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(54) PRINTER DEVICE AND METHOD FOR CONTROLLING PRINTER DEVICE

(57) A printer includes a printing part that performs
printing on recording paper, a cutter part that cuts the
recording paper, a first roller provided on the side to which
the recording paper is discharged from the cutter part, a
second roller that is in contact with the first roller and is
rotated by the rotation of the first roller, a third roller that
is in contact with the first roller and is rotated by the ro-
tation of the first roller, and a connecting arm that con-
nects the center of the first roller and the center of the
second roller, wherein the recording paper is discharged
between the first roller and the second roller or between
the first roller and the third roller.
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Description

TECHNICAL FIELD

[0001] The present invention relates to printers and
methods of controlling a printer.

BACKGROUND ART

[0002] Printers that output receipts are widely used for
shop registers and automated teller machines (ATMs) or
cash dispensers (CDs) in banks.
[0003] In such printers that output receipts, thermal pa-
per serving as recording paper is wound in a roll, and
printing is performed on the recording paper with a ther-
mal head while conveying the recording paper. After con-
veying the recording paper a predetermined length, the
recording paper is cut with a cutter to the predetermined
length.
[0004] Some of these printers that output receipts in-
clude a presenter in order to prevent recording paper
from being pulled out during printing or cutting with a
cutter. The presenter is provided so that the recording
paper subjected to printing enters the presenter to be cut
and thereafter discharged from the presenter.
[0005] In addition to a function as a presenter, some
presenters have a function as a retractor in order to pre-
vent discharged recording paper, that is, a printed receipt
or the like, that has been left behind, from being taken
away by others.

Prior Art Documents

Patent Documents

[0006]

Patent Document 1: Japanese Laid-Open Patent
Application No. 2003-19845
Patent Document 2: Japanese Laid-Open Patent
Application No. 2007-130842

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] The above-described presenters vary in imple-
mentation. For example, there is the technique of rolling
up recording paper around a rolling-up member after
printing, and thereafter cutting the recording paper with
a cutter and discharging the cut recording paper. Accord-
ing to conventional techniques, however, the rolling-up
member may have a complicated mechanism or printers
may become larger in size.
[0008] Furthermore, in the case of performing printing
with a printer, the presenter function is required in some
cases and is not required in other cases. Therefore, it is
desired to determine whether to use the presenter func-

tion depending on the purpose of use. Further, it is also
desired to reduce the size of the presenter.
[0009] The present invention is made in view of the
above, and has an object of providing a receipt-outputting
printer that is reduced in size and has a presenter function
and a method of controlling the printer.

MEANS FOR SOLVING THE PROBLEMS

[0010] A printer of the present invention includes a
printing part that performs printing on recording paper, a
cutter part that cuts the recording paper, a first roller pro-
vided on the side to which the recording paper is dis-
charged from the cutter part, a second roller that is in
contact with the first roller and is rotated by the rotation
of the first roller, a third roller that is in contact with the
first roller and is rotated by the rotation of the first roller,
and a connecting arm that connects the center of the first
roller and the center of the second roller, wherein the
recording paper is discharged between the first roller and
the second roller or between the first roller and the third
roller.
[0011] A method of controlling a printer of the present
invention includes holding a recording paper subjected
to printing between a first roller and a second roller by
rotating the first roller in a first rotation direction, wherein
the first roller is provided on the side to which the record-
ing paper is discharged from a cutter part that cuts the
recording paper, the second roller is in contact with the
first roller and is rotated by the rotation of the first roller,
and the center of the second roller is connected to the
center of the first roller, moving the second roller in a
second rotation direction opposite to the first rotation di-
rection on the outer periphery of the first roller with the
recording paper being held between the first roller and
the second roller, by rotating the first roller in the second
rotation direction, cutting the recording paper in the cutter
part, and holding the recording paper held between the
first roller and the second roller between the first roller
and a third roller that is in contact with the first roller and
is rotated by the rotation of the first roller, and further
conveying the recording paper in a direction to discharge
the recording paper with the first roller and the third roller,
by rotating the first roller in the second rotation direction.

EFFECTS OF THE INVENTION

[0012] According to the present invention, it is possible
to provide a receipt-outputting printer that is reduced in
size and has a presenter function and a method of con-
trolling the printer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a structural diagram of a printer of a first
embodiment.
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FIG. 2 is a diagram illustrating a method of discharg-
ing normal recording paper of a printer of the first
embodiment.
FIG. 3A is a diagram illustrating a presenter function
of a printer of the first embodiment.
FIG. 3B is a diagram illustrating the presenter func-
tion of a printer of the first embodiment.
FIG. 3C is a diagram illustrating the presenter func-
tion of a printer of the first embodiment.
FIG. 3D is a diagram illustrating the presenter func-
tion of a printer of the first embodiment.
FIG. 3E is a diagram illustrating the presenter func-
tion of a printer of the first embodiment.
FIG. 3F is a diagram illustrating the presenter func-
tion of a printer of the first embodiment.
FIG. 3G is a diagram illustrating the presenter func-
tion of a printer of the first embodiment.
FIG. 4A is a diagram illustrating a recording paper
switching guide of a printer of the first embodiment.
FIG. 4B is a diagram illustrating the recording paper
switching guide of a printer of the first embodiment.
FIG. 5 is a diagram illustrating a printer of a second
embodiment.
FIG. 6A is a flowchart of a method of controlling a
printer of the second embodiment.
FIG. 6B is a flowchart of the method of controlling a
printer of the second embodiment.
FIG. 7 is a diagram illustrating a printer of the second
embodiment.
FIG. 8A is a diagram illustrating a method of dis-
charging a label of a printer of a third embodiment.
FIG. 8B is a diagram illustrating the method of dis-
charging a label of a printer of the third embodiment.
FIG. 8C is a diagram illustrating the method of dis-
charging a label of a printer of the third embodiment.
FIG. 8D is a diagram illustrating the method of dis-
charging a label of a printer of the third embodiment.
FIG. 8E is a diagram illustrating the method of dis-
charging a label of a printer of the third embodiment.
FIG. 8F is a diagram illustrating the method of dis-
charging a label of a printer of the third embodiment.
FIG. 8G is a diagram illustrating the method of dis-
charging a label of a printer of the third embodiment.
FIG. 9 is a flowchart of a method of controlling a
printer of a fourth embodiment.

DESCRIPTION OF EMBODIMENTS

[0014] Embodiments of the present invention are de-
scribed below with reference to the accompanying draw-
ings. The same members are referred to by the same
reference numerals, and their description is omitted.

[First Embodiment]

[Printer Structure]

[0015] First, a printer structure of this embodiment is

described based on FIG. 1. A printer of this embodiment
includes a thermal head 20 that prints characters on re-
cording paper 10 wound in a roll and a cutter part 30 that
cuts the recording paper 10 subjected to printing in the
thermal head 20 to a predetermined length. The record-
ing paper 10 is thermal paper, and is subjected to printing
by the thermal head 20 with the recording paper 10 being
held between the thermal head 20 and a platen roller 21.
The cutter part 30 includes a fixed blade 31 and a mov-
able blade 32. The movable blade 32 moves relative to
the fixed blade 31, so that it is possible to cut the recording
paper 10 subjected to printing to a predetermined length.
[0016] In the printer of this embodiment, a first roller
41, a second roller 42, a third roller 43, and a fourth roller
44 for discharging the recording paper 10 subjected to
printing are provided outside the cutter part 30. The first
roller 41 may be rotated by a drive part that is not illus-
trated in the drawing. The second roller 42 is in contact
with the first roller 41, and is rotated by the rotation of the
first roller 41. The third roller 43 is in contact with the first
roller 41, and is rotated by the rotation of the first roller
41. The center of the second roller 42 and the center of
the first roller 41 are connected to one end and the other
end of a connecting arm 51, respectively.
[0017] Furthermore, the second roller 42 is provided
with a recording paper guide 61 in order to make it pos-
sible to smoothly guide the recording paper 10 to the
second roller 42. Furthermore, sensors 71 and 72 for
detecting the presence or absence of the recording paper
10 are provided at predetermined positions.
[0018] The printer of this embodiment implements
functions as a presenter and a retractor with the first roller
41, the second roller 42, the third roller 43, the fourth
roller 44, the connecting arm 51, the recording paper
guide 61, and the sensors 71 and 72.

[Printer Operations]

[0019] Next, printer operations of this embodiment are
described. First, the case of discharging the recording
paper 10 without implementing a function as a presenter
in a printer of this embodiment is described. In this case,
as illustrated in FIG. 2, the recording paper 10 subjected
to printing by the thermal head 20 is discharged through
the cutter part 30 with the recording paper 10 being held
between the first roller 41 and the second roller 42.
[0020] Specifically, when printing is performed on the
recording paper 10 by the thermal head 20, the platen
roller 21 rotates counterclockwise as indicated by arrow
B, so that the recording paper 10 is conveyed through
the cutter part 30 to the side on which the first roller 41
is provided. The second roller 42 is provided with the
recording paper guide 61, and the recording paper 10 is
conveyed along the recording paper guide 61 so as to
enter between the first roller 41 and the second roller 42.
That is, by rotating the first roller 41 clockwise as indicat-
ed by arrow A1, it is possible to rotate the second roller
42 counterclockwise as indicated by arrow B2. As a re-
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sult, it is possible to hold the recording paper 10 between
the first roller 41 and the second roller 42, and further to
convey the recording paper 10 with the first roller 41 and
the second roller 42 in a direction to discharge the re-
cording paper 10. At this point, the third roller 43 is rotating
counterclockwise as indicated by arrow B3. It is possible
to detect with the sensor 72 whether the discharge of the
recording paper 10 has started and whether the dis-
charge of the recording paper 10 has ended. In this em-
bodiment, one rotation direction may be described as a
clockwise rotation direction, and the other rotation direc-
tion may be described as a counterclockwise rotation di-
rection. The one rotation direction and the other rotation
direction are rotation directions opposite to each other,
either of which may be determined as the clockwise ro-
tation direction. Furthermore, in FIG. 2, the fourth roller
44 is omitted.
[0021] Next, the case of discharging the recording pa-
per 10 by causing a presenter to function in a printer of
this embodiment is described based on FIGS. 3A through
3G. Unnecessary members in each process may be omit-
ted in the drawings.
[0022] First, as illustrated in FIG. 3A, when printing is
performed on the recording paper 10 by the thermal head
20, the platen roller 21 rotates counterclockwise as indi-
cated by arrow B, so that the recording paper 10 is con-
veyed through the cutter part 30 to the side on which the
first roller 41 is provided. The second roller 42 is provided
with the recording paper guide 61, and the recording pa-
per 10 is conveyed along the recording paper guide 61
so as to enter between the first roller 41 and the second
roller 42. That is, by rotating the first roller 41 clockwise
as indicated by arrow A1, the second roller 42 rotates
counterclockwise as indicated by arrow B2, so that it is
possible to hold the recording paper 10 between the first
roller 41 and the second roller 42. At this point, the second
roller 42 is rotating at the position illustrated in FIG. 3A
by coming into contact with the fourth roller 44 not illus-
trated in the drawing or by the connecting arm 51 being
formed so as to prevent its position from rotating clock-
wise from the state illustrated in FIG. 3A.
[0023] Next, as illustrated in FIG. 3B, the first roller 41
is rotated counterclockwise as indicated by arrow B1. As
a result, the second roller 42, whose center is connected
to the center of the first roller 41 by the connecting arm
51, moves counterclockwise on the outer periphery of
the first roller 41 with an end portion of the recording
paper 10 being held between the first roller 41 and the
second roller 42. Specifically, the second roller 42 moves
until the recording paper guide 61 provided on the second
roller 42 comes into contact with the third roller 43 through
the recording paper 10.
[0024] Next, as illustrated in FIG. 3C, the first roller 41
is rotated counterclockwise as indicated by arrow B1. By
rotating the first roller 41 counterclockwise as indicated
by arrow B1, the third roller 43 rotates clockwise as indi-
cated by arrow A3, and as a result, the recording paper
10, which is brought into contact with the third roller 43

by the recording paper guide 61, is held between the first
roller 41 and the third roller 43 by the rotation of the third
roller 43. At this point, the second roller 42 is prevented
from moving counterclockwise from the position illustrat-
ed in FIG. 3C, and therefore, the second roller 42 rotates
clockwise as indicated by arrow A2 at the position illus-
trated in FIG. 3C.
[0025] Next, as illustrated in FIG. 3D, printing contin-
ues to be performed on the recording paper 10 by the
thermal printer 20. At this point, if the rotation of the first
roller 41 is stopped, the recording paper 10 subjected to
printing remains between the cutter part 30 and the first
roller 41 because the platen roller 21 is rotating counter-
clockwise as indicated by arrow B. Furthermore, if the
first roller 41 is rotated counterclockwise without being
stopped, the recording paper 10 is conveyed in a direction
to discharge the recording paper 10 by the first roller 41
and the third roller 43.
[0026] Next, as illustrated in FIG. 3E, after the comple-
tion of predetermined printing on the recording paper 10,
the recording paper 10 is cut in the cutter part 30, and
the recording paper 10 is conveyed up to a position where
it is possible to remove the recording paper 10 by rotating
the first roller 41 counterclockwise as indicated by arrow
B1. In this state, the recording paper 10 subjected to print-
ing is ready to be removed, and the rotation of the first
roller 41 is stopped in order to maintain this state for a
predetermined time. In this state, if the recording paper
10 subjected to printing is removed, the process of print-
ing and discharging ends. On the other hand, if the re-
cording paper 10 is not removed even after passage of
the predetermined time, an operation to collect the re-
cording paper 10 is performed.
[0027] Specifically, as illustrated in FIG. 3F, the first
roller 41 is rotated clockwise as indicated by arrow A1.
At this point, the connecting arm 51 is locked at a prede-
termined position by a lock part 52, so that the position
of the second roller 42 is fixed, and therefore, the second
roller 42 rotates at this position. That is, by rotating the
first roller 41 clockwise as indicated by arrow A1, the
second roller 42 rotates counterclockwise as indicated
by arrow B2, and the recording paper 10 subjected to
printing held between the first roller 41 and the third roller
43 is conveyed by the first roller 41 and the third roller
43 to be held between the first roller 41 and the second
roller 42. The connecting arm 51 continues to be locked
at the predetermined position by the lock part 52 until the
recording paper 10 is held between the first roller 41 and
the second roller 42. Thereafter, by releasing the con-
necting arm 51 locked by the lock part 52, the second
roller 42 whose center is connected to the center of the
first roller 41 by the connecting arm 51 moves clockwise
on the outer periphery of the first roller 41 because the
first roller 41 is rotating clockwise as indicated by arrow
A1. The measure for locking the connecting arm 51 at
the above-described predetermined position is not limit-
ed to the lock part 52, and may be any measure having
a similar function, for example, any measure having a
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mechanism capable of fixing the second roller 42 at a
predetermined position and rotating the second roller 42
at the position at which the second roller 42 is fixed.
[0028] Next, as illustrated in FIG. 3G, by further rotating
the first roller 41 clockwise as indicated by arrow A1 from
the state illustrated in FIG. 3F, the second roller 42 is
moved to a position where the second roller 42 comes
into contact with the fourth roller 44. In this state, because
the first roller 41 is rotating clockwise as indicated by
arrow A1, the second roller 42 is rotating counterclock-
wise as indicated by arrow B2. Furthermore, the fourth
roller 44 is a roller that rotates by contacting the second
roller, and as a result of the second roller 42 rotating
counterclockwise as indicated by arrow B2, the fourth
roller 44 rotates clockwise as indicated by arrow A4, so
that the recording paper 10 is held between the second
roller 42 and the fourth roller 44. Thereafter, the recording
paper 10 held between the second roller 42 and the fourth
roller 44 is conveyed to and collected into a retractor box
81 by the counterclockwise rotation of the second roller
42 as indicated by arrow B2 and the clockwise rotation
of the fourth roller 44 as indicated by arrow A4.
[0029] The printer of this embodiment may be provided
with a recording paper switching guide 82 that serves as
a conveyance path switching member capable of chang-
ing the discharge direction of the recording paper 10 as
illustrated in FIGS. 4A and 4B. Specifically, with the re-
cording paper switching guide 82 being moved to a po-
sition over (an entrance opening between) the second
roller 42 and the fourth roller 44 as illustrated in FIG. 4A,
it is possible to discharge the recording paper 10 between
the first roller 41 and the second roller 42 and between
the first roller 41 and the fourth roller 44. Furthermore,
with the recording paper switching guide 82 being moved
from the position illustrated in FIG. 4A to the side on which
the cutter part 30 is provided as illustrated in FIG. 4B, it
is possible to discharge the recording paper 10 between
the first roller 41 and the second roller 42 and between
the second roller 42 and the fourth roller 44. By thus mov-
ing the position of the recording paper switching guide
82, it is possible to select a direction to discharge the
collected recording paper 10.
[0030] The printer of this embodiment implements
functions as a presenter and a retractor with the first roller
41, the second roller 42, the third roller 43, and the fourth
roller 44. Therefore, it is possible to reduce the size of a
printer having a presenter function.

[Second Embodiment]

[0031] Next, a second embodiment is described. This
embodiment relates to a method of controlling a printer
of the first embodiment. In order to describe a method of
controlling a printer of this embodiment, a structure of a
printer of this embodiment is described based on FIG. 5.
This printer includes a first sensor S1 and a second sen-
sor S2 that detect the presence or absence of entry of
the recording paper 10 from the cutter part 30. The first

sensor S1 is a reflective sensor, and the second sensor
S2 is a sensor that detects transmitted light. It is possible
to determine the conditions of the recording paper such
as the presence or absence of the recording paper 10
and the paper quality of the recording paper 10 with the
first sensor S1 and the second sensor S2. Furthermore,
the printer includes a third sensor S3 for detecting wheth-
er the recording paper 10 is discharged from a first dis-
charge opening 301, a fourth sensor S4 for detecting
whether the recording paper 10 is discharged from a sec-
ond discharge opening 302, a fifth sensor S5 for detecting
whether the recording paper 10 is discharged from a third
discharge opening 303, and a sixth sensor S6 for detect-
ing whether the recording paper 10 is retracted. Further-
more, the printer includes a seventh sensor S7 and an
eighth sensor S8 for detecting the position of the con-
necting arm 51 connecting the first roller 41 and the sec-
ond roller 42. The fourth sensor S4 of this embodiment
corresponds to the sensor 71 of the first embodiment,
and the third sensor S3 of this embodiment corresponds
to the sensor 72 of the first embodiment. Furthermore,
the printer is provided with a fifth roller 45 that rotates by
contacting the third roller 43 in addition to the first roller
41, the second roller 42, the third roller 43, and the fourth
roller 44.
[0032] A method of controlling a printer of this embod-
iment is described based on FIGS. 6A and 6B. This meth-
od of controlling a printer is a control method when op-
erating the printer as a presenter of the recording paper
10 at the second discharge opening 302. When the print-
er is not operated as a presenter, the recording paper 10
is discharged from the first discharge opening 301 illus-
trated in FIG. 5 the same as in the case illustrated in FIG.
2 in the first embodiment.
[0033] First, at step S102 of FIG. 6A, it is determined
whether the connecting arm 51 is at a predetermined
initial position. The connecting arm 51 is referred to as
being at a predetermined initial position when, for exam-
ple, the connecting arm 51 is positioned so as to cause
the second roller 42 to be below the first roller 41 as
illustrated in FIG. 5. Whether the connecting arm 51 is
at an initial position may be determined by whether the
eighth sensor S8 detects the connecting arm 51. If the
connecting arm 51 is detected by the eighth sensor S8
so that it is determined that the connecting arm 51 is at
an initial position (YES at step S102), the process pro-
ceeds to step S106. On the other hand, if the connecting
arm 51 is not detected by the eighth sensor S8 so that it
is determined that the connecting arm 51 is not at an
initial position (NO at step S102), the process proceeds
to step S104.
[0034] Next, at step S104, the connecting arm 51 is
moved to the predetermined initial position, that is, a po-
sition where the connecting arm 51 is detected by the
eighth sensor S8. Specifically, the connecting arm 51 is
moved to the predetermined initial position by moving
the second roller 42 in contact with the outer periphery
of the first roller 41 clockwise by rotating the first roller
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41 clockwise. If the connecting arm 51 is not detected by
the eighth sensor S8 even after repeating this process
several times, an error process is executed.
[0035] On the other hand, at step S106, printing is per-
formed on the recording paper 10. At this point, because
the platen roller 21 rotates counterclockwise, the record-
ing paper 10 is conveyed through the cutter part 30 to
the side on which the first roller 41 that operates as a
presenter is provided.
[0036] Next, at step S108, the recording paper 10 is
conveyed while performing a predetermined amount of
printing on the recording paper 10, and further, the first
roller 41 is rotated clockwise. Because the platen roller
21 rotates counterclockwise, the recording paper 10 sub-
jected to printing is conveyed by performing printing on
the recording paper 10, so that the recording paper 10
is held between the first roller 41 rotating clockwise and
the second roller 42 rotating counterclockwise.
[0037] Next, at step S110, the presence or absence of
the recording paper 10 is determined by the third sensor
S3. If the recording paper 10 is detected by the third sen-
sor S3 (sensor 72) as illustrated in FIG. 3A (YES at step
S110), the process proceeds to step S112. On the other
hand, if the recording paper 10 is not detected by the
third sensor S3 (NO at step S110), the process proceeds
to step S106.
[0038] Next, at step S112, an operation to feed a lead-
ing edge of the recording paper is performed. That is, by
rotating the first roller 41 counterclockwise, the second
roller 42 is moved counterclockwise on the outer periph-
ery of the first roller 41. At this point, the second roller 42
moves on the outer periphery of the first roller 41 with
the recording paper 10 being held between the first roller
41 and the second roller 42. As illustrated in FIG. 7, the
second roller 42 moves until the second roller 42 is po-
sitioned above the first roller 41, and with this, the con-
necting arm 51 also moves. The position of the connect-
ing arm 51 in this state can be detected with the seventh
sensor S7. By rotating the first roller 41 counterclockwise
in the state illustrated in FIG. 7, the third roller 43 rotates
clockwise. As a result, it is possible to hold the recording
paper 10 between the first roller 41 and the third roller
43. In this state, the thermal head 20 continues to perform
printing on the recording paper 10. Specifically, it is pos-
sible to cause a transition from the state illustrated in FIG.
3B to the state illustrated in FIG. 3C.
[0039] Next, at step S114, the presence or absence of
the recording paper 10 is determined by the fourth sensor
S4. If the recording paper 10 is detected by the fourth
sensor S4 (YES at step S114), the process proceeds to
step S116. On the other hand, if the recording paper 10
is not detected by the fourth sensor S4 (NO at step S114),
it is determined as a leading edge feed error, and a lead-
ing edge feed error process is executed.
[0040] Next, at step S116, printing on the recording
paper 10 by the thermal head 20 is stopped, and the
recording paper 10 is cut to a predetermined length in
the cutter part 30. Specifically, the recording paper 10 is

cut to a predetermined length after the recording paper
enters the state illustrated in FIG. 3D.
[0041] Next, at step S118, the recording paper 10 is
presented. Specifically, the recording paper 10 subjected
to printing is conveyed to a predetermined position at the
second discharge opening 302 with the first roller 41 and
the third roller 43 by rotating the third roller 43 clockwise
by rotating the first roller 41 counterclockwise. Specifi-
cally, the recording paper 10 is conveyed to the prede-
termined position as illustrated in FIG. 3E.
[0042] Next, at step S120 of FIG. 6B, it is determined
whether the recording paper 10 subjected to printing at
the second discharge opening 302 has been removed.
If the recording paper 10 is removed (YES at step S120),
the process of FIG. 6B ends. On the other hand, if the
recording paper 10 is not removed (NO at step S120),
the process proceeds to step S122. Whether the record-
ing paper 10 is removed may be determined by whether
the recording paper 10 is detected at the fourth sensor
S4.
[0043] Next, at step S122, it is determined whether a
predetermined time has passed. If it is determined that
a predetermined time has passed (YES at step S122),
the process proceeds to step S124. On the other hand,
if it is determined that a predetermined time has not
passed (NO at step S122), the process proceeds to step
S120.
[0044] Next, at step S124, it is determined whether a
collection of the recording paper 10 is set or not. Specif-
ically, it is determined whether a flag indicating that the
recording paper 10 subjected to printing is to be collected
if the recording paper 10 is not removed within a prede-
termined time is set or not at initial settings. If a flag in-
dicating that the recording paper 10 subjected to printing
is to be collected is on (YES at step S124), it is determined
that the collection of the recording paper 10 is set, and
the process proceeds to step S128. On the other hand,
if no flag indicating that the recording paper 10 subjected
to printing is to be collected is on (NO at step S124), it is
determined that the collection of the recording paper 10
is not set, and the process proceeds to step S126.
[0045] Next, at step S126, it is determined whether a
discharge of the recording paper 10 is set or not. Specif-
ically, it is determined whether a flag indicating that the
recording paper 10 subjected to printing is to be dis-
charged if the recording paper 10 is not removed within
a predetermined time is set or not at the initial settings.
If a flag indicating that the recording paper 10 subjected
to printing is to be discharged is on (YES at step S126),
it is determined that the discharge of the recording paper
10 is set, and a discharge process to discharge the re-
cording paper 10 subjected to printing is executed. On
the other hand, if no flag indicating that the recording
paper 10 subjected to printing is to be discharged is on
(NO at step S126), it is determined that the discharge of
the recording paper 10 is not set, thus resulting in a re-
moval error, so that an error display is performed.
[0046] On the other hand, at step S128, the first roller
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41 is rotated clockwise from the state illustrated in FIG.
3E where the connecting arm 51 is locked. By thus ro-
tating the first roller 41 clockwise with the connecting arm
51 being locked, the second roller 42 rotates counter-
clockwise, so that it is possible to cause the recording
paper 10 held between the first roller 41 and the third
roller 43 to be held between the first roller 41 and the
second roller 42. Specifically, the recording paper 10 can
be held between the first roller 41 and the second roller
42 as illustrated in FIG. 3F. The state where the connect-
ing arm 51 is thus locked by the lock part 52 is maintained
until the recording paper 10 held between the first roller
41 and the third roller 43 is held between the first roller
41 and the second roller 42.
[0047] Next, at step S130, the connecting arm 51 is
unlocked. As a result, the connecting arm 51 can move,
so that the second roller 42 can move on the outer pe-
riphery of the first roller 41.
[0048] Next, at step S132, an operation to move the
connecting arm 51 to a predetermined position is per-
formed. That is, by rotating the first roller 41 clockwise,
the second roller 42 is moved clockwise on the outer
periphery of the first roller 41. At this point, the second
roller 42 moves clockwise on the outer periphery of the
first roller 41 with the recording paper 10 being held be-
tween the first roller 41 and the second roller 42. As a
result, it is possible to move the second roller 42 to a
predetermined initial position. It is possible to detect the
position of the connecting arm 51 after the movement
with the eighth sensor S8. Specifically, the second roller
42 is moved to the predetermined initial position as illus-
trated in FIG. 3G. At this point, the second roller 42 is in
contact with the fourth roller 44.
[0049] Next, at step S134, it is determined whether the
recording paper 10 is detected at the sixth sensor S6. If
the recording paper 10 is detected by the sixth sensor
S6 (YES at step S134), it is possible to perform a retract-
ing operation, so that the process proceeds to step S136.
On the other hand, if the recording paper 10 is not de-
tected by the sixth sensor S6 (NO at step S134), it is
determined as a collection error, and an error display is
performed.
[0050] Next, at step S136, retraction is performed. That
is, as illustrated in FIG. 3G, with a clockwise rotation of
the first roller 41, the second roller 42 rotates counter-
clockwise and the fourth roller 44 rotates clockwise, so
that the recording paper 10 subjected to printing is held
between the second roller 42 and the fourth roller 44, and
the recording paper 10 is thereafter conveyed to the re-
tractor box 81 from between the first roller 41 and the
second roller 42 through the second roller 42 and the
fourth roller 44. At this point, the recording paper 10 is
detected by the sixth sensor S6.
[0051] Next, at step S138, it is determined whether the
retracting operation has ended. Specifically, if the sixth
sensor S6 continues to detect the recording paper 10
(YES at step S138), it is determined as a collection error,
and an error display is performed. On the other hand, if

the recording paper 10 is no longer detected by the sixth
sensor S6 (NO at step S138), it is determined that the
retracting operation has normally ended, and the method
of controlling a printer according this embodiment ends.

[Third Embodiment]

[0052] Next, a third embodiment is described. A printer
according to this embodiment is the same printer as in
the first embodiment, and performs printing on a label
with an adhesive substance such as glue adhering to its
bottom surface. Printing is performed on such a label with
the label being applied to a liner because of adhesion of
an adhesive substance such as glue to the bottom sur-
face of the label. According to the printer of this embod-
iment, it is possible to switch between printing on normal
recording paper and printing on a label using a switch
provided in the printer. Furthermore, the printer of this
embodiment is provided with an assist roller 143 that ro-
tates in contact with the third roller 43.
[0053] The case of discharging a label 110 subjected
to printing in the printer of this embodiment is described
based on FIGS. 8A through 8G. In the initial state, the
label 110 is applied to a liner 111.
[0054] First, as illustrated in FIG. 8A, printing is per-
formed on the label 110 applied to the liner 111 by the
thermal head 20. At this point, the platen roller 21 rotates
counterclockwise as indicated by arrow B, so that the
liner 111 to which the label 110 is applied is conveyed
through the cutter part 30 to the side on which the first
roller 41 is provided. The second roller 42 is provided
with the recording paper guide 61, and the liner 111 to
which the label 110 is applied is conveyed along the re-
cording paper guide 61 so as to enter between the first
roller 41 and the second roller 42. That is, by rotating the
first roller 41 clockwise as indicated by arrow A1, the
second roller 42 rotates counterclockwise as indicated
by arrow B2, so that it is possible to hold an end portion
of the liner 111 to which the label 110 is applied by the
first roller 41 and the second roller 42. At this point, the
second roller 42 is rotating at the position illustrated in
FIG. 8A by coming into contact with the fourth roller 44
not illustrated in the drawing or by the connecting arm 51
being formed so as to prevent its position from rotating
clockwise from the state illustrated in FIG. 8A.
[0055] Next, as illustrated in FIG. 8B, the first roller 41
is rotated counterclockwise as indicated by arrow B1. As
a result, the second roller 42, whose center is connected
to the center of the first roller 41 by the connecting arm
51, moves counterclockwise on the outer periphery of
the first roller 41 with an end portion of the liner 111 to
which the label 110 is applied being held between the
first roller 41 and the second roller 42. Specifically, the
second roller 42 moves to the vicinity of the third roller
43, so that the paper guide 61 and the third roller 43 are
out of contact. Next, as illustrated in FIG. 8C, the con-
necting arm 51 is fixed by the lock part 52, and the first
roller 41 is rotated clockwise as indicated by arrow A1.

11 12 



EP 2 813 368 A1

8

5

10

15

20

25

30

35

40

45

50

55

By rotating the first roller 41 clockwise as indicated by
arrow A1, the second roller 42 rotates counterclockwise
as indicated by arrow B2 and the third roller 43 rotates
counterclockwise as indicated by arrow B3. At this point,
the label 110 subjected to printing is removed from the
liner 111 by the paper guide 61, and the label 110 is held
between the third roller 43 and the assist roller 143. On
the other hand, the liner 111 passes between the second
roller 42 and the third roller 43 via the paper guide 61
and is thereafter held between the first roller 41 and the
second roller 42. Thereafter, the liner 111 to which the
label 110 is applied is cut to a predetermined length in
the cutter part 30. The assist roller 143 rotates in a direc-
tion opposite to the rotation direction of the third roller
43, and in this case, rotates clockwise.
[0056] Next, as illustrated in FIG. 8D, by further rotating
the first roller 41 clockwise as indicated by arrow A1,
while removing the label 110 from the liner 111, the label
110 is conveyed with the third roller 43 and the assist
roller 143, and the liner 111 is conveyed with the first
roller 41 and the second roller 42.
[0057] Next, as illustrated in FIG. 8E, the connecting
arm 51 locked by the lock part 52 is released with the
first roller 41 being kept rotating clockwise as indicated
by arrow A1. As a result, the second roller 42 moves
clockwise on the outer periphery of the first roller 41. At
this point, the second roller 42 moves while removing the
label 110 from the liner 111. The label 110 removed from
the liner 111 is conveyed in a direction to discharge the
label 111 with the third roller 43 and the assist roller 143.
[0058] Next, as illustrated in FIG. 8F, by further rotating
the first roller 41 clockwise as indicated by arrow A1, the
second roller 42 and the fourth roller 44 are brought into
contact. As a result, the liner 111 is held between the
second roller 42 and the fourth roller 44. By further rotat-
ing the first roller 41 clockwise as indicated by arrow A1
in this state, the second roller 42 rotates counterclock-
wise as indicated by arrow B2, so that the fourth roller
44, which rotates by contacting the second roller 42, ro-
tates clockwise as indicated by arrow A4. Thus, the liner
111 is conveyed and discharged with the second roller
42 and the fourth roller 44.
[0059] Thereafter, as illustrated in FIG. 8G, printing is
again performed on the next label 110 by the thermal
head 20, and the liner 111 to which the next label 110 is
applied is conveyed through the cutter part 30 to the side
on which the first roller 41 is provided by the platen roller
21 rotating counterclockwise as indicated by arrow B.
Thereafter, like in the above-described case, the liner
111 to which the label 110 is applied is held between the
first roller 41 and the second roller 42, and the same
operation as the above-described operation is repeated.
[0060] In this embodiment, it is possible to remove the
label 110 subjected to printing from the liner 111 and feed
the label 110 with the first roller 41, the second roller 42,
the third roller 43, the fourth roller 44, and the assist roller
143. Therefore, it is possible to reduce the size of a printer
capable of perform printing on the label 110.

[0061] Furthermore, in the case of combining this em-
bodiment with the first embodiment, the normal recording
paper 10 is discharged between the first roller 41 and the
third roller 43, and the label 110 is discharged between
the third roller 43 and the assist roller 143. Accordingly,
it is possible to discharge the recording paper 10 and the
label 110 from different positions.
[0062] The configuration other than that described
above is the same as in the first embodiment.

[Fourth Embodiment]

[0063] Next, a fourth embodiment is described. This
embodiment relates to a method of controlling a printer
of the third embodiment. A printer structure for describing
the method of controlling a printer of this embodiment is
the same as the structure described in FIG. 5 in the sec-
ond embodiment. In this embodiment, the fifth roller 45
has the same function as the assist roller 143 of the third
embodiment. The operation of the assist roller 143 is de-
scribed below as the operation of the fifth roller 45.
[0064] The method of controlling a printer of this em-
bodiment is described based on FIG. 9.
[0065] First, at step S202, it is determined whether the
connecting arm 51 is at a predetermined initial position.
The connecting arm 51 is referred to as being at a pre-
determined initial position when, for example, the con-
necting arm 51 is positioned so as to cause the second
roller 42 to be below the first roller 41 as illustrated in
FIG. 5. Whether the connecting arm 51 is at an initial
position may be determined by whether the eighth sensor
S8 detects the connecting arm 51 or not. If the connecting
arm 51 is detected by the eighth sensor S8 so that it is
determined that the connecting arm 51 is at an initial po-
sition (YES at step S202), the process proceeds to step
S206. On the other hand, if the connecting arm 51 is not
detected by the eighth sensor S8 so that it is determined
that the connecting arm 51 is not at an initial position (NO
at step S202), the process proceeds to step S204.
[0066] Next, at step S204, the connecting arm 51 is
moved to the predetermined initial position, that is, a po-
sition where the connecting arm 51 is detected by the
eighth sensor S8. Specifically, the connecting arm 51 is
moved to the predetermined initial position by moving
the second roller 42 in contact with the outer periphery
of the first roller 41 clockwise by rotating the first roller
41 clockwise. If the connecting arm 51 is not detected by
the eighth sensor S8 even after repeating this process
several times, an error process is executed.
[0067] At step S206, a label detection process is exe-
cuted. Specifically, the label 110 applied to the liner 111
differs in light reflectance or transmittance between a part
of the liner 111 and a part of the label 110. Accordingly,
it is possible to detect the position of the liner 111 and a
position at which the label 110 is applied on the liner 111
with the first sensor S1 and the second sensor S2.
[0068] Next, at step S208, printing is performed on the
label 110. At this point, because the platen roller 21 ro-
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tates counterclockwise, the liner 111 to which the label
110 is applied is conveyed through the cutter part 30 in
a direction in which the first roller 41 is provided.
[0069] Next, at step S210, the liner 111 is further con-
veyed while performing printing on the label 110, and the
first roller 41 is rotated clockwise. That is, because the
platen roller 21 rotates counterclockwise by performing
printing on the label 110, the liner 111 to which the label
110 subjected to printing is applied is conveyed and the
liner 111 is held between the first roller 41 rotating clock-
wise and the second roller 42 rotating counterclockwise.
Specifically, the liner 111 is held between the first roller
41 and the second roller 42 as illustrated in FIG. 8A.
[0070] Next, at step S212, an operation to feed a lead-
ing edge of the label 110 is performed. That is, by rotating
the first roller 41 counterclockwise, the second roller 42
is moved counterclockwise on the outer periphery of the
first roller 41. At this point, the second roller 42 moves
on the outer periphery of the first roller 41 with the liner
111 being held between the first roller 41 and the second
roller 42. As illustrated in FIG. 7, the second roller 42
moves until the second roller 42 is positioned above the
first roller 41, and with this, the connecting arm 51 also
moves. Therefore, it is possible to detect the position of
the connecting arm 51 in this state with the seventh sen-
sor S7. Specifically, the second roller 42 and the con-
necting arm 51 are moved as illustrated in FIG. 8B. In
this state, by rotating the first roller 41 counterclockwise,
the third roller 43 rotates clockwise. Therefore, it is pos-
sible to hold the liner 111 between the first roller 41 and
the third roller 43.
[0071] Next, at step S214, the connecting arm 51 is
fixed by the lock part 52, and the first roller 41 is rotated
clockwise. As a result, the second roller 42 rotates coun-
terclockwise, and the third roller 43 rotates counterclock-
wise. Furthermore, the fifth roller 45 in contact with the
third roller 43 rotates clockwise. As a result, the label 110
is removed from the liner 111, and the label 110 is con-
veyed toward the third discharge opening 303 with the
third roller 43 and the fifth roller 45. The liner 111 is held
between the first roller 41 and the second roller 42 and
is conveyed as is with the first roller 41 and the second
roller 42. Specifically, the liner 111 is conveyed as illus-
trated in FIGS. 8C and 8D. The liner 111 is cut to a pre-
determined length in the cutter part 30.
[0072] Next, at step S216, the liner 111 is discharged.
Specifically, the connecting arm 51 fixed by the lock part
52 is released with the first roller 41 being kept rotating
clockwise. As a result, the second roller 42 moves clock-
wise on the outer periphery of the first roller 41, and
moves to the predetermined initial position illustrated in
FIG. 5. Thereafter, by further rotating the first roller 41
clockwise, the liner 111 is discharged by the first roller
41 and the second roller 42. Specifically, the liner 111 is
discharged as illustrated in FIGS. 8E and 8F.
[0073] Thereby, processing such as printing on a label
in a printer of this embodiment ends. The configuration
other than that described above is the same as in the

second embodiment.
[0074] The present invention is not limited to the spe-
cifically disclosed embodiments, and variations and mod-
ifications may be made without departing from the scope
of the present invention. The printers of the above-de-
scribed embodiments may have the structures illustrated
in the drawings turned upside down or may have a struc-
ture where the rotation direction is reversed, that is, the
clockwise rotation is changed to the counterclockwise
rotation and the counterclockwise rotation is changed to
the clockwise rotation, with respect to rollers such as the
first roller 41.

DESCRIPTION OF THE REFERENCE NUMERALS

[0075]

10 recording paper
20 thermal head
21 platen roller
30 cutter part
31 fixed blade
32 movable blade
41 first roller
42 second roller
43 third roller
44 fourth roller
51 connecting arm
52 lock part
61 recording paper guide
71 sensor
72 sensor
81 retractor box
110 label
111 liner
S1 first sensor
S2 second sensor
S3 third sensor
S4 fourth sensor
S5 fifth sensor
S6 sixth sensor
S7 seventh sensor
S8 eighth sensor

Claims

1. A printer, comprising:

a printing part that performs printing on record-
ing paper;
a cutter part that cuts the recording paper;
a first roller provided on a side to which the re-
cording paper is discharged from the cutter part;
a second roller that is in contact with the first
roller and is rotated by a rotation of the first roller;
a third roller that is in contact with the first roller
and is rotated by the rotation of the first roller;
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and
a connecting arm that connects a center of the
first roller and a center of the second roller,
wherein the recording paper is discharged be-
tween the first roller and the second roller or be-
tween the first roller and the third roller.

2. The printer as claimed in claim 1,
wherein the second roller connected by the connect-
ing arm is movable on an outer periphery of the first
roller by the rotation of the first roller.

3. The printer as claimed in claim 2,
wherein when the first roller is rotated in a first rota-
tion direction, the second roller moves in the first
rotation direction on the outer periphery of the first
roller, and when the first roller is rotated in a second
rotation direction opposite to the first rotation direc-
tion, the second roller moves in the second rotation
direction on the outer periphery of the first roller.

4. The printer as claimed in claim 1, further comprising:

a lock part that fixes a position of the connecting
arm or the second roller so as to rotate the sec-
ond roller at a predetermined position.

5. The printer as claimed in claim 1, further comprising:

a fourth roller that rotates by contacting the sec-
ond roller,
wherein, when collecting the recording paper,
the recording paper is collected by a rotation of
the second roller and the fourth roller.

6. The printer as claimed in claim 5, further comprising:

a conveyance path switching member that
switches a conveyance path of the recording pa-
per to be collected to a conveyance path be-
tween the first roller and the fourth roller or a
conveyance path between the second roller and
the fourth roller.

7. A method of controlling a printer, comprising:

holding a recording paper subjected to printing
between a first roller and a second roller by ro-
tating the first roller in a first rotation direction,
wherein the first roller is provided on a side to
which the recording paper is discharged from a
cutter part that cuts the recording paper, the sec-
ond roller is in contact with the first roller and is
rotated by a rotation of the first roller, and a cent-
er of the second roller is connected to a center
of the first roller;
moving the second roller in a second rotation
direction opposite to the first rotation direction

on an outer periphery of the first roller with the
recording paper being held between the first roll-
er and the second roller, by rotating the first roller
in the second rotation direction;
cutting the recording paper in the cutter part; and
holding the recording paper held between the
first roller and the second roller between the first
roller and a third roller that is in contact with the
first roller and is rotated by the rotation of the
first roller, and further conveying the recording
paper in a direction to discharge the recording
paper with the first roller and the third roller, by
rotating the first roller in the second rotation di-
rection.

8. The method of controlling a printer as claimed in
claim 7, further comprising:

when the conveyed recording paper is not re-
moved,
holding the recording paper held between the
first roller and the third roller between the first
roller and the second roller by rotating the first
roller in the first rotation direction;
after holding the recording paper held between
the first roller and the third roller between the
first roller and the second roller, moving the sec-
ond roller in the first rotation direction on the out-
er periphery of the first roller with the recording
paper being held between the first roller and the
second roller, by rotating the first roller in the
first rotation direction; and
after moving the second roller in the first rotation
direction, collecting the recording paper held be-
tween the first roller and the second roller by
rotating the first roller in the first rotation direc-
tion.

9. The method of controlling a printer as claimed in
claim 8, wherein, when collecting the recording pa-
per, the first roller is rotated in the first rotation direc-
tion to rotate the second roller in the second rotation
direction, so that a fourth roller that rotates by con-
tacting the second roller is rotated in the first rotation
direction to collect the recording paper with the sec-
ond roller and the fourth roller.

10. The method of controlling a printer as claimed in
claim 8, wherein, in a case of holding the recording
paper held between the first roller and the third roller
between the first roller and the second roller, the re-
cording paper held between the first roller and the
third roller is held between the first roller and the
second roller by rotating the second roller in the sec-
ond rotation direction by rotating the first roller in the
first rotation direction with a position of the second
roller being fixed.
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