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(54) AUTO-CUTTER APPARATUS AND PRINTER UNIT

(57) An automatic cutting apparatus including a fixed
blade module to cut printed paper, a movable blade mod-
ule, and a drive module to drive the movable blade mod-
ule, and characterized in that the fixed blade module in-
cludes a fixed blade, the movable blade module includes
a movable blade, the paper is cut by the fixed blade and

the movable blade when the movable blade slides, and
the fixed blade module, the movable blade module, and
the drive module are connected in a mutually detachable
state, in order to solve the problem described above.
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Description

TECHNICAL FIELD

[0001] The present invention relates to automatic cut-
ting apparatuses and printer units.

BACKGROUND ART

[0002] A POS terminal or a ticket issuing apparatus
may include a compact thermal printer unit. The thermal
printer unit may include a function to automatically cut a
continuous-feed paper, a function to help manual cutting
of the continuous-feed paper, or the like.
[0003] In the case of the thermal printer unit including
the function to automatically cut the continuous-feed pa-
per, an automatic cutting apparatus is mounted on a main
body of the thermal printer unit. The main body of the
thermal printer unit includes a thermal head, a platen, a
motor, and the like. The cutting apparatus includes a
movable blade mechanism having a fixed blade, a mov-
able blade, and a motor or the like that moves the mov-
able blade.
[0004] On the other hand, in the case of the thermal
printer unit configured to manually cut the continuous-
feed paper, a fixed blade is mounted on the main body
of the thermal printer unit. The continuous-feed paper is
cut by the fixed blade when the continuous-feed paper
is pulled in a predetermined direction relative to the fixed
blade.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0005]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2005-271204
Patent Document 2: Japanese Laid-Open Patent
Publication No. 2009-143100

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0006] As illustrated in FIG. 1, a printer unit (printer unit
including a cutter) 100 having the function to automati-
cally cut the continuous-feed paper is formed by combin-
ing of a printer unit 101 and a cutting apparatus 102 that
automatically cuts the paper. The printer unit 101 in-
cludes a thermal head, for example. The printer unit 101,
that has a thermal head, and the cutting apparatus 102,
are integrally formed, and the two are fixed by screws or
the like to form the printer unit 100 including the cutter.
For this reason, the printer unit 100 including the cutter
becomes bulky, and it becomes necessary to disassem-
ble the inside of the printer unit 100 in order to simply

replace a cutter blade of the cutting apparatus 102, for
example. Alternatively, the entire cutting apparatus 102
would have to be replaced by a new cutting apparatus.
In either case, it takes time and cost to replace the cutter
blade or the entire cutting apparatus 102. As a result, the
maintenance cost of the printer unit 100 including the
cutter is high.
[0007] In another structure of the printer unit including
the cutter, a fixed blade and an automatic cutter driving
part (movable blade driving part) are mounted on the
main body of the printer unit that includes the thermal
head. The print unit including the cutter is formed by com-
bining and connecting the main body and a movable
blade module. The automatic cutter driving part integrally
includes a motor, a gear part, and the like. In this case,
it may be possible to reduce the size of the printer unit
as a whole because the cutter driving part is mounted on
the main body of the printer unit. However, it is difficult
to replace only the cutter driving part, and the mainte-
nance cost of the printer unit including the cutter is high.
[0008] Further, as described above, the thermal printer
including the movable blade and having the function to
automatically cut the continuous-feed paper, and the
thermal printer including only the fixed blade to cut the
paper that is manually pulled, have main bodies and the
like that are similar. For this reason, if the main body may
be shared and used for both the two kinds of thermal
printers, it would be preferable in that the cost of both the
printers may be reduced.
[0009] Accordingly, it is an object of the present inven-
tion to provide an automatic cutting apparatus and a print-
er unit, which may facilitate maintenance, such as re-
placement of a fixed blade, a movable blade, and a mov-
able blade driving part, in order to reduce both the time
and cost of the maintenance.

MEANS OF SOLVING THE PROBLEM

[0010] The present invention may provide an automat-
ic cutting apparatus including a fixed blade module to cut
printed paper, a movable blade module, and a drive mod-
ule to drive the movable blade module, characterized in
that the fixed blade module includes a fixed blade, the
movable blade module includes a movable blade, and
the paper is cut by the fixed blade and the movable blade
when the movable blade slides; and the fixed blade mod-
ule, the movable blade module, and the drive module are
connected in a mutually detachable state.
[0011] The prevent invention may be characterized in
that the mutually detachable state is an interfitted state.
[0012] The prevent invention may be characterized in
that the drive module includes a motor module including
a motor for the movable blade, and a drive gear module
to transmit rotation of the motor; and the motor module
and the drive gear module are connected in a mutually
detachable state.
[0013] The present invention may provide a printer unit
including a printer head to print on paper, and a platen
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roller to feed the paper, characterized in that the printer
unit includes a printer module having the printer head, a
fixed blade module, a movable blade module, and a drive
module to drive the movable blade module; the fixed
blade includes a fixed blade, the movable blade includes
a movable blade, and the paper printed by the printer
head is cut by the fixed blade and the movable blade
when the movable blade slides; and the printer module,
the fixed blade module, the movable blade module, and
the drive module are connected in a mutually detachable
state.
[0014] The present invention may be characterized in
that the mutually detachable state is an interfitted state.
[0015] The present invention may be characterized in
that a printer unit having no automatic cutter function is
formed by connecting the printer module and the fixed
blade module in the mutually detachable state.
[0016] The present invention may be characterized in
that the drive module includes a motor module including
a motor for the movable blade, and a drive gear module
to transmit rotation of the motor; and the motor module
and the drive gear module are connected in a mutually
detachable state.
[0017] The present invention may be characterized in
that the printer module includes a motor to rotate the
platen roller and feed the paper.
[0018] The present invention may be characterized in
that the fixed blade module includes the platen roller.

EFFECTS OF THE INVENTION

[0019] According to the present invention, it is possible
to provide an automatic cutting apparatus and a printer
unit, which may facilitate maintenance, such as replace-
ment of a fixed blade, a movable blade, and a movable
blade driving part, in order to reduce both the time and
cost of the maintenance.

BRIEF DESCRIPTION OF THE DRAWING

[0020]

FIG. 1 is a diagram explaining a conventional printer
unit;
FIG. 2 is a perspective view illustrating a printer unit
of the present invention having a movable blade;
FIG. 3 is a disassembled perspective view illustrating
modules of the printer unit in a first embodiment;
FIG. 4 is a diagram (1) for explaining a method of
assembling the printer unit in the first embodiment;
FIG. 5 is a diagram (2) for explaining the method of
assembling the printer unit in the first embodiment;
FIG. 6 is a diagram (3) for explaining the method of
assembling the printer unit in the first embodiment;
FIG. 7 is a diagram (4) for explaining the method of
assembling the printer unit in the first embodiment;
FIG. 8 is a diagram (5) for explaining the method of
assembling the printer unit in the first embodiment;

FIG. 9 is a diagram (6) for explaining the method of
assembling the printer unit in the first embodiment;
FIG. 10 is a diagram (7) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 11 is a diagram (8) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 12 is a diagram (9) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 13 is a diagram (10) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 14 is a diagram (11) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 15 is a diagram (12) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 16 is a diagram (13) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 17 is a diagram (14) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 18 is a diagram (15) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 19 is a diagram (16) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 20 is a diagram (17) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 21 is a diagram (18) for explaining the method
of assembling the printer unit in the first embodiment;
FIG. 22 is a diagram for explaining a method of as-
sembling a printer unit only having a fixed blade;
FIG. 23 is a perspective view of the printer unit only
having the fixed blade; and
FIG. 24A is a diagram (1) for explaining a printer unit
in a second embodiment; and
FIG. 24B is a diagram (2) for explaining the printer
unit in the second embodiment.

MODE OF CARRYING OUT THE INVENTION

[0021] A description will be given of embodiments of
the present invention.

[First Embodiment]

[0022] A description will be given of the printer unit in
a first embodiment of the present invention, by referring
to FIGs. 2 and 3. FIG. 2 is a perspective view illustrating
a printer unit 10 in the first embodiment, and FIG. 3 is a
disassembled perspective view illustrating modules of
the printer unit 10 in the first embodiment.
[0023] In this embodiment, the printer unit 10 includes
a printer module 20 having a thermal head which is a
printer head, a fixed blade module 40, a drive module
50, and a movable blade module 60, and each of the
modules is independent of each other. The printer unit
10 includes a function of automatically cutting continu-
ous-feed paper, and may be formed by combining and
connecting all of the printer module 20, the fixed blade
module 40, the drive module 50, and the movable blade
module 60. As will be described later, a printer unit (fixed
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blade printer unit) which cuts the paper when the paper
is pulled manually, may also be formed by combining the
printer module 20 and the fixed blade module 40. In this
case, the blade of the fixed blade module 40 may be
sawtooth shaped or the like. Hence, the printer module
20 and the fixed blade module 40 may be shared and
used for both the printer unit 10 of this embodiment and
the fixed blade printer unit.
[0024] Next, a description will be given of a method of
assembling the printer unit in this embodiment. As de-
scribed above, the printer unit 10 in this embodiment may
be formed by successively and detachably connecting
the printer module 20, the fixed blade module 40, the
drive module 50, and the movable blade module 60.
[0025] First, the printer module 20 and the drive mod-
ule 50 are connected, as illustrated in FIGs. 4 and 5. The
printer module 20 includes a motor (paper feed motor)
21 to feed paper, and a gear part 22. The drive module
50 includes a motor 51 to drive a movable blade which
will be described later, and a gear part 52. The motor 21
and the gear part 22 of the printer module 20 are provided
on a side surface at one end of the printer module 20
along a width direction of the paper (paper roll) that is
not illustrated. The drive module 50 is connected to a
side surface at the other end of the printer module 20
along the width direction of the paper that is not illustrat-
ed.
[0026] More particularly, a groove 23 having an invert-
ed mesa shape is formed in the side surface of the printer
module 20, and a rail 53 having an inverted mesa shape
(inverted trapezoidal shape) corresponding to that of the
groove 23 is formed on the side surface of the drive mod-
ule 50. The drive module 50 is arranged on top of the
printer module 20, and the drive module 50 and the printer
module 20 are caused to slide relative to each other in a
state in which the rail 53 is inserted into the groove 23,
in order to connect the drive module 50 and the printer
module 20 in a state in which the rail 53 is essentially
fitted into the groove 23. A spring-loaded lock part 54 is
provided on and is movable along the side surface direc-
tion of the printer module 20. In a state in which the rail
53 is almost completely inserted into the groove 23, the
lock part 54 engages an engaging part provided on the
printer module 20 in order to prevent the printer module
20 from disengaging from the drive module 50. When
removing the printer module 20 and the drive module 50
from each other, the lock part 54 is pushed into the side
surface of the drive module 50, the rail 53 and the groove
23 are caused to slide in a direction opposite to that at
the time of the insertion, and allow the printer module 20
and the drive module 50 to be removed from each other.
[0027] Accordingly, the printer module 20 and the drive
module 50 may be connected as illustrated in FIGs. 6
and 7. In this state, the printer module 20 and the drive
module 50 are connected in the interfitted state, and are
in a mutually detachable state. However, as illustrated in
FIG. 7, the lock part 54 of the drive module 50 engages
the engaging part 24 provided on the printer module 20,

and the printer module 20 and the drive module 50 will
not be disconnected from each other unless the operation
described above is performed to remove the printer mod-
ule 20 and the drive module 50 be removed from each
other.
[0028] Next, a description will be given of the fixed
blade module 40. A method of connecting the fixed blade
module 40 will be described, by referring to FIGs. 8, 9,
and 10. The fixed blade module 40 includes a fixed blade
41. The fixed blade module 40 further includes a lock
part 42, a positioning projection 43, and an engaging part
44 to be used for connection to the printer module 20.
On the other hand, the printer module 20 includes a lock
part inserting part 25, a positioning projection inserting
part 26, and an engaging part 27. When connecting the
fixed blade module 40 to the printer module 20, the lock
part 42 is inserted into the lock part inserting part 25, the
positioning projection 43 is inserted into the positioning
projection inserting part 26, and the engaging part 44
engages the engaging part 27. In this state, the printer
module 20 and the fixed blade module 40 are connected
in the interfitted state, and are in a mutually detachable
state. Hence, a combination structure illustrated in FIG.
11 is obtained by connecting the fixed blade module 40
to the combination of the printer module 20 and the drive
module 50. In the state in which the printer module 20
and the fixed blade module 40 are connected in the in-
terfitted state, the engaging part 27 of the printer module
20 engages the engaging part 44 of the fixed blade mod-
ule 40 as illustrated in FIG. 12, and the lock part 42 of
the fixed blade module 40 is inserted into the lock part
inserting part 25 of the printer module 20 as illustrated in
FIG. 13.
[0029] Next, a description will be given of a method of
connecting the movable blade module 60. More particu-
larly, the movable blade module 60 is connected to the
combination of the printer module 20, the drive module
50, and the fixed blade module 40, as illustrated in FIGs.
14 and 15. The movable blade module 60 includes the
movable blade 61, a gear part 62 to drive the movable
blade 61, and a mechanism part 63, as illustrated in FIGs.
16 and 17. When the gear part 62 rotates, the mechanism
part 63 which meshes with the gear part 62 is rotated in
order to slide the movable blade 61. In addition, the mov-
able blade module 60 further includes a platen roller 64
which rotates about a center axis thereof, a shaft part 65
concentrically provided with respect to the center axis of
the platen roller 64, and a gear 66 connected to the shaft
part 65. The movable blade module 60 also includes a
bearing guide projection 67 and an inclination preventing
stopper 68. On the other hand, the printer module 20
includes a bearing guide projection receiving part 28, a
bearing part 29, and a stopper engaging part 30 illustrat-
ed in FIG. 18 for use in assembling the movable blade
60 to the printer module 20.
[0030] As illustrated in FIGs. 19, 20, and 21, the mov-
able blade module 60 is connected to the printer module
20 by inserting the bearing guide projection 67 from the
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bearing part 29, and fitting the bearing guide projection
67 into the bearing guide projection receiving part 28. As
a result, the shaft part 65 of the movable blade module
60 is inserted into the bearing part 29, and the shaft part
65 is supported in a state rotatable within the bearing
part 29. In this state, the gear 66 meshes with the gear
part 22 illustrated in FIGs. 4 and 5. Hence, the gear 66
is rotated via the gear part 22 when the motor 21 of the
printer module 20 rotates. In addition, in this state, the
inclination preventing stopper 68 of the movable blade
module 60 makes contact with the stopper engaging part
30 of the printer module 20. In this state, the movable
blade module 60 and the printer module 20 are connected
in a interfitted state, and are in a mutually detachable
state.
[0031] As described above, in the printer unit 10 in this
embodiment, the printer module 20, the fixed blade mod-
ule 40, the drive module 50, and the movable blade mod-
ule 60 may be connected in an interfitted state, and are
in a mutually detachable state.
[0032] The printer module 20 and the fixed blade mod-
ule 40 may be interfitted and connected in the manner
similar to that described above, as illustrated in FIG. 22,
so that the printer module 20 and the fixed blade module
40 are detachable relative to each other. In this case, it
is possible to form a printer unit 70 including only the
fixed blade 41 which cuts the paper when the paper is
pulled manually, by the combination of the printer module
20 and the fixed blade module 40 as illustrated in FIG. 23.

[Second Embodiment]

[0033] Next, a description will be given of a second
embodiment. In this embodiment, as illustrated in FIGs.
24A and 24B, the drive module 50 has a structure that
includes a drive gear module 110 and a motor module
120 that are detachably connected to each other. FIG.
24A illustrates a state in which the drive gear module 110
and the motor module 120 are connected, and FIG. 24B
illustrates a state in which the drive gear module 110 and
the motor module 120 are disconnected. By making the
drive gear module 110 and the motor module 120 de-
tachable with respect to each other, it becomes possible
to easily replace only the drive gear module 110 or only
the motor module 120. Hence, the maintenance of the
drive module 50 may be performed within a short time at
a low cost. In this example, the drive gear module 110
includes a gear unit 111 that is rotated by a motor 121
of the motor module 120, and the motor module 120 in-
cludes a wiring part 122 to supply power to rotate the
motor (motor for movable blade) 121.
[0034] Further, the present invention is not limited to
these embodiments, but various variations and modifi-
cations may be made without departing from the scope
of the present invention.

DESCRIPTION OF THE REFERENCE NUMERALS

[0035]

10 Printer Unit

20 Printer Module

21 Motor (Paper Feeding Motor)

22 Gear Part

23 Groove

24 Engaging Part

25 Lock Part Inserting Part

26 Positioning Projection Inserting Part

27 Engaging Part

28 Bearing Guide Projection Receiving Part

29 Bearing Part

30 Stopper Engaging Part

40 Fixed Blade Module

41 Fixed Blade

42 Lock Part

43 Positioning Projection

44 Engaging Part

50 Drive Module

51 Motor

52 Gear Part

53 Rail

54 Lock Part

60 Movable Blade Module

61 Movable Blade

62 Gear Part

63 Mechanism Part

64 Platen Roller

7 8 



EP 2 716 422 A1

6

5

10

15

20

25

30

35

40

45

50

55

65 Shaft Part

66 Gear

67 Bearing Guide Projection

68 Inclination Preventing Stopper

110 Drive Gear Module

120 Motor Module

Claims

1. An automatic cutting apparatus comprising a fixed
blade module to cut printed paper, a movable blade
module, and a drive module to drive the movable
blade module, characterized in that:

the fixed blade module includes a fixed blade,
the movable blade module includes a movable
blade, and the paper is cut by the fixed blade
and the movable blade when the movable blade
slides; and
the fixed blade module, the movable blade mod-
ule, and the drive module are connected in a
mutually detachable state.

2. The automatic cutting apparatus as claimed in claim
1, characterized in that the mutually detachable
state is an interfitted state.

3. The automatic cutting apparatus as claimed in claim
1 or 2, characterized in that
the drive module includes a motor module including
a motor for the movable blade, and a drive gear mod-
ule to transmit rotation of the motor; and
the motor module and the drive gear module are con-
nected in a mutually detachable state.

4. A printer unit comprising a printer head to print on
paper, and a platen roller to feed the paper, charac-
terized in that:

the printer unit includes a printer module having
the printer head, a fixed blade module, a mov-
able blade module, and a drive module to drive
the movable blade module;
the fixed blade includes a fixed blade, the mov-
able blade includes a movable blade, and the
paper printed by the printer head is cut by the
fixed blade and the movable blade when the
movable blade slides; and
the printer module, the fixed blade module, the
movable blade module, and the drive module
are connected in a mutually detachable state.

5. The printer unit as claimed in claim 4, characterized
in that the mutually detachable state is an interfitted
state.

6. The printer unit as claimed in claim 4 or 5, charac-
terized in that a printer unit having no automatic
cutter function is formed by connecting the printer
module and the fixed blade module in the mutually
detachable state.

7. The printer unit as claimed in any of claims 4 to 6,
characterized in that
the drive module includes a motor module including
a motor for the movable blade, and a drive gear mod-
ule to transmit rotation of the motor; and
the motor module and the drive gear module are con-
nected in a mutually detachable state.

8. The printer unit as claimed in any of claims 4 to 7,
characterized in that the printer module includes a
motor to rotate the platen roller and feed the paper.

9. The printer unit as claimed in any of claims 4 to 8,
characterized in that the fixed blade module in-
cludes the platen roller.
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