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(57) A label pasting apparatus includes a feeding
mechanism that includes; a supply roll around which a
sheet, which includes a base material and a label that is
provided on the base material by means of an adhesive
agent, is wound, and a wind-up roll around which the
base material, included in the sheet supplied from the
supply roll, is wound, a printing unit that performs printing
on the label, a peeling member that peels off the label
from the base materialincluded in the sheetthathas been
fed by the feeding mechanism, a pasting mechanism that
pastes the label, whose front end of the sheet in a feeding
direction has been peeled off from the base material, ona
cylindrical body along an outer circumferential surface, a
detection unit for detecting an outer diameter of the wind-
up roll, around which the base material has been wound,
and a control unit that controls the feeding mechanism.
The control unit controls the feeding mechanism such
that the feeding mechanism starts, when it is detected by
the detection unit that the outer diameter of the wind-up
roll becomes equal to or larger than a predetermined
outer diameter, a preliminary peeling operation for peel-
ing off the front end of the label from the base material and
returning the label to the base material by feeding the
sheet backward, and peels off the front end of the label
from the base material after the preliminary peeling op-
eration.
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Description
Field
[0001] The presentinvention relates to a label pasting

apparatus, a method of controlling the label pasting
apparatus, and a program for controlling the label pasting
apparatus.

Background

[0002] For example, there is a known label pasting
apparatus that pastes a label, which has been peeled
off from a base material included in a sheet, on an outer
circumferential surface of a cylindrical body of a test tube,
such as a blood collection tube. As this type of the label
pasting apparatus, there is a label pasting apparatus that
peels off a part of the front end of a label from a base
material included in a sheet, and that peels off the label
from the base material while pasting the label on the
cylindrical body starting from the front end of the label
along the outer circumferential surface of the cylindrical
body.

[0003] In the label pasting apparatus, when the front
end of the label has been peeled off from the base
material, the front end of the label tends to be pulled in
the direction in which the base material is fed, a variation
is produced in the orientation of the front end portion of
the label. As aresult of this, accuracy of the position of the
label to be pasted on the outer circumferential surface of
the cylindrical body, is decreased in accordance with the
orientation of the front end portion of the label. In the case
where the front end portion of the label is not appropri-
ately peeled off from the base material, for example, the
front end portion of the label comes into collision with the
outer circumferential surface of the cylindrical body, and
there may possibly occur poor pasting as a result of the
label being pasted on the cylindrical body while the front
end portion of the label is folded, or the like.

[0004] This phenomenonis particularly conspicuousin
the case of a low temperature environment, in which
adhesive force of an adhesive agent applied to the label
increases, or in a case of the use of a label, to which an
adhesive agent having large adhesive force is applied.
Furthermore, in the case where a roll sheet, such as aroll
of paper, in which a sheet is wound is used, the diameter
on the center side of the roll sheet in the radial direction is
smaller than the diameter on the outer circumferential
side, a curling tendency is likely to be generated in the
sheet, and thus, the orientation of the front end portion of
the label is likely to be unstable due to the curling ten-
dency.

[0005] As a result of this, the label pasting apparatus
performs a preliminary peeling operation for peeling off
the front end of the label from the base material and
returning the label to the base material by feeding the
sheet in the backward direction, and after the preliminary
operation, the label pasting apparatus peels off the front
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end of the label from the base material. As a result of this,
it is possible to enhance the stability of the orientation of
the front end portion of the label, which has been peeled
off from the base material, and it is also possible to
enhance the reliability of the pasting operation for the
label with respect to the outer circumferential surface of
the cylindrical body.

Citation List
Patent Literature

[0006] Patent Literature 1: International Publication
Pamphlet No. WO 2020/261445

Summary
Technical Problem

[0007] However, it takes time for the label pasting
apparatus to perform the above described preliminary
peeling operation, so that there is a problem in that
pasting efficiency of the label is decreased as a result
of the preliminary peeling operation being performed on
all of the labels, which are included in the roll sheet.
[0008] Accordingly, the disclosed technology has been
conceived in light of the circumstances described above,
and an object thereof is to provide a label pasting appa-
ratus that is able to start a preliminary peeling operation
when poor pasting of a label is likely to occur, and that is
able to enhance the pasting efficiency of the label, a
method of controlling the label pasting apparatus, and
a program for controlling the label pasting apparatus.
Solution to Problem

[0009] To solve the above problem and attain the ob-
ject, a label pasting apparatus disclosed in this applica-
tion, according to an aspect, includes: a feeding mechan-
ism that includes a supply roll around which a sheet,
which includes a base material and a label that is pro-
vided on the base material by means of an adhesive
agent, is wound, and a wind-up roll around which the
base material, which is included in the sheet that is
supplied from the supply roll, is wound; a printing unit
that performs printing on the label; a peeling member that
peels off the label from the base material included in the
sheet that has been fed by the feeding mechanism; a
pasting mechanism that pastes the label, whose front
end of the sheetin a feeding direction has been peeled off
from the base material, on a cylindrical body along an
outer circumferential surface; a detection unit for detect-
ing an outer diameter of the wind-up roll, around which
the base material has been wound; and a control unit that
controls the feeding mechanism, wherein the control unit
controls the feeding mechanism such that the feeding
mechanism starts, when it is detected by the detection
unit that the outer diameter of the wind-up roll becomes
equal to or larger than a predetermined outer diameter, a
preliminary peeling operation for peeling off the front end
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of the label from the base material and returning the label
to the base material by feeding the sheet backward, and
peels off the front end of the label from the base material
after the preliminary peeling operation.

Advantageous Effects of Invention

[0010] According to an aspect of an embodiment of the
label pasting apparatus, it is possible to start a prelimin-
ary peeling operation when poor pasting of a label is likely
to occur, and thus, it is able to enhance the pasting
efficiency of the label.

Brief Description of Drawings
[0011]

FIG. 1 is a perspective view illustrating an external
appearance of a blood collection tube preparation
apparatus according to an embodiment.

FIG. 2 is a perspective view illustrating an inner part
of the blood collection tube preparation apparatus
according to the embodiment.

FIG. 3 is a longitudinal sectional view for explaining
the inner part of the blood collection tube preparation
apparatus according to the embodiment.

FIG. 4 is a schematic view illustrating a relevant part
of a label pasting apparatus according to the embo-
diment.

FIG.5isaplan viewillustrating a sheet thatis usedin
the label pasting apparatus according to the embo-
diment.

FIG. 6 is a schematic view for explaining a rotary
encoder used for a wind-up roll according to the
embodiment.

FIG. 7A is a schematic view illustrating a state in
which a frontend of a label has been peeled off in the
label pasting apparatus according to the embodi-
ment.

FIG. 7B is a schematic view illustrating a state in
which a frontend of a label has been peeled offin the
label pasting apparatus according to the embodi-
ment.

FIG. 8 is a flowchart for explaining control of a pre-
liminary peeling operation according to the embodi-
ment.

FIG. 9is adiagram illustrating a change in tension of
a backing sheet occurring in accordance with a
change in an outer diameter of the wind-up roll.

Description of Embodiments

[0012] Preferred embodiments of a label pasting ap-
paratus, a method of controlling the label pasting appa-
ratus, and a program for controlling the label pasting
apparatus disclosed in the present application, will be
described in detail below with reference to the accom-
panying drawings. Furthermore, the label pasting appa-
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ratus, the method of controlling the label pasting appa-
ratus, and the program for controlling the label pasting
apparatus disclosed in the present application are not
limited by the embodiments described below.

[Embodiment]

[0013] FIG. 1 is a perspective view illustrating an ex-
ternal appearance of a blood collection tube preparation
apparatus according to an embodiment. FIG. 2 is a
perspective view illustrating an inner part of the blood
collection tube preparation apparatus according to the
embodiment. As illustrated in FIG. 1 and FIG. 2, a blood
collection tube preparation apparatus 1 includes a hous-
ing that has a top face cover CV1, a side face cover CV2,
and a front face cover CV3, and is constituted such that
each of parts included in the inner part is able to be
opened and closed. The front face cover CV3 is provided
with an operation panel 5 that is used to operate a blood
collection tube supply apparatus 2 and a label pasting
apparatus 3, both of which will be described later. In FIG.
1and FIG. 2, adepth direction of the blood collection tube
preparation apparatus 1 is indicated by an X direction, a
width direction of the blood collection tube preparation
apparatus 1 is indicated by a Y direction, and a height
direction of the blood collection tube preparation appa-
ratus 1isindicated by a Z direction. Inalso FIG. 3 and the
subsequent drawings, in the same manner as in FIG. 1
and FIG. 2, each of the X, Y, and Z directions is indicated.
[0014] FIG. 3 is a longitudinal sectional view for ex-
plaining an inner part of the blood collection tube pre-
paration apparatus 1 according to the embodiment. As
illustrated in FIG. 3, the blood collection tube preparation
apparatus 1 includes a blood collection tube supply ap-
paratus 2, and the label pasting apparatus 3 that pastes a
label on a blood collection tube 4, which has been sup-
plied from the blood collection tube supply apparatus 2.
The blood collection tube supply apparatus 2 includes a
plurality of accommodating units 6A and 6B in each of
which the blood collection tube 4 is accommodated, a
feeding unit 7 that feeds the blood collection tube 4 from
each of the accommodating units 6A and 6B, and a
conveyance unit 8 that conveys the blood collection tube
4, which has been fed from the feeding unit 7.

[0015] The plurality of accommodating units 6A and
the plurality of accommodating units 6B are arranged
side by side in the X direction. In each of the accommo-
dating units 6A and in each of the accommodating unit
6B, for example, the blood collection tubes 4, which have
different sizes, are accommodated. In each of the ac-
commodating units 6A and 6B, the plurality of blood
collection tubes 4 are arranged along the Z direction such
that the length direction of the blood collection tubes 4 is
oriented in a lateral direction. The feeding unit 7 is ar-
ranged in a lower part of the accommodating units 6A and
6B, and feeds the blood collection tubes 4 from the inside
of the respective accommodating units 6A and 6B. The
conveyance unit 8 includes a conveyance member 9 that



5 EP 4 455 038 A1 6

moves forward and backward along the X direction, and
supplies the blood collection tubes 4 to the label pasting
apparatus 3 by conveying each of the blood collection
tubes 4 from the feeding unit 7 by using the conveyance
member 9.

(Configuration of label pasting apparatus)

[0016] As illustrated in FIG. 3, the label pasting appa-
ratus 3 includes a sheet supply mechanism 16 that
functions as a feeding mechanism, and that feeds a sheet
10, whichincludes alabel 12 thatis provided on a backing
sheet 11 that will be described later and that functions as
a base material by way on an adhesive agent (adhesive
layer) 13, and a printing unit 17 that performs printing on
the label 12. Furthermore, the label pasting apparatus 3
includes a peeling member 18 that peels off the label 12
from the sheet 10 that has been fed by the sheet supply
mechanism 16, and a pasting mechanism 19 that pastes
the label 12, in which a front end 12a of the label 12 in the
feeding direction (X direction) of the sheet 10 has been
peeled off from the backing sheet 11 by a predetermined
amount of reference peeling, along the outer circumfer-
ential surface of each of the blood collection tubes 4 each
of which is constituted as a cylindrical body.

[0017] FIG. 4 is a schematic view illustrating a relevant
part of the label pasting apparatus 3 according to the
embodiment. Furthermore, as illustrated in FIG. 4, the
label pasting apparatus 3 includes a control unit 21 that
controls each of the sheet supply mechanism 16, the
printing unit 17, and the pasting mechanism 19. The
control unit 21 includes a control circuit board (not illu-
strated) on which, for example, a central processing unit
(CPU), a storage device, an input-output device, a com-
munication interface, a media interface, and the like are
provided, and the sheet supply mechanism 16, the print-
ing unit 17, and the pasting mechanism 19 are electrically
connected with each other. The control unit 21 according
to the embodiment controls each of the sheet supply
mechanism 16, the printing unit 17, and the pasting
mechanism 19; however, it may also possible to inde-
pendently use a control unit that controls the sheet supply
mechanism 16, and another control unit that controls the
printing unit 17 and the pasting mechanism 19.

(Control of sheet supply mechanism performed by con-
trol unit)

[0018] Then, the control unit 21 included in the label
pasting apparatus 3 controls the sheet supply mechan-
ism 16 such that the sheet supply mechanism 16 per-
forms a preliminary peeling operation for peeling off the
front end 12a of the label 12 in an X1 direction by a
predetermined amount of preliminary peeling and return-
ing all of the labels 12 to the backing sheet 11 by feeding
the sheet 10 backward in an X2 direction by the sheet
supply mechanism 16. The control unit 21 controls the
sheet supply mechanism 16 such that the sheet supply
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mechanism 16 starts the preliminary peeling operation at
a predetermined timing at which tension of the backing
sheet 11 of the sheet 10, fed by the sheet supply mechan-
ism 16, is equal to orless than a predetermined threshold.
The timing, at which the preliminary peeling operation is
to be started, will be described later. Furthermore, the
control unit 21 controls the sheet supply mechanism 16
such that the sheet supply mechanism 16 peels off the
front end 12a of the label 12 by the predetermined
amount of the reference peeling after the preliminary
peeling operation.

(Configuration of sheet)

[0019] FIG.5isaplanview llustrating the sheet 10 that
is used in the label pasting apparatus 3 according to the
embodiment. The sheet 10 includes the backing sheet
11, and the labels 12 that are provided on the backing
sheet 11 by way of the adhesive agent 13. As illustrated in
FIG. 5, the plurality of labels 12 are arranged along the
longitudinal direction of the backing sheet 11 at prede-
termined intervals. A length L of the label 12, provided on
the backing sheet 11 in the longitudinal direction, is
formed to be about, for example, 30 [mm] to 35 [mm].
A width W of the label 12, provided on the backing sheet
11 in the short direction, is formed to be about, for ex-
ample, 50 [mm].

[0020] As the sheet 10, a roll sheet, around which the
backing sheet 11 is wound in such a manner that the
labels 12, which are provided on the backing sheet 11,
face toward the outer circumferential side, is used.
Furthermore, the sheet 10 is not limited to the roll sheet,
but a sheet, what is called a fanfold sheet, that is folded
alternately in the longitudinal direction of the sheet 10ina
bellow folding shape may be used. Furthermore, as the
sheet 10 using a radio frequency identifier (RFID), the
sheet 10, in which a RF tag is provided on the label 12,
may also be used.

(Configuration of sheet supply mechanism)

[0021] As illustrated in FIG. 3 and FIG. 4, the sheet
supply mechanism 16 includes a supply roll 23 that is the
above described roll sheet, a plurality of guide rollers 24
and a plurality of guide plates 25 that guide the sheet 10,
delivered from the supply roll 23, a wind-up roll 26 that
winds up the backing sheet 11 from which the label 12 has
been peeled off, and a roller drive mechanism 27 that
drives the wind-up roll 26.

[0022] The roller drive mechanism 27 includes a driv-
ing roller 28 that rotates the wind-up roll 26, a motor 29
that rotationally drives the driving roller 28, and a driving
belt 30 that transmits the driving force of the motor 29.
Thedriving belt 30 is stretched across a rotation shaft 29a
ofthe motor 29, a rotation shaft 28a of the driving roller 28,
and a rotation shaft 35a of a platen roller 35, which will be
described later, provided in the printing unit 17, and, in
addition, the driving roller 28 and the platen roller 35, are
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rotated via the driving belt 30. The wind-up roll 26 is
rotated in accordance with a rotation of the driving roller
28. Therefore, the wind-up roll 26 is rotated in synchro-
nization with the rotation of the platen roller 35.

[0023] Atorquelimiter 33is provided on arotation shaft
26a of the wind-up roll 26, a torque, which is applied to the
rotation shaft 26a, is limited as a result of occurring idling
due to a slide rotation of the wind-up roll 26 when a torque
above a certain level is applied to the rotation shaft 26a.
As aresult of this, the torque limiter 33 prevents tension
above a certain level from being applied to the sheet 10,
which is supplied from the supply roll 23 and which is
wound up around the wind-up roll 26. As aresult of this, in
the sheet supply mechanism 16, an amount of winding of
the wind-uproll 26 isincreased, and as the outer diameter
of the wind-up roll 26 is increased, an amount of slippage
of the wind-up roll 26 with respect to an amount of con-
veyance of the backing sheet 11, which is performed by
the platen roller 35, is increased.

[0024] The peeling member 18 is arranged on the
downstream side of the printing unit 17 in the path of
the sheet 10 that is supplied from the supply roll 23. The
peeling member 18 is formed in a flat plate shape, and is
secured along the feeding direction (the X1 direction) of
the sheet 10.

[0025] The sheet supply mechanism 16 peels off, from
the frontend 12aside, the label 12, on which the adhesive
agent 13 is applied, from the backing sheet 11 that is
included in the sheet 10, by turning back the sheet 10,
which is delivered from the supply roll 23, at the leading
end ofthe peelingmember 18. The sheet supply mechan-
ism 16 winds up only the backing sheet 11, which has
passed through the leading end of the peeling member
18, onto the wind-up roll 26.

[0026] The sheet supply mechanism 16 includes, as
illustrated in FIG. 4, a front end detection sensor 31 that
detects the front end 12a of the label 12, which has been
peeled off from the backing sheet 11 by the peeling
member 18, and a rear end detection sensor 32 that
detects a rear end 12b of the label 12, which is provided
on the backing sheet 11 (see FIG. 7A).

[0027] The frontend detection sensor 31 is arrangedin
an upper part (the Z direction) on the downstream side in
the feeding direction (the X1 direction) of the sheet 10
with respect to the leading end of the peeling member 18,
and is electrically connected to the control unit 21. The
rear end detection sensor 32 is arranged at a predeter-
mined position on the upstream side in the feeding direc-
tion (the X1 direction) of the sheet 10 with respect to the
printing unit 17, and is electrically connected to the con-
trol unit 21.

[0028] Each of the front end detection sensor 31 and
the rear end detection sensor 32 are constituted by using
a transmission type optical sensor (not illustrated), and
includes a light emitting unit that emits detection light, and
a light receiving unit that receives the detection light sent
from the light emitting unit. The light emitting unit and the
light receiving unit are arranged so as to sandwich the
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path of the label 12, and detects the label 12 as a result of
the label 12 blocking the detection light.

[0029] Furthermore, the sheet supply mechanism 16
includes a rotation detection unit 44 that is used to detect
rotation of the wind-up roll 26, around which the backing
sheet 11 of the sheet 10 is wound. Furthermore, the
rotation detection unit 44 also has a function of the
detection unit that is used to detect the outer diameter
(winding diameter) of the wind-up roll 26, around which
the backing sheet 11 is wound. The rotation detection unit
44 is electrically connected to the control unit 21, and the
control unit 21 controls the sheet supply mechanism 16
on the basis of the detection result, which is obtained by
the rotation detection unit 44.

[0030] FIG.6isaschematicview forexplaining arotary
encoder used for the wind-up roll 26 according to the
embodiment. As illustrated in FIG. 6, the rotary encoder is
used as the rotation detection unit 44, and the rotation
detection unit 44 includes a transmission type optical
sensor 44a and a slit disc 44b. The transmission type
optical sensor 44a includes, although not illustrated, a
light emitting unit that emits detection light, and a light
receiving unit that receives the detection unit, which has
been emitted by the light emitting unit. The slit disc 44b is
secured on the rotation shaft 26a of the wind-up roll 26,
and a plurality of slits 44c are formed around the circum-
ferential direction of the outer circumferential portion. The
rotation detection unit 44 detects a speed of rotation and
an angle of rotation of the rotation shaft 26a of the wind-up
roll 26 (a speed of rotation and an angle of rotation of the
wind-up roll 26) as aresult of the transmission type optical
sensor 44a receiving the detection light, which passes
through each of the slits 44¢ provided on the slit disc 44b.
[0031] When the sheet supply mechanism 16 starts a
supply of the sheet 10, the rotation detection unit 44
detects a change in the speed of rotation of the rotation
shaft 26a of the wind-up roll 26, to which the starting end
of the backing sheet 11 is attached. When the speed of
rotation of the rotation shaft 26a detected by the rotation
detection unit 44 becomes equal to or larger than a
predetermined speed, the control unit 21 determines that
predetermined tension is applied to the sheet 10, which is
delivered from the supply roll 23, and starts control of the
label pasting apparatus 3. In other words, when the wind-
up roll 26 starts winding up of the backing sheet 11, the
control unit 21 determines, on the basis of the speed of
rotation of the wind-up roll 26 detected by the rotation
detection unit 44, whether or not the tension, which is
applied to the backing sheet 11 whose starting end side
has been wound around the wind-up roll 26, becomes
equal to or larger than the predetermined tension. As a
result of this, the sheet supply mechanism 16 is able to
feed the sheet 10 in an appropriate feeding state, in which
the predetermined tension is applied to the sheet 10.
[0032] In addition, the control unit 21 calculates the
outer diameter of the wind-up roll 26, around which the
backing sheet 11 is wound, on the basis of, for example,
the angle of rotation of the rotation shaft 26a of the wind-
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up roll 26 (an amount of rotation of the wind-up roll 26) that
has been detected by the rotation detection unit44. In the
present embodiment, it is assumed that the calculation
result of the outer diameter of the wind-up roll 26 that has
been obtained on the basis of the detection result ob-
tained by the rotation detection unit44, is also included in
the detection result obtained by the rotation detection unit
44. When it is detected by the rotation detection unit 44
that the outer diameter of the wind-up roll 26 becomes
equal to or larger than a predetermined outer diameter,
the control unit 21 controls the sheet supply mechanism
16 such that the sheet supply mechanism 16 starts the
preliminary peeling operation for peeling off the front end
12a of the label 12 from the backing sheet 11 and return-
ing the label 12 to the backing sheet 11 by feeding the
sheet 10 backward, and, after the preliminary peeling
operation, the sheet supply mechanism 16 peels off the
front end 12a of the label 12 from the backing sheet 11.
[0033] By performing the preliminary peeling operation
in this way, the label pasting apparatus 3 according to the
present embodiment, is able to appropriately paste the
label 12 on the blood collection tube 4, so that it is
possible to suppress an occurrence of poor pasting of
the label 12. Moreover, further details about control of the
preliminary peeling operation, performed by the control
unit 21, will be described later.

[0034] In addition, as described above, the rotation
detection unit 44 has a function for detecting tension of
the backing sheet 11, applied at the time of beginning to
wind up the backing sheet 11, as well as a function of
detecting the outer diameter of the wind-up roll 26. As a
resultof this, in the label pasting apparatus 3, itis possible
to suppress an increase in the number of rotation detec-
tion units that are used to control the sheet supply me-
chanism 16, so that it is possible to simplify the config-
uration of the sheet supply mechanism 16.

(Configuration of printing unit)

[0035] As illustrated in FIG. 4, the printing unit 17
includes a thermal head 34 that performs printing on
the label 12, the platen roller 35 that supports the sheet
10 by sandwiching the sheet 10 between the thermal
head 34 and the platen roller 35, and a head holder
member 36 that holds the thermal head 34. The printing
unit 17 sandwiches the label 12 together with the backing
sheet 11 between the thermal head 34 and the platen
roller 35, and performs printing on the label 12 by the
thermal head 34 while feeding the sheet 10 by the platen
roller 35. Furthermore, the printing unit 17 is not limited to
the configuration in which the printing unit 17 includes the
thermal head 34, but the printing unit 17 may also be
configured to have, for example, an inkjet head.

[0036] Furthermore, the label pasting apparatus 3 ac-
cording to the embodimentincludes, as illustrated in FIG.
3, in order to manually paste the label 12 on the blood
collection tube 4, a sheet supply mechanism 37 that
includes a manual use supply roll 38, and a printing unit
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39 that performs printing on the label 12, which has been
supplied from the manual use supply roll 38. Each of the
sheet supply mechanism 37 and the printing unit 39 has
the same configuration as the configuration of each of the
sheet supply mechanism 16 and the printing unit 17
described above.

(Configuration of pasting mechanism)

[0037] Asillustrated in FIG. 4, the pasting mechanism
19 includes a pasting roller 41 that pastes the label 12 on
the blood collection tube 4 by rotating along the outer
circumferential surface of the blood collection tube 4, a
guide roller 42 that rotatably supports the blood collection
tube 4 on which the label 12 is pasted by the pasting roller
41, and a pressure roller 43 that presses the blood
collection tube 4 on the pasting roller 41. Furthermore,
although not illustrated, the pasting mechanism 19 in-
cludes a supporting member that supports the blood
collection tube 4, which has been supplied from the blood
collection tube supply apparatus 2 together with the
pressure roller 43, a rotation mechanism for rotating
the pasting roller 41, and a moving mechanism for mov-
ing the pressure roller 43.

[0038] The pasting roller 41 is arranged on the down-
stream side of the feeding direction (the X1 direction) of
the label 12 with respect to the leading end of the peeling
member 18. The pasting roller 41 is located at a position,
in which the lower side of the outer circumferential sur-
face of the pasting roller 41 is located at an upper part in
the vicinity of the leading end of the peeling member 18,
and is arranged on the opposite side of the side, on which
the adhesive agent 13 is applied to the label 12 that is
peeled off by the peeling member 18 (see FIG. 10A).
Therefore, the lower side of the outer circumferential
surface of the pasting roller 41 is located at an upper
part in the vicinity of the front end 12a of the label 12,
which has been peeled off from the backing sheet 11 by
the leading end of the peeling member 18.

[0039] The guide roller 42 is arranged on a lower part
with respect to the leading end of the peeling member 18,
and the outer circumferential surface of the guide roller 42
is located opposite the outer circumferential surface of
the pasting roller 41. Furthermore, as illustrated in FIG. 3,
atray 47, in which the blood collection tubes 4, on each of
which the label 12 is pasted, are accommodated, is
provided on the lower part of the pasting mechanism 19.

(Preliminary peeling operation)

[0040] In the following, a description will be given of
control of a start of the preliminary peeling operation
performed on the label 12 as a result of the control unit
21 controlling the sheet supply mechanism 16.

[0041] As described above, the torque limiter 33 is
provided on the rotation shaft 26a of the wind-up roll
26 that is included in the sheet supply mechanism 16,
so that the amount of winding of the wind-up roll 26 is
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increased, and thus, the amount of slippage of the wind-
up roll 26, with respect to the amount of conveyance of the
backing sheet 11 due to the platen roller 35 is increased
as the outer diameter of the wind-up roll 26, is larger. As a
result of this, the torque, which is applied to a rotation
shaft 26aa of the wind-up roll 26, is constant, so that the
tension, which is applied to the backing sheet 11 that is
wound up by the wind-up roll 26, is gradually decreased
as the outer diameter of the wind-up roll 26, around which
the backing sheet 11 is wound, is larger.

[0042] In the case where the tension of the backing
sheet 11 becomes lower than the predetermined thresh-
old, when the front end 12a of the label 12 is peeled off by
the peeling member 18, the orientation of the front end
12a of the label 12, disposed on the backing sheet 11, is
changed, and poor pasting of the label 12, which is
pasted on the blood collection tube 4, is likely to occur.
[0043] Accordingly, in the label pasting apparatus 3
according to the embodiment, the preliminary peeling
operation is started when the tension of the backing sheet
11 falls the level lower than the predetermined threshold.
Here, the preliminary peeling operation indicates an op-
eration performed such that, as illustrated in FIG. 7A, the
front end 12a of the label 12 is peeled off by the peeling
member 18, by an amount of preliminary peeling that is
larger than the amount of the reference peeling, and then,
as illustrated in FIG. 7B, the sheet 10 is fed backward
such that, for example, the entire of the label 12 is
returned to the backing sheet 11. As one example, the
amount of the reference peeling is about 3.5 [mm], and
the amount of the preliminary peeling is about 6,5 [mm] to
4.5 [mm]. In the preliminary peeling operation, for exam-
ple, a plurality of preliminary peeling operations each
using a different amount of the preliminary peeling,
may also be included.

[0044] Afterthe preliminary peeling operation, by peel-
ing the front end 12a of the label 12 off to a position
corresponding to, for example, the amount of the refer-
ence peeling, it is possible to prevent an occurrence of
poor pasting of the label 12. Therefore, in the label
pasting apparatus 3, without leading to a decrease in
the pasting efficiency of the label 12 as in the case of the
preliminary peeling operation to be performed on all of the
labels 12, and it is thus possible to enhance the pasting
efficiency of the label 12 by starting the preliminary peel-
ing operation at the predetermined timing, at which poor
pasting of the label 12 tends to occur and the preliminary
peeling operation is needed.

[0045] FIG. 8is aflowchart for explaining control of the
preliminary peeling operation according to the embodi-
ment. As illustrated in FIG. 8, the control unit 21 included
in the label pasting apparatus 3 determines whether or
not the tension of the backing sheet 11 is equal to or larger
than the threshold of the predetermined tension on the
basis of the speed of rotation of the rotation shaft 26a of
the wind-up roll 26, detected by the rotation detection unit
44 (Step S1). At Step S1, if the tension of the backing
sheet 11 is less than the threshold of the predetermined
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tension (No at Step S1), the control unit 21 repeats the
determination of the detection result that has been ob-
tained by the rotation detection unit 44. At Step S1, if the
tension of the backing sheet 11 is equal to or larger than
the value of the predetermined tension (Yes at Step S1),
the control unit 21 controls the label pasting apparatus 3,
and starts the pasting operation with respect to the label
12 (Step S2).

[0046] Then, the control unit21 determines whether or
not the outer diameter of the wind-up roll 26 is equal to or
larger than the threshold of the predetermined outer
diameter on the basis of the outer diameter of the
wind-up roll 26, detected by the rotation detection unit
44 (Step S3). At Step S3, ifthe outer diameter of the wind-
up roll 26 is less than the threshold of the predetermined
outerdiameter (No at Step S3), the control unit 21 repeats
the determination of the detection result that has been
obtained by the rotation detection unit 44. If the outer
diameter of the wind-up roll 26 is equal to or larger than
the threshold of the predetermined outer diameter (Yes at
Step S3), the control unit 21 starts the preliminary peeling
operation (Step S4). After the control unit 21 starts the
preliminary peeling operation, the control unit 21 con-
tinues the preliminary peeling operation with respect to
each of the labels 12, until all of the labels 12 have been
pasted.

[0047] FIG. 9 is a diagram illustrating a change in the
tension of the backing sheet 11 in accordance with a
change in the outer diameter of the wind-up roll 26.
Furthermore, here, as one example, it is assumed that
a single roll sheet includes the 900 labels 12, and the
pasting operation is ended when the 900 labels 12 have
been pasted.

[0048] As illustrated in FIG. 9, the sheet supply me-
chanism 16 is constituted such that the amount of con-
veyance at the time of printing performed on the single
label 12 is kept constant to 30 [mm] during a period of time
between the start and the end of the pasting operation
performed on the label 12. In the sheet supply mechan-
ism 16, in accordance with an increase in the amount of
winding of the backing sheet 11 that is wound around the
wind-up roll 26, the outer diameter of the wind-up roll 26 is
gradually increased, the rotation angle [deg] of the rota-
tion shaft 26a at the time of printing performed on the
single label 12, is gradually decreased, and the tension of
the backing sheet 11 gradually falls. In the embodiment,
the preliminary peeling operation is started when, for
example, the outer diameter of the wind-up roll 26 be-
comes equal to or larger than the predetermined thresh-
old and when, for example, the 600th label 12is pasted. In
other words, in the present embodiment, as one exam-
ple, setting has been configured such that the preliminary
peeling operation is started when the tension of the back-
ing sheet 11 becomes equal to or less than about 5,4 [N].
[0049] In this way, the present embodiment starts the
preliminary peeling operation at the timing at which the
tension of the backing sheet 11 falls below the predeter-
mined threshold in accordance with an increase in the



13 EP 4 455 038 A1 14

outer diameter of the wind-up roll 26 (an increase in the
amount of winding of the backing sheet 11). As a result of
this, in accordance with the size (thickness), a material,
and the like of the backing sheet 11, the label 12, and the
adhesive agent 13 that are included in the sheet 10 to be
used, the timing of the start of the preliminary peeling
operation is different as a result of the tension of the
backing sheet 11 being equal to or less than the prede-
termined threshold. According to the present embodi-
ment, the control unit 21 controls the sheet supply me-
chanism 16 on the basis of the detection result obtained
by the rotation detection unit 44, so that, by setting the
control such that the preliminary peeling operation is
started at an arbitrary timing in accordance with the
sheets 10 having a plurality of types, it is possible to
easily cope with acase, in which the sheets 10, having the
plurality of types, are used.

[0050] In other words, for example, in the case where
the preliminary peeling operation is started on the basis of
the number of labels 12 to be pasted, a variation occursin
the start timing of the preliminary peeling operation, due
to a difference in the size of the label 12 provided on the
sheet 10 to be used, a difference in the thickness of the
backing sheet 11, and the like, so that it is not possible to
start the preliminary peeling operation with high accuracy
at the timing at which the tension of the backing sheet 11
is equal to or less than the predetermined threshold. As a
result of this, if it is attempted to start the preliminary
peeling operation at the predetermined timing, there is a
need to prepare a lot of thresholds in accordance with the
size or the like of the backing sheet 11, the label 12, and
the like that are associated with the sheet 10 to be used,
and there is a need to switch a lot of thresholds, which
leading to complicated setting work. In contrast, accord-
ing to the present embodiment, it is possible to start the
preliminary peeling operation with high accuracy by start-
ing the preliminary peeling operation at the predeter-
mined timing on the basis of the outer diameter of the
wind-up roll 26 regardless of the thickness or the like of
the backing sheet 11 of the sheet 10 to be used.

[0051] In addition, control, performed by the control
unit 21 according to the embodiment, is not limited to the
control of starting of the preliminary peeling operation
thatis performed on the basis of the outer diameter of the
wind-up roll 26. The control unit 21 may also control the
sheet supply mechanism 16 such that the sheet supply
mechanism 16 changes the feeding speed of the sheet
10 when the outer diameter of the wind-up roll 26, whichiis
detected by the rotation detection unit44, becomes equal
to or larger than the threshold of the predetermined outer
diameter. With this control, for example, by reducing the
feeding speed of the sheet 10, it is possible to correct, in
accordance with the tension of the backing sheet 11, the
operation for peeling off the front end 12a of the label 12
by an amount of the reference peeling by the peeling
member 18, and it is thus possible to further suppress an
occurrence of poor pasting of the label 12.

[0052] Furthermore, in accordance with a drop in the
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tension of the backing sheet 11, the orientation of the front
end 12a of the label 12, which has been peeled off from
the backing sheet 11, is changed. As aresult of this, when
the outer diameter of the wind-up roll 26, which is de-
tected by the rotation detection unit 44, becomes equal to
or larger than the threshold of the predetermined outer
diameter, the control unit 21 may also control the pasting
mechanism 19 such that the pasting mechanism 19
corrects the position of the blood collection tube 4 with
respect to the front end 12a of the label 12. With this
control, forexample, in the case where the new label 12 is
pasted on the label 12 that has already been pasted on
the blood collection tube 4 in an overlapped manner, itis
possible to appropriately paste the new label 12 by
adjusting the orientation of the front end 12a of the
new label 12 with respect to the blood collection tube
4, and by correcting the paste position of the new label 12
with respect to the label 12 that has already been pasted
on the blood collection tube 4.

[0053] Furthermore, the control unit 21 may perform
control such that, after the preliminary peeling operation
has been started, the number of preliminary peeling
operations to be performed on the single label 12, is
increased on the basis of the outer diameter of the
wind-up roll 26. In other words, the control unit 21 may
perform control such that the preliminary peeling opera-
tion is started when the outer diameter of the wind-up roll
26 becomes equal to or larger than a first threshold, and
then, the control unit 21 may perform control such thatthe
number of preliminary peeling operations is increased
when the outer diameter of the wind-up roll 26 becomes
equal to or larger than a second threshold. As a result of
this, itis possible to further suppress an occurrence of the
poor pasting of the label 12 due to a drop in the tension of
the backing sheet 11. Furthermore, the control unit 21
may also perform control such that the amount of pre-
liminary peeling at the time of the preliminary peeling
operation, is changed on the basis of the outer diameter
of the wind-up roll 26, and the amount of reference
peeling, at the time when the label 12 is pasted on the
blood collection tube 4, is changed. With this control, it is
possible to appropriately perform the preliminary peeling
operation and the pasting operation in accordance with a
drop in the tension of the backing sheet 11, due to a
change in the outer diameter of the wind-up roll 26. In
addition, the control unit 21 may also perform the above
described plurality of types of control in combination, and
itis thus possible to efficiently suppress an occurrence of
poor pasting of the label 12.

(Method of controlling label pasting apparatus)

[0054] A method of controlling the label pasting appa-
ratus 3 according to the embodiment causes the control
unit 21 to execute a process of controlling the sheet
supply mechanism 16 such that the sheet supply me-
chanism 16 starts, when it is detected by the rotation
detection unit 44 that the outer diameter of the wind-up
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roll 26, around which the backing sheet 11 is wound,
becomes equal to or larger than the threshold of the
predetermined outer diameter, the preliminary peeling
operation for peeling off the front end 12a of the label 12
from the backing sheet 11 and returning the label 12 to the
backing sheet 11 by feeding the sheet 10 backward,
peels off the frontend 12a of the label 12 from the backing
sheet 11 after the preliminary peeling operation.

(Program for controlling label pasting apparatus)

[0055] The program for controlling the label pasting
apparatus 3 according to the embodiment, causes the
control unit 21 to execute a process of controlling the
sheet supply mechanism 16 such that the sheet supply
mechanism 16 starts, when it is detected by the rotation
detection unit 44 that the outer diameter of the wind-up
roll 26, around which the backing sheet 11 is wound,
becomes equal to or larger than the threshold of the
predetermined outer diameter, the preliminary peeling
operation for peeling off the front end 12a of the label 12
from the backing sheet 11 and returning the label 12 to the
backing sheet 11 by feeding the sheet 10 backward,
peels off the frontend 12a of the label 12 from the backing
sheet 11 after the preliminary peeling operation.

(Effects of embodiment)

[0056] The label pasting apparatus 3 according to the
embodiment includes the sheet supply mechanism 16
that includes the wind-up roll 26, the rotation detection
unit 44 for detecting the outer diameter of the wind-up roll
26, and the control unit 21 that controls the sheet supply
mechanism 16. The control unit 21 controls the sheet
supply mechanism 16 such that the sheet supply me-
chanism 16 starts, when it is detected by the rotation
detection unit 44 that the outer diameter of a wind-up roll
46 becomes equal to or larger than the threshold of the
predetermined outer diameter, the preliminary peeling
operation for peeling off the front end 12a of the label 12
from the backing sheet 11 and returning the label 12 to the
backing sheet 11 by feeding the sheet 10 backward, and
peels off the frontend 12a of the label 12 from the backing
sheet 11 after the preliminary peeling operation. As a
result of this, the label pasting apparatus 3 is able to start
the preliminary peeling operation at the timing, at which
the tension of the backing sheet 11 is reduced in accor-
dance with an increase in the outer diameter of the wind-
up roll 26 and poor pasting of the label 12 is likely to occur,
and s able to prevent an occurrence of poor pasting of the
label 12. Furthermore, the label pasting apparatus 3 is
able to enhance the pasting efficiency of the label 12 by
avoiding the preliminary peeling operation, which is per-
formed on all of the labels 12 that are included in the roll
sheet.

[0057] Furthermore, the control unit 21 included in the
label pasting apparatus 3 according to the embodiment
determines, when the wind-up roll 26 starts to wind up the
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backing sheet 11, whether or not the tension of the back-
ing sheet 11 whose starting end side has been wound
around the wind-up roll 26, is equal to or larger than the
predetermined tension, on the basis of the speed of
rotation of the wind-up roll 26, which is detected by the
rotation detection unit 44. As a result of this, the rotation
detection unit 44 has the function for detecting the outer
diameter of the wind-up roll 26, and also has the function
for detecting the tension of the backing sheet 11 that is
obtained when the wind-up roll 26 starts to wind up the
backing sheet 11, so that it is possible to suppress an
increase in the number of rotation detection units that is
used to control the sheet supply mechanism 16, and it is
thus possible to simplify the configuration of the sheet
supply mechanism 16.

[0058] Furthermore, the control unit 21, included in the
label pasting apparatus 3 according to the embodiment,
controls the sheet supply mechanism 16 such that the
sheet supply mechanism 16 changes the feeding speed
ofthe sheet 10 when the outer diameter of the wind-up roll
26, which is detected by the rotation detection unit 44,
becomes equal to or larger than the threshold of the
predetermined outer diameter. As a result of this, it is
possible to correct, in accordance with the tension of the
backing sheet 11, an operation for peeling off the front
end 12a of the label 12 by the amount of the reference
peeling by the peeling member 18, and itis thus possible
to further suppress an occurrence of poor pasting of the
label 12.

[0059] Furthermore, the control unit21, included in the
label pasting apparatus 3 according to the embodiment,
controls the sheet supply mechanism 16 such that the
sheet supply mechanism 16 corrects the position of the
blood collection tube 4 with respect to the front end 12a of
the label 12 when the outer diameter of the wind-up roll
26, which is detected by the rotation detection unit 44,
becomes equal to or larger than the threshold of the
predetermined outer diameter. As a result of this, for
example, in the case where the new label 12 is pasted
on the label 12 that has already been pasted on the blood
collectiontube 4 in an overlapped manner, itis possible to
appropriately paste the new label 12 by adjusting the
orientation of the front end 12a of the new label 12 with
respect to the blood collection tube 4, and by correcting
the paste position of the new label 12 with respect to the
label 12 that has already been pasted on the blood
collection tube 4.

Reference Signs List
[0060]

1 blood collection tube preparation apparatus
3 label pasting apparatus

4 blood collection tube (cylindrical body)

10 sheet

11 backing sheet (base material)

12 label
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12a front end

12b rear end

13 adhesive agent

16 sheet supply mechanism (feeding mechanism)
17 printing unit

18 peeling member

19 pasting mechanism

21 control unit

23 supply roll

26 wind-up roll

44 rotation detection unit (detection unit)

Claims

A label pasting apparatus comprising:
a feeding mechanism that includes

a supply roll around which a sheet, which
includes a base material and a label that is
provided on the base material by means of
an adhesive agent, is wound, and

a wind-up roll around which the base ma-
terial, which is included in the sheet that is
supplied from the supply roll, is wound;

a printing unit that performs printing on the label;
a peeling member that peels off the label from
the base material included in the sheet that has
been fed by the feeding mechanism;

a pasting mechanism that pastes the label,
whose front end of the sheet in a feeding direc-
tion has been peeled off from the base material,
on a cylindrical body along an outer circumfer-
ential surface;

a detection unit for detecting an outer diameter
of the wind-up roll, around which the base ma-
terial has been wound; and

a control unit that controls the feeding mechan-
ism, wherein

the control unit controls the feeding mechanism
such that the feeding mechanism starts, when it
is detected by the detection unit that the outer
diameter of the wind-up roll becomes equal to or
larger than a predetermined outer diameter, a
preliminary peeling operation for peeling off the
front end of the label from the base material and
returning the label to the base material by feed-
ing the sheet backward, and peels off the front
end of the label from the base material after the
preliminary peeling operation.

The label pasting apparatus according to claim 1,
wherein, when the wind-up roll starts to wind up the
base material, the control unit determines whether or
not tension of the base material, whose starting end
side has been wound around the wind-up roll, be-
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10

comes equal to or larger than predetermined tension
based on a speed of rotation of the wind-up roll
detected by the detection unit.

The label pasting apparatus according to claim 1,
wherein, when the outer diameter of the wind-up roll,
detected by the detection unit, becomes equal to or
larger than the predetermined outer diameter, the
control unit controls the feeding mechanism such
that the feeding mechanism changes a feeding
speed of the sheet.

The label pasting apparatus according to claim 1,
wherein, when the outer diameter of the wind-up roll,
detected by the detection unit, becomes equal to or
larger than the predetermined outer diameter, the
control unit controls the pasting mechanism such
that the pasting mechanism corrects a position of
the cylindrical body with respect to the front end of
the label.

The label pasting apparatus according to claim 1,
wherein the cylindrical body is a blood collection
tube.

A method of controlling a label pasting apparatus
that includes

a feeding mechanism that includes

a supply roll around which a sheet, which
includes a base material and a label that is
provided on the base material by means of
an adhesive agent, is wound, and

a wind-up roll around which the base ma-
terial, which is included in the sheet that is
supplied from the supply roll, is wound,

a printing unit that performs printing on the label,
a peeling member that peels off the label from
the base material included in the sheet that has
been fed by the feeding mechanism,

a pasting mechanism that pastes the label,
whose front end of the sheet in a feeding direc-
tion has been peeled off from the base material,
on a cylindrical body along an outer circumfer-
ential surface, and

a control unit that controls the feeding mechanism,
the method that causes the control unit to execute a
process comprising:

controlling the feeding mechanism such that the
feeding mechanism starts, when it is detected by
the detection unit that the outer diameter of the wind-
up roll becomes equal to or larger than a predeter-
mined outer diameter, a preliminary peeling opera-
tion for peeling off the front end of the label from the
base material and returning the label to the base
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material by feeding the sheet backward, and peels
off the front end of the label from the base material
after the preliminary peeling operation.

A program for controlling a label pasting apparatus
that includes

a feeding mechanism that includes

a supply roll around which a sheet, which
includes a base material and a label that is
provided on the base material by means of
an adhesive agent, is wound, and

a wind-up roll around which the base ma-
terial, which is included in the sheet that is
supplied from the supply roll, is wound,

a printing unit that performs printing on the label,
a peeling member that peels off the label from
the base material included in the sheet that has
been fed by the feeding mechanism,

a pasting mechanism that pastes the label,
whose front end of the sheet in a feeding direc-
tion has been peeled off from the base material,
on a cylindrical body along an outer circumfer-
ential surface, and

a control unit that controls the feeding mechanism,
the program that causes the control unit to execute a
process comprising:

controlling the feeding mechanism such that the
feeding mechanism starts, when it is detected by
the detection unit that the outer diameter of the wind-
up roll becomes equal to or larger than a predeter-
mined outer diameter, a preliminary peeling opera-
tion for peeling off the front end of the label from the
base material and returning the label to the base
material by feeding the sheet backward, and peels
off the front end of the label from the base material
after the preliminary peeling operation.
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