inafter be described in reference to an explanatory dia-
gram of Fig. 19 according to a flowchart shown in Fig. 18.
[0079] The controller 1 first detects both paper edges
M1 and M2 of the core 21 from the image picked up by
the CCD camera 4 (step T10). The controller 1 then cor-
rects image distortion employing a correction curve or
correction function, and calculates distances m1 and m2
between animaginary reference line and both paper edg-
es M1 and M2, as shown in Fig. 19, from the positions
of the paper edges M1, M2 of the core 21 within the visual
field of the camera 4. And the controller 1 calculates the
center position m0 [m0 = (m2 + m1)/2] in the width direc-
tion of the core 21 from the distances m1, m2 (for the
above, step T20).

[0080] The controller 1 then calculates the absolute
value of a difference between the calculated center po-
sition mO and a reference position (machine center po-
sition), and decides whether the value is within a target
value (allowable value) (step T30). If the difference is
within the target value, the controller 1 returns to step
T10 again. If the difference exceeds the target value, the
controller 1 calculates a deviation from the target value
(step T40). The controller 1 controls the hydraulic cylinder
146 in dependence on the calculated deviation, moves
the core roll 211 in the machine width direction, and adj
usts the travel position of the core 21 in a direction where
the aforementioned deviation becomes zero (step T50).
[0081] Afterthe center position of the core 21 is aligned
with the reference position by the aforementioned con-
trol, the controller 1 performs position adjustment control
of the paste dams 205, 206 in the control method de-
scribed in the fourth embodiment. The paste dams 205,
206 are symmetrically moved in the machine width di-
rection by the common screw shaft 207 and motor 208.
Therefore, when the left and right edges of the core 21
are not at symmetrical positions with respect to the ref-
erence position (machine center position), the paste
dams 205, 206 cannot be accurately aligned with the
paper edges of the core 21. In contract with this, accord-
ing to the paster of this embodiment, position adjustment
of the paste dams 205, 206 is performed after the travel
position of the core 21 is corrected, so the paste dams
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205, 206 can be accurately aligned with the paper edges
of the core 21.

(F) Sixth Embodiment

[0082] A sixth embodiment of the presentinvention will
be described in reference to Figs. 20, 21, and 22. This
embodiment is characterized in that in addition to the
position adjustment control of the paste dams described
in the fourth embodiment and the travel position adjust-
ment control of the core described in the fifth embodi-
ment, control for travel position adjustment of a liner is
also performed at the same time.

[0083] Fig. 20is a simplified schematic diagram show-
ing a paster constructed according to this embodiment.
As shown in the figure, the construction of a liner mill roll
stand 13 is the same as that of a core mill roll stand 14.
The opposite ends of a liner roll 201 are rotatably sup-
ported by arms 131, 131. The arms 131, 131 are slidablly
attached in the machine width direction to a shaft 132
secured on a floor. The arms 131, 131 are engaged by
aball screw 133 extending in the machine width direction,
the rear end of which is formed integrally with the rod of
a hydraulic cylinder 136. If the hydraulic cylinder 136 is
actuated, the core roll 201 can be moved in the machine
width direction. The ball screw 133 is also connected with
a motor 134 through a gear 135. If the ball screw 133 is
rotated by the motor 134, the core roll 201 can also be
moved in the machine width direction.

[0084] A CCD camera 3 is arranged above the path of
travel of a liner 20. Considering thermal contraction of
the liner 20 due to heating at a liner preheating roll 117
shown in Fig. 12, it is preferable that the camera 3 be
arranged above the liner preheating roll 117 or on the
downstream side of the liner preheating roll 117. How-
ever, in the case where a distance from the liner preheat-
ing roll 117 to a belt roll 111 is short and it is fairly difficult
to arrange the CCD camera 3, it may be arranged on the
upstream side of the liner preheating roll 117. However,
because the liner 20 is also caused to contract by heating
at a liner pre-heater 10, it is preferable to arrange the
CCD camera 3 on a downstream side from the preheater
10.

[0085] Theimage picked up by a CCD camera4, along
with the image picked up by the CCD camera 3, is trans-
mitted to a controller 1, in which they are processed. Fig.
21 is a flowchart showing the function of the controller 1.
The position adjustment control of the liner 20 and core
21 by the controller 1 will hereinafter be described in ref-
erence to an explanatory diagram of Fig. 22 according
to the flowchart shown in Fig. 21.

[0086] The controller 1 first detects both paper edges
L1 and L2 of the liner 20 from the image picked up by
the CCD camera 3, and also detects both paper edges
M1 and M2 of the core 21 from the image picked up by
the CCD camera 4 (step U10). The controller 1 then cor-
rects image distortion employing a correction curve or
correction function, and calculates distances 11, 12, m1,
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and m2 between an imaginary reference line and the
paper edges L1, L2, M1 and M2, as shown in Fig. 22,
from the positions of the paper edges L1, L2 of the liner
20 within the visual field of the camera 3 and the positions
of the paper edges M1, L2 of the liner 20 within the visual
field of the camera 4. And the controller 1 calculates the
center position 10 [10 = (12 + 11)/2] in the width direction
of the liner 20 from the distances 11, 12, and also calcu-
lates the center position m0 [m0 = (m2 + m1)/2] in the
width direction of the core 21 from the distances m1, m2
(for the above, step U20).

[0087] The controller 1 then calculates the absolute
values of differences between the calculated center po-
sitions 10, m0 and a reference position (machine center
position), and decides whether each of the values is with-
in a target value (allowable value) (step U30). If each
difference is within the target value, the controller 1 re-
turns to step U10 again. If each difference exceeds the
target value, the controller 1 calculates deviations of the
core 21 and liner 20 from the target value (step U40).
The controller 1 controls the hydraulic cylinder 146 in
dependence on the deviation calculated for the core 21,
moves the core roll 211 in the machine width direction,
and adj usts the travel position of the core 21 in a direction
where the deviation becomes zero. The controller 1 also
controls the hydraulic cylinder 136 in dependence on the
deviation calculated for the liner 20, moves the liner roll
201 in the machine width direction, and adjusts the travel
position of the liner 20 in a direction where the deviation
becomes zero (for the above, step U50).

[0088] After the center position of the liner 20 and the
center position of the core 21 are aligned with the refer-
ence position by the aforementioned control, the control-
ler 1 performs position adjustment control of the paste
dams 205, 206 in the control method described in the
fourth embodiment. By adjusting the positions of the
paste dams 205, 206 after the travel positions of the liner
20 and core 21 are thus corrected, the paste dams 205,
206 can be accurately aligned with the paper edges of
the core 21. In addition, the pasted region of the core 21
can be prevented from protruding from the liner 20 be-
cause of misalignment between the center position of the
liner 20 and the reference position.

(G) Others

[0089] While the presentinvention has been described
with reference to the preferred embodiments thereof, the
invention is not to be limited to the details given herein,
but may be modified within the scope of the invention
hereinafter claimed. For example, the alignment method
of the liner and the core is not limited to the methods
described in the aforementioned embodiments. If one of
the two web mediums can be arranged inside the other
web medium, other alignment methods are applicable.

[0090] The position detection means for detecting po-
sitions in the machine width direction of the liner and core
can employ not only image pick-up devices such as CCD
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cameras, but also displacement sensors.

[0091] In the third embodiment, while only one side of
a single faced corrugated sheet is picked up with a single
CCD camera, both sides of a single faced corrugated
sheet may be picked up with two CCD cameras to detect
the paper edges of the liner and core.

[0092] In the embodiments, in adjusting the travel po-
sition of a web medium, the base paper roll of web me-
dium is moved in the machine width direction. However,
the base paper roll may be rotated in a plane parallel to
the axis to vary the angle between the sending-out direc-
tion of the web medium from the base paper roll and the
line traveling direction. If the base paper roll is thus ro-
tated, the travel position of the web medium is gradually
varied in the machine width direction in dependence on
the angle between the sending-out direction of the web
medium and the line traveling direction. Therefore, the
travel position of the web medium can be adjusted by
controlling the angle of rotation of the base paper roll.
[0093] In the fourth embodiment, the left and right
paste dams are driven by a common screw shaft and a
motor, but they may be independently driven by dedicat-
ed drive units. In this case, even when the center position
of a core is shifted from the machine center position that
is a reference position, the paste dams can be accurately
aligned with the paper edges of the core by independently
adjusting the positions of the paste dams.

Claims
1. A position adjustment apparatus comprising:

position detection means (3, 4) for detecting po-
sitions in a machine width direction of two web
mediums (20, 21) that are to be stuck together
in a single facer;

displacement means (136, 146) for changing a
travel position of at least one of said two web
mediums (20, 21); and

control means (1) for controlling said displace-
ment means (136, 146);

wherein said control means (1) is constructed
to control said displacement means (136, 146),
based on a result of detection obtained by said
position detection means (3, 4), so that one (21)
of said two web mediums is arranged inside the
other web medium (20).

2. The position adjustment apparatus as set forth in
claim 1, wherein said position detection means (3,
4) are constructed to detect positions of said two web
mediums (20, 21), at positions that are above heating
rolls (117, 118) arranged very near to a location
where said two web mediums (20, 21) are stuck to-
gether, or above downstream sides from said heat-
ing rolls (117, 118).
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3. The position adjustment apparatus as set forth in
claim 1 or 2, wherein said displacement means (136,
146) comprise means for moving rolls (201, 211) of
said web mediums (3, 4) in said machine width di-
rection and/or rotating said rolls in planes parallel to
axes of said rolls.

4. The position adjustment apparatus as set forth in
any one of claims 1 to 3, further comprising:

data acquisition means for acquiring data about
apositionin said machine width direction of each
of said web mediums (3, 4);

wherein said control means (1) is constructed
to preset a travel position of each of said two
web medium (20, 21) prior to the start of oper-
ation, by controlling said displacement means
(136, 146) in dependence on said data so that
one (21) of said web mediums is arranged inside
the other web medium (20).

5. A position adjustment apparatus comprising:

data acquisition means for acquiring data about
positions in a machine width direction of two web
mediums (20, 21) that are to be stuck together
in a single facer;

displacement means (136, 146) for changing a
travel position of at least one of said two web
mediums (20, 21); and

control means (1) for controlling said displace-
ment means (136, 146);

wherein said control means (1) is constructed
to preset the travel position of each of said two
web medium (20, 21) by controlling said dis-
placement means (136, 146) in dependence on
said data so that one (21) of said two web me-
diums is arranged inside the other web medium
(20).

6. A paster for a single facer comprising:

a pasting roll (202) for causing paste within a
paste reservoir (201) to adhere to a core (21);
paste dams (205, 206), which constitute side
walls of said paste reservoir (201), for regulating
a width of said paste adhering to said pasting
roll (202);

paper-edge position detection means (4) for de-
tecting a position of a paper edge of said core
(21) ata positionthatis above a heating roll (118)
arranged very near to said pasting roll (202) or
above a downstream side from said heating roll
(118);

paste-dam position detection means (209) for
detecting positions of said paste dams (205,
206);

movement means (208) for moving said paste
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dams (205, 206) in a machine width direction;
and

control means (1) for controlling said movement
means (208);

wherein said control means (1) is constructed &
to calculate a deviation between the paper edge
position detected by said paper-edge position
detection means (4) and the paste dam position
detected by said paste-dam position detection
means (209), and control said movementmeans 70
(208) in a direction where said deviation be-
comes zero.

7. The paster as set forth in claim 6, further comprising:
15

data acquisition means for acquiring data about
a position of a paper edge of said core (21);
wherein said control means (1) is constructed
to preset positions of said paste dams (205, 206)
by controlling said movement means (208) in 20
dependence on said data, prior to the start of
operation.

8. The paster as set forth in claim 6 or 7, wherein said
control means (1) is constructed to control said 25
movement means (208) so that said paste dams
(205, 206) are accelerated in a high acceleration rate
at the start of movement and are decelerated and
stopped in a low deceleration rate at the stop of
movement. 30
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