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(54) PRINTING UNIT AND PORTABLE TERMINAL

(57) A printing unit (6) includes: a platen roller (50)
configured to convey a recording sheet (P); a thermal
head (40) configured to perform printing on the recording
sheet (P) through press contact with an outer peripheral
surface of the platen roller (50); a sensor (80), which is
arranged in such a manner as to face the platen roller
(50), and is configured to detect the recording sheet (P);

a flexible printed board (70) including a sensor mounting
portion (76) on which the sensor (80) is mounted; and a
frame (10), which is configured to support the platen roller
(50) in a rotatable manner, and includes a locking pro-
jection (26) to which the sensor mounting portion (76) is
to be locked.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a printing unit
and a portable terminal.

2. Description of the Related Art

[0002] A printing unit which has hitherto been known
is configured to perform printing by heating a printing
surface of a recording sheet with heating elements of a
thermal head to develop a color on the printing surface
while feeding the recording sheet through rotation of a
platen roller under a state in which the recording sheet
is nipped between the platen roller and the thermal head.
[0003] In the related-art printing unit described above,
on a near side of the thermal head, a sheet guide portion
for guiding the recording sheet toward the thermal head
is provided. Moreover, a sensor for detecting the record-
ing sheet conveyed along the sheet guide portion is
mounted to the sheet guide portion.
[0004] However, in the related-art printing unit, in order
to mount the sensor to the sheet guide portion, there is
sometimes adopted a configuration in which the sensor
is sandwiched between the sheet guide portion and a
holder being a member provided separately from the
sheet guide portion. However, in the configuration in
which the sensor is sandwiched between the sheet guide
portion and the holder, the number of parts is increased
due to provision of the separate member. Further, in order
to fix the holder to the sheet guide portion, the sheet guide
portion is arranged so as to surround the holder, and
hence a size of a contour of the sheet guide portion is
increased. Accordingly, a size of the printing unit may be
increased. Therefore, the related-art printing unit has a
room for improvement in view of achieving downsizing
of the printing unit through simplification of a fixing struc-
ture for the sensor for detecting the recording sheet.
[0005] In view of the above, in this technical field, there
have been demands for providing a printing unit that is
downsized, and a portable terminal including the printing
unit.

SUMMARY OF THE INVENTION

[0006] According to one embodiment of the present
invention, there is provided a printing unit, including: a
platen roller configured to convey a recording sheet; a
thermal head configured to perform printing on the re-
cording sheet through press contact with an outer pe-
ripheral surface of the platen roller; a sensor, which is
arranged in such a manner as to face the platen roller,
and is configured to detect the recording sheet; a flexible
printed board including a sensor mounting portion on
which the sensor is mounted; and a frame, which is con-

figured to support the platen roller in a rotatable manner,
and includes a locking projection to which the sensor
mounting portion is to be locked.
[0007] In the above-mentioned printing unit according
to the one embodiment of the present invention, the lock-
ing projection may include a climb projection including a
side surface facing in a direction inclined with respect to
a plane direction of the sensor mounting portion, and the
sensor mounting portion may include a first locked por-
tion that passes through the sensor mounting portion in
a thickness direction of the sensor mounting portion and
allows the climb projection to be inserted therethrough.
[0008] In the above-mentioned printing unit according
to the one embodiment of the present invention, the lock-
ing projection may include a boss extending in the thick-
ness direction of the sensor mounting portion, and the
sensor mounting portion may include a second locked
portion that is formed by cutting out an edge of the sensor
mounting portion, and allows the boss to be inserted
therethrough.
[0009] In the above-mentioned printing unit according
to the one embodiment of the present invention, the frame
may include a seat portion configured to support the sen-
sor mounting portion from a back side of the sensor.
[0010] In the above-mentioned printing unit according
to the one embodiment of the present invention, the sen-
sor mounting portion may include a mounting surface on
which the sensor is mounted, and a back surface formed
on a side opposite to the mounting surface, and the flex-
ible printed board may include a tab portion extending
from the sensor mounting portion along the back surface.
[0011] In the above-mentioned printing unit according
to the one embodiment of the present invention, the frame
may include a sheet guide portion extending along an
axial direction of the platen roller, the sheet guide portion
may include a guide surface configured to guide the re-
cording sheet toward the thermal head, the sheet guide
portion may include a receiving portion formed therein
and configured to receive the sensor mounting portion,
and the receiving portion may be wider than the sensor
mounting portion on both sides of the sensor mounting
portion in the axial direction, and be opened in the guide
surface to a side apart from the thermal head.
[0012] In the above-mentioned printing unit according
to the one embodiment of the present invention, the flex-
ible printed board may include a tab portion extending
from the sensor mounting portion, the sensor mounting
portion may have a pair of cutouts formed in line along
an edge of the sensor mounting portion, and the tab por-
tion may be connected to a portion between the pair of
cutouts.
[0013] In the above-mentioned printing unit according
to the one embodiment of the present invention, the sen-
sor may face in a direction inclined at an acute angle with
respect to a thickness direction of the thermal head.
[0014] In the above-mentioned printing unit according
to the one embodiment of the present invention, the flex-
ible printed board may include a tab portion extending
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from the sensor mounting portion, wherein the tab portion
is connected to the sensor mounting portion through in-
termediation of a bent portion, and wherein the sensor
mounting portion is urged by a restoring force of the bent
portion in a direction of keeping the sensor mounting por-
tion to be locked to the locking projection.
[0015] According to one embodiment of the present
invention, there is provided a portable terminal, including
the above-mentioned printing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Embodiments of the present invention will now
be described by way of further example only and with
reference to the accompanying drawings, in which:

FIG. 1 is a perspective view for illustrating a portable
terminal according to at least one embodiment of the
present invention.
FIG. 2 is a perspective view for illustrating a printing
unit according to a first embodiment of the present
invention.
FIG. 3 is an exploded perspective view for illustrating
the printing unit according to the first embodiment.
FIG. 4 is a perspective view for illustrating the printing
unit according to the first embodiment.
FIG. 5 is a perspective view for illustrating a part of
a flexible printed board in the first embodiment.
FIG. 6 is a front view for illustrating a part of the print-
ing unit according to the first embodiment.
FIG. 7 is a perspective view for illustrating a part of
the printing unit according to the first embodiment
when viewed from a lower front side thereof.
FIG. 8 is a sectional view taken along the line VIII-
VIII of FIG. 6.
FIG. 9 is a sectional view taken along the line IX-IX
of FIG. 6.
FIG. 10 is a sectional view taken along the line X-X
of FIG. 6.
FIG. 11 is a perspective view for illustrating a printing
unit according to a second embodiment of the
present invention.
FIG. 12 is an exploded perspective view for illustrat-
ing the printing unit according to the second embod-
iment.
FIG. 13 is a perspective view for illustrating the print-
ing unit according to the second embodiment.
FIG. 14 is a front view for illustrating a part of the
printing unit according to the second embodiment.
FIG. 15 is a perspective view for illustrating a part of
the printing unit according to the second embodiment
when viewed from a lower front side thereof.
FIG. 16 is a sectional view taken along the line XVI-
XVI of FIG. 14.

DESCRIPTION OF THE EMBODIMENTS

[0017] Now, an embodiment of the present invention

is described with reference to the drawings. In the follow-
ing description, components having the same or similar
function are denoted by the same reference symbols. In
some cases, overlapping description of the components
is omitted.
[0018] FIG. 1 is a perspective view for illustrating a
portable terminal according to at least one embodiment
of the present invention. As illustrated in FIG. 1, a portable
terminal 1 is capable of performing printing on a recording
sheet P. The recording sheet P is a heat sensitive sheet
that develops a color when heat is applied thereto, and
is used suitably for printing a variety of labels, receipts,
and tickets. The recording sheet P is set in the portable
terminal 1 in a state of a roll sheet R obtained by rolling
the recording sheet P so as to have a hollow hole, and
printing is performed on a part drawn from the roll sheet R.
[0019] The portable terminal 1 includes a casing 3, a
display unit 4, a control unit 5, and a printing unit 6. The
casing 3 formed into a hollow box-shape is made of a
metal material or plastic such as ABS or a composite
material of ABS and polycarbonate. The casing 3 in-
cludes a main body portion 7 having a rectangular par-
allelepiped shape, and a roll sheet receiving portion 8
formed at one end portion of the main body portion 7 in
a longitudinal direction thereof so as to be bent toward
one side of a thickness direction of the main body portion
7. The printing unit 6 is received at the one end portion
of the main body portion 7 in the longitudinal direction. A
discharge port 3a is formed in one end surface of the
main body portion 7 in the longitudinal direction. The dis-
charge port 3a is configured to discharge the recording
sheet P printed by passing through the printing unit 6.
The display unit 4 is arranged on a main surface of the
main body portion 7, which faces the other side in the
thickness direction. The display unit 4 is, for example, a
liquid crystal panel. The display unit 4 is connected to
the control unit 5, and is configured to display various
kinds of information. The roll sheet receiving portion 8 is
configured to receive the roll sheet R. The printing unit 6
is a so-called thermal printer.
[0020] FIG. 2 and FIG. 4 are each a perspective view
for illustrating a printing unit according to a first embod-
iment. FIG. 3 is an exploded perspective view for illus-
trating the printing unit according to the first embodiment.
As illustrated in FIG. 2 to FIG. 4, the printing unit 6 in-
cludes a platen roller 50, a motor 60, a main body frame
10 (frame), a first reduction gear 31, a second reduction
gear 32, a thermal head 40, a head support member 45,
and a flexible printed board 70. The platen roller 50 in-
cludes a driven gear 54. The motor 60 is configured to
rotate the platen roller 50 about a rotation axis O (prede-
termined axis). The main body frame 10 (frame) supports
the platen roller 50 in a rotatable manner, and the motor
60 is fixed to the main body frame 10. The first reduction
gear 31 and the second reduction gear 32 are configured
to reduce a driving force of the motor 60 and transmit the
driving force to the driven gear 54. The thermal head 40
is to be brought into press contact with an outer peripheral
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surface of the platen roller 50. The head support member
45 is supported on the main body frame 10, and the ther-
mal head 40 is fixed to the head support member 45. The
flexible printed board 70 is configured to electrically con-
nect the control unit 5 of the portable terminal 1 and each
portion of the printing unit 6 to each other.
[0021] As illustrated in FIG. 2, the printing unit 6 is con-
figured to discharge the recording sheet P passing be-
tween the platen roller 50 and the thermal head 40 in a
direction indicated by an arrow A. Mainly in the descrip-
tion for the printing unit 6 below, a direction along the
arrow A is defined as a vertical direction L1, and the di-
rection indicated by the arrow A is defined as an upper
side. Further, a direction which is orthogonal to the ver-
tical direction L1 and matches a width direction of the
recording sheet P is defined as a horizontal direction L2.
In addition, a direction orthogonal to the vertical direction
L1 and the horizontal direction L2 is defined as a fore-
and-aft direction L3, and the platen roller 50 side with
respect to the thermal head 40 in the fore-and-aft direc-
tion L3 is defined as a front side.
[0022] As illustrated in FIG. 3, the main body frame 10
is formed of, for example, a plate member such as a
polycarbonate resin containing glass fibers. The main
body frame 10 is formed into a U-shape opened toward
the front side when viewed in the vertical direction L1.
Specifically, the main body frame 10 includes a rear plate
portion 11 extending in the horizontal direction L2, a first
side wall portion 12 formed upright from one (left) end
portion of the rear plate portion 11 in the horizontal di-
rection L2 toward the front side, a second side wall portion
13 formed upright from another (right) end portion of the
rear plate portion 11 in the horizontal direction L2 toward
the front side and a rear side, and a sheet guide portion
18 formed between the first side wall portion 12 and the
second side wall portion 13.
[0023] The rear plate portion 11 is formed into a plate
shape having a thickness in the fore-and-aft direction L3.
The first side wall portion 12 is formed into a plate shape
having a thickness in the horizontal direction L2. A portion
of an upper edge of the first side wall portion 12 is cut
downward to form a first roller insertion groove 14A. The
second side wall portion 13 is formed into a plate shape
having a thickness in the horizontal direction L2. A portion
of an upper edge of the second side wall portion 13 is
cut downward to form a second roller insertion groove
14B. The first roller insertion groove 14A and the second
roller insertion groove 14B are formed so as to match
each other when viewed in the horizontal direction L2.
The platen roller 50 is removably inserted into the first
roller insertion groove 14A and the second roller insertion
groove 14B. The sheet guide portion 18 is arranged be-
low the platen roller 50. One (left) end portion of the sheet
guide portion 18 in the horizontal direction L2 is connect-
ed to an inner surface of the first side wall portion 12, and
another (right) end portion of the sheet guide portion 18
in the horizontal direction L2 is connected to an inner
surface of the second side wall portion 13. The details of

the sheet guide portion 18 are to be described later.
[0024] A gearbox portion 15 is formed on an outer side
of the second side wall portion 13. The gearbox portion
15 includes a peripheral wall portion 16 formed to extend
upright from a peripheral edge of the second side wall
portion 13 toward the outer side in the horizontal direction
L2. That is, the gearbox portion 15 is formed of the second
side wall portion 13 and the peripheral wall portion 16,
and is opened toward the outer side in the horizontal
direction L2. The peripheral wall portion 16 is opened
upward when viewed in the horizontal direction L2. The
peripheral wall portion 16 includes a pair of locking re-
cessed portions 17 formed so as to be recessed down-
ward. The pair of locking recessed portions 17 are formed
on both front and rear sides of an upper opening of the
peripheral wall portion 16, respectively. A gear cover 30
is engaged with the pair of locking recessed portions 17.
The gear cover 30 covers an inner side of the gearbox
portion 15 from an outer side thereof in the horizontal
direction.
[0025] The first reduction gear 31 and the second re-
duction gear 32 are assembled inside the gearbox portion
15 so as to be rotatable. The first reduction gear 31 and
the second reduction gear 32 mesh with each other.
[0026] The motor 60 generates torque about an output
axis Q. The motor 60 is arranged so that the output axis
Q is parallel to the rotation axis O of the platen roller 50
(see FIG. 2). The motor 60 is arranged on a side opposite
to the platen roller 50 across the rear plate portion 11.
The motor 60 is fixed to an inner surface of the second
side wall portion 13 in the horizontal direction L2. An out-
put shaft 61 of the motor 60 passes through the second
side wall portion 13. The output shaft 61 meshes with the
first reduction gear 31 inside the gearbox portion 15. The
flexible printed board 70 is connected to the motor 60.
The motor 60 is electrically connected to the control unit
5 (see FIG. 1) via the flexible printed board 70. The motor
60 is configured to be driven based on a signal from the
control unit 5.
[0027] The thermal head 40 is configured to perform
printing on the recording sheet P (see FIG. 2). The ther-
mal head 40 is formed into a rectangular shape having
its longitudinal direction defined as the horizontal direc-
tion L2 when viewed in the fore-and-aft direction L3. The
thermal head 40 is arranged under a state in which a
thickness direction of the thermal head 40 matches the
fore-and-aft direction L3. A head surface 40a of the ther-
mal head 40 faces a side opposite to the rear plate portion
11 (front side). On the head surface 40a of the thermal
head 40, a large number of heating elements 41 are ar-
rayed in the horizontal direction L2.
[0028] The head surface 40a is opposed to a printing
surface of the recording sheet P, and the recording sheet
P may be nipped between the head surface 40a and the
outer peripheral surface of the platen roller 50. The ther-
mal head 40 is connected to the control unit 5 (see FIG.
1) through intermediation of the flexible printed board 70.
A driver IC (not shown) mounted on the thermal head 40
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is configured to control heat generation of the heating
elements 41 based on the signal from the control unit 5.
Through the control of the heat generation of the heating
elements 41, the thermal head 40 prints, for example,
various kinds of letters and figures on the printing surface
of the recording sheet P. The thermal head 40 is fixed
by being bonded onto the head support member 45.
[0029] The head support member 45 is arranged in
front of the rear plate portion 11, behind the sheet guide
portion 18, and between the first side wall portion 12 and
the second side wall portion 13. The head support mem-
ber 45 is made of a metal material. The head support
member 45 is a plate-like member having its longitudinal
direction defined as the horizontal direction L2. The head
support member 45 is arranged under a state in which a
thickness direction of the head support member 45
matches the fore-and-aft direction. The thermal head 40
is fixed to a front surface of the head support member 45.
[0030] A pair of stoppers 45a configured to regulate a
pivot range of the head support member 45 are formed
at upper end portions of the head support member 45.
Each of the pair of stoppers 45a is formed in substantially
a quadrangular prism shape and extends outward in the
horizontal direction L2 of the head support member 45.
The pair of stoppers 45a are inserted into a hole portion
12a formed in an upper part of the first side wall portion
12 of the main body frame 10 and a hole portion 13a
having a rectangular shape formed in an upper part of
the second side wall portion 13. The stoppers 45a are
movable inside the hole portions 12a and 13a, respec-
tively, along with the pivot of the head support member
45, and may be brought into contact with inner wall sur-
faces of the hole portions 12a and 13a, respectively.
Through the contact of the stoppers 45a with the inner
wall surfaces of the hole portions 12a and 13a, the pivot
amount of the head support member 45 is regulated.
[0031] Each of the elastic members 47 is interposed
between the head support member 45 and the rear plate
portion 11. The elastic member 47 is configured to urge
the head support member 45 and the rear plate portion
11 so as to separate the head support member 45 and
the rear plate portion 11 from each other. That is, the
elastic member 47 is configured to always press the head
support member 45 toward the front side. The plurality
of (three in the first embodiment) elastic members 47 are
arrayed with intervals in the horizontal direction L2.
[0032] As illustrated in FIG. 2, the platen roller 50 is
arranged so as to be opposed to the thermal head 40
under a state in which the rotation axis O matches the
horizontal direction L2. The platen roller 50 is rotated
about the rotation axis O under a state in which the re-
cording sheet P is nipped between the platen roller 50
and the thermal head 40, to thereby convey the recording
sheet P in the direction indicated by the arrow A.
[0033] As illustrated in FIG. 3, the platen roller 50 in-
cludes a roller shaft 51, a roller main body 52 mounted
on the roller shaft 51, and a pair of bearings 53 mounted
at both ends of the roller shaft 51. The roller shaft 51 is

formed slightly longer than the separation distance be-
tween the first side wall portion 12 and the second side
wall portion 13 of the main body frame 10. The roller main
body 52 is made of, for example, rubber, and is arranged
along the horizontal direction L2 uniformly over the entire
region excluding portions corresponding to both the ends
of the roller shaft 51.
[0034] As illustrated in FIG. 2 and FIG. 3, the pair of
bearings 53 of the platen roller 50, which are mounted
on both ends thereof, are inserted into the first roller in-
sertion groove 14A and the second roller insertion groove
14B of the main body frame 10, respectively. The bear-
ings 53 are held in the first roller insertion groove 14A
and the second roller insertion groove 14B by locking
springs 19 supported on the main body frame 10. With
this configuration, the platen roller 50 is held so as to be
rotatable relative to the main body frame 10. Further,
when the locking springs 19 are elastically deformed in
order to insert and remove the bearings 53 into and from
the first roller insertion groove 14A and the second roller
insertion groove 14B, the platen roller 50 is mountable
to and removable from the main body frame 10. Under
a state in which the platen roller 50 is inserted into the
first roller insertion groove 14A and the second roller in-
sertion groove 14B, the platen roller 50 is arranged so
that the roller main body 52 is brought into contact with
the thermal head 40 through intermediation of the record-
ing sheet P drawn out from the roll sheet R (see FIG. 1).
[0035] As illustrated in FIG. 3, the driven gear 54 is
fixed on another (right) end portion of the platen roller 50
in the horizontal direction L2. The driven gear 54 is as-
sembled to an upper part of the gearbox portion 15 when
the platen roller 50 is held on the first side wall portion
12 and the second side wall portion 13. The driven gear
54 meshes with the second reduction gear 32. With this,
a rotational driving force from the motor 60 is transmitted
to the driven gear 54 via the first reduction gear 31 and
the second reduction gear 32. The platen roller 50 is ro-
tated under a state of being held on the first side wall
portion 12 and the second side wall portion 13, thereby
being capable of conveying the recording sheet P (see
FIG. 2).
[0036] As illustrated in FIG. 4, the flexible printed board
70 is configured to electrically connect the thermal head
40, the motor 60, and a sensor 80 to be described later
to the control unit 5 of the portable terminal 1 via a wiring
pattern formed on the flexible printed board 70. The flex-
ible printed board 70 is configured to supply power to the
thermal head 40, the motor 60, and the sensor 80, and
to input/output a signal from/to the control unit 5. The
flexible printed board 70 includes a base portion 71, an
extending portion 72, a motor connection portion 73, a
head connection portion 74, and a sensor connection
portion 75. The base portion 71 is arranged along a lower
surface of the rear plate portion 11. The extending portion
72 extends from the base portion 71 in a branching man-
ner.
[0037] The base portion 71 is arranged so that front
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and back (top and bottom) surfaces of the base portion
71 face in the vertical direction L1. The base portion 71
extends in the horizontal direction L2 along the lower
surface of the rear plate portion 11. The extending portion
72 extends from a rear edge of the base portion 71. A
terminal to be connected to the control unit 5 is provided
at a distal end of the extending portion 72. All the wiring
extending toward the terminal is arranged on the extend-
ing portion 72. The motor connection portion 73 is elec-
trically connected to the motor 60. The motor connection
portion 73 extends rearward from a front edge of the base
portion 71 through a lower side of the extending portion
72 and a lower side of the motor 60, and then is connected
to the motor 60.
[0038] The head connection portion 74 is electrically
connected to the thermal head 40. The head connection
portion 74 extends upward from the front edge of the
base portion 71 through a space between the rear plate
portion 11 and the sheet guide portion 18, and then is
connected to the thermal head 40. The sensor connec-
tion portion 75 is electrically connected to the sensor 80
(see FIG. 3). The sensor connection portion 75 extends
forward from the rear edge of the base portion 71 through
a lower side of the base portion 71, and then extends
upward through the space between the rear plate portion
11 and the sheet guide portion 18 in front of the head
connection portion 74 so as to be supported on the sheet
guide portion 18.
[0039] FIG. 5 is a perspective view for illustrating a part
of the flexible printed board in the first embodiment. As
illustrated in FIG. 5, the sensor connection portion 75
includes a sensor mounting portion 76 on which the sen-
sor 80 is mounted, and a tab portion 77 extending from
the sensor mounting portion 76 toward the base portion
71 (see FIG. 4).
[0040] The sensor 80 is configured to detect the re-
cording sheet P that is guided toward the thermal head
40 by a guide surface 20 to be described later. The sensor
80 is, for example, a reflector-type photo interrupter sen-
sor (PI sensor). The sensor 80 is configured to detect the
recording sheet P in such a manner that light emitted
from a light emitter is reflected by the recording sheet P,
and then a light receiver receives the reflected light. For
example, when the reflected light having a predetermined
intensity is detected by the light receiver of the sensor
80, the control unit 5 of the portable terminal 1 determines
that the recording sheet P is present within a detection
range of the sensor 80.
[0041] The sensor mounting portion 76 is formed into
a rectangular plate shape. The sensor mounting portion
76 includes a mounting surface 76a on which the sensor
80 is mounted, and a back surface 76b (see FIG. 7)
formed on a side opposite to the mounting surface 76a.
The sensor mounting portion 76 is formed to be less flex-
ible than the tab portion 77. For example, the sensor
mounting portion 76 is formed to be thicker than the tab
portion 77. The sensor mounting portion 76 includes a
locked portion 81 formed therein. The locked portion 81

passes through the sensor mounting portion 76 in a thick-
ness direction of the sensor mounting portion 76, and is
formed so as to be lockable to a protruding structure. The
locked portion 81 is formed by cutting out each edge of
the sensor mounting portion 76 in a longitudinal direction
of the sensor mounting portion 76. The locked portion 81
extends in the longitudinal direction of the sensor mount-
ing portion 76 so as to have a constant width.
[0042] In an edge of the sensor mounting portion 76
extending along the longitudinal direction thereof, a pair
of cutouts 82 are formed in line. The pair of cutouts 82
are formed only in the edge of the sensor mounting por-
tion 76 extending along the longitudinal direction thereof
on one side of the sensor 80. The tab portion 77 is con-
nected to a portion between the pair of cutouts 82.
[0043] The tab portion 77 is routed so as to be prevent-
ed from being arranged more on the front side than the
sensor mounting portion 76. The tab portion 77 is con-
nected to the portion between the pair of cutouts 82 of
the sensor mounting portion through intermediation of a
bent portion 78. The tab portion 77 extends from the por-
tion between the pair of cutouts 82 along the back surface
76b of the sensor mounting portion 76, and then is con-
nected to the base portion 71 of the flexible printed board
70.
[0044] The sheet guide portion 18 is described in detail.
As illustrated in FIG. 3, the sheet guide portion 18 is
formed into a column shape extending along the horizon-
tal direction L2. The sheet guide portion 18 includes the
guide surface 20 configured to guide the recording sheet
P, which is drawn from the roll sheet R (see FIG. 1) ar-
ranged on the front side of the printing unit 6, to a space
between the thermal head 40 and the platen roller 50.
The guide surface 20 as a whole extends downward and
forward from an upper edge of the sheet guide portion
18 on the thermal head 40 side, and faces a space on
the front side of the printing unit 6. Specifically, the guide
surface 20 includes a first guide surface 20A extending
forward and downward from the upper edge of the sheet
guide portion 18, and a second guide surface 20B ex-
tending downward from a front edge of the first guide
surface 20A. The first guide surface 20A and the second
guide surface 20B are each formed into a flat surface
shape extending along the horizontal direction L2. In the
first embodiment, the first guide surface 20A is inclined
at an angle of 37.5° with respect to the head surface 40a
of the thermal head 40. A rear surface of the sheet guide
portion 18 is continuous with a rear edge of the first guide
surface 20A. A lower surface of the sheet guide portion
18 is continuous with a lower edge of the second guide
surface 20B.
[0045] The sheet guide portion 18 includes a receiving
portion 21 configured to receive the sensor mounting por-
tion 76 of the flexible printed board 70. The receiving
portion 21 is formed into a recessed shape opened in the
guide surface 20. Moreover, the receiving portion 21 is
opened not only in the guide surface 20 but also in the
rear surface and the lower surface of the sheet guide
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portion 18. A portion of the receiving portion 21 in the
second guide surface 20B is wider than the sensor
mounting portion 76 on both sides of the sensor mounting
portion 76 in the horizontal direction L2, and is opened
to a side apart from the thermal head 40.
[0046] FIG. 6 is a front view for illustrating a part of the
printing unit according to the first embodiment. FIG. 7 is
a perspective view for illustrating a part of the printing
unit according to the first embodiment when viewed from
a lower front side thereof.
[0047] As illustrated in FIG. 6 and FIG. 7, a first holding
portion 22, a second holding portion 23, and a seat por-
tion 24 protrude from the receiving portion 21. The first
holding portion 22 protrudes rightward from a left side
wall of the receiving portion 21. The second holding por-
tion 23 protrudes leftward from a right side wall of the
receiving portion 21. The first holding portion 22 and the
second holding portion 23 extend along a boundary be-
tween the first guide surface 20A and the second guide
surface 20B. The first holding portion 22 and the second
holding portion 23 are formed so as to have an interval
between a distal end of the first holding portion 22 and a
distal end of the second holding portion 23 in the hori-
zontal direction L2. The first holding portion 22 and the
second holding portion 23 are located above the lower
edge of the second guide surface 20B. With this config-
uration, the receiving portion 21 is opened between the
first holding portion 22 and the second holding portion
23 and below the first holding portion 22 and the second
holding portion 23. The seat portion 24 protrudes from a
deep wall of the receiving portion 21 toward an opening
of the receiving portion 21 formed on the guide surface
20. The seat portion 24 is formed between the first holding
portion 22 and the second holding portion 23 in the hor-
izontal direction L2.
[0048] FIG. 8 is a sectional view taken along the line
VIII-VIII of FIG. 6. As illustrated in FIG. 8, the first holding
portion 22 includes a first support surface 22a. The first
support surface 22a is formed into a flat surface shape
extending in the horizontal direction L2. The first support
surface 22a faces downward and rearward at acute an-
gles. The first support surface 22a extends in parallel to
the first guide surface 20A.
[0049] FIG. 9 is a sectional view taken along the line
IX-IX of FIG. 6. As illustrated in FIG. 9, the second holding
portion 23 includes a second support surface 23a. The
second support surface 23a is formed into a flat surface
shape extending in the horizontal direction L2. The sec-
ond support surface 23a faces downward and rearward
at acute angles. The second support surface 23a and
the first support surface 22a extend along the same im-
aginary plane. The second support surface 23a extends
in parallel to the first guide surface 20A.
[0050] FIG. 10 is a sectional view taken along the line
X-X of FIG. 6. As illustrated in FIG. 10, the seat portion
24 includes a third support surface 24a. The third support
surface 24a is formed into a flat surface shape extending
in the horizontal direction L2. The third support surface

24a faces upward and forward at acute angles. The third
support surface 24a extends in parallel to the first support
surface 22a and the second support surface 23a. The
third support surface 24a is opposed to the first support
surface 22a and the second support surface 23a with an
interval when viewed in the horizontal direction L2. The
interval between the third support surface 24a and the
first support surface 22a and between the third support
surface 24a and the second support surface 23a is sub-
stantially equal to a thickness of the sensor mounting
portion 76 when viewed in the horizontal direction L2.
[0051] As illustrated in FIG. 6 and FIG. 7, the sensor
mounting portion 76 is mounted to the receiving portion
21. The sensor mounting portion 76 is arranged under a
state in which the longitudinal direction of the sensor
mounting portion 76 matches the horizontal direction L2.
The sensor mounting portion 76 is arranged so as to be
sandwiched between the first support surface 22a and
the third support surface 24a and between the second
support surface 23a and the third support surface 24a
when viewed in the horizontal direction L2 (see FIG. 8 to
FIG. 10). The sensor mounting portion 76 is arranged so
that a first end portion 76c of the sensor mounting portion
76 in the longitudinal direction overlaps the first support
surface 22a and a second end portion 76d of the sensor
mounting portion 76 in the longitudinal direction overlaps
the second support surface 23a. The sensor mounting
portion 76 is supported by the third support surface 24a
from a back side of the sensor 80. The sensor mounting
portion 76 is arranged so that a connection portion be-
tween the sensor mounting portion 76 and the tab portion
77 is located on a side of the opening formed on the
second guide surface 20B. The sensor mounting portion
76 is urged toward the first support surface 22a and the
second support surface 23a by a restoring force of the
bent portion 78 formed at the connection portion between
the sensor mounting portion 76 and the tab portion 77.
[0052] As illustrated in FIG. 10, the sensor mounting
portion 76 is arranged so that the mounting surface 76a
faces the side of the opening formed on the guide surface
20. In the first embodiment, the first support surface 22a,
the second support surface 23a, and the third support
surface 24a extend in parallel to the first guide surface
20A, and hence the sensor 80 faces in a direction normal
to the first guide surface 20A. With this configuration, the
sensor 80 faces in a direction inclined at an acute angle
with respect to the thickness direction of the thermal head
40. The facing direction of the sensor 80 matches a di-
rection normal to the mounting surface 76a of the sensor
mounting portion 76.
[0053] As illustrated in FIG. 7, the sheet guide portion
18 includes a locking projection 26 to which the sensor
mounting portion 76 received in the receiving portion 21
is to be locked. The locking projection 26 includes a boss
27 formed on the first support surface 22a, and a climb
projection 28 formed on the second support surface 23a.
[0054] As illustrated in FIG. 7 and FIG. 8, the boss 27
protrudes from the first support surface 22a in a direction
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normal to the first support surface 22a. A side surface of
the boss 27 is orthogonal to the first support surface 22a.
In the first embodiment, the boss 27 is formed into a cir-
cular column shape. The boss 27 is inserted through the
locked portion 81 formed on the first end portion 76c side
of the sensor mounting portion 76.
[0055] As illustrated in FIG. 7 and FIG. 9, the climb
projection 28 protrudes from the second support surface
23a in a direction normal to the second support surface
23a. The climb projection 28 is inserted through the
locked portion 81 formed on the second end portion 76d
side of the sensor mounting portion 76. A guiding surface
28a is formed on a side surface of the climb projection
28. The guiding surface 28a is inclined with respect to a
plane direction of the sensor mounting portion 76. The
guiding surface 28a is inclined so as to be away from an
imaginary plane extended from the second support sur-
face 23a as extending along a plane direction of the sec-
ond support surface 23a from the side of the opening on
the second guide surface 20B toward an inside of the
receiving portion 21.
[0056] In the configuration described above, when the
sensor mounting portion 76 is mounted to the sheet guide
portion 18, first, the first end portion 76c of the sensor
mounting portion 76 is inserted into the opening of the
receiving portion 21 formed on the second guide surface
20B, and then the boss 27 is inserted into the locked
portion 81 formed on the first end portion 76c side of the
sensor mounting portion 76. At this time, the sensor
mounting portion 76 can be locked to the locking projec-
tion 26 without bending the sensor mounting portion 76
because the locked portion 81 is a cutout. Next, the sen-
sor mounting portion 76 is turned about the locking pro-
jection 26, and then the second end portion 76d of the
sensor mounting portion 76 is inserted into the receiving
portion 21. In the process of inserting the second end
portion 76d of the sensor mounting portion 76 into the
receiving portion 21, after the second end portion 76d of
the sensor mounting portion 76 is brought into slide con-
tact with the guiding surface 28a of the climb projection
28 and climbs over the climb projection 28, the climb
projection 28 is inserted into the locked portion 81 formed
on the second end portion 76d side. In the manner de-
scribed above, the sensor mounting portion 76 is mount-
ed to a predetermined position of the sheet guide portion
18.
[0057] As described above, the printing unit 6 accord-
ing to the first embodiment includes the flexible printed
board 70 and the main body frame 10. The flexible printed
board 70 includes the sensor mounting portion 76 on
which the sensor 80 is mounted. The main body frame
10 includes the locking projections 26 to which the sensor
mounting portion 76 is to be locked. With this configura-
tion, when the sensor mounting portion 76 is locked to
the locking projections 26 of the main body frame 10, the
sensor mounting portion 76 can be mounted to the main
body frame 10 without combining a separate member
with the main body frame 10. Therefore, as compared to

a configuration in which the sensor mounting portion is
mounted to the main body frame by combining a separate
member with the main body frame, the downsized print-
ing unit 6 can be provided.
[0058] Further, the locking projection 26 includes, on
the side surface, the climb projection 28 including the
guiding surface 28a facing in the direction inclined with
respect to a plane direction of the sensor mounting por-
tion 76. The sensor mounting portion 76 includes the
locked portion 81 that passes through the sensor mount-
ing portion 76 in the thickness direction of the sensor
mounting portion 76 and allows the climb projection 28
to be inserted therethrough. With this configuration, when
the sensor mounting portion 76 is displaced along the
plane direction of the sensor mounting portion 76 and
brought into slide contact with the guiding surface 28a of
the climb projection 28, the sensor mounting portion 76
can be caused to climb over the climb projection 28. Fur-
ther, when the sensor mounting portion 76 that has
climbed over the climb projection 28 is further displaced
along the plane direction of the sensor mounting portion
76 so as to bring the locked portion 81 closer to the climb
projection 28, the climb projection 28 can be inserted
through the locked portion 81. Accordingly, as compared
to a configuration that causes a worker to handle the
sensor mounting portion 76 so as to lift up the sensor
mounting portion 76 in the thickness direction of the sen-
sor mounting portion 76 when the sensor mounting por-
tion 76 is locked to the locking projection, workability can
be increased. Further, the sensor mounting portion 76
can be prevented from being bent significantly due to
application of an excessive force to the sensor mounting
portion 76, thereby being capable of suppressing occur-
rence of a failure, such as disconnection, in the sensor
mounting portion 76. Therefore, reliability of the printing
unit 6 can be increased.
[0059] Further, the locking projection 26 includes the
boss 27 extending in the thickness direction of the sensor
mounting portion 76. The sensor mounting portion 76
includes the locked portion 81 that is formed by cutting
out an edge of the sensor mounting portion 76, and allows
the boss 27 to be inserted therethrough. With this con-
figuration, through displacement of the sensor mounting
portion 76 along the plane direction of the sensor mount-
ing portion 76, the boss 27 can be arranged inside the
locked portion 81. Accordingly, without displacing the
sensor mounting portion 76 in the thickness direction of
the sensor mounting portion 76, the sensor mounting por-
tion 76 can be locked to the boss 27. Accordingly, as
compared to a configuration that causes a worker to han-
dle the sensor mounting portion 76 so as to lift up the
sensor mounting portion 76 in the thickness direction of
the sensor mounting portion 76 when the sensor mount-
ing portion 76 is locked to the locking projection, worka-
bility can be increased. Further, the sensor mounting por-
tion 76 can be prevented from being bent significantly
due to application of an excessive force to the sensor
mounting portion 76, thereby being capable of suppress-
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ing occurrence of a failure, such as disconnection, in the
sensor mounting portion 76. Therefore, reliability of the
printing unit 6 can be increased.
[0060] The main body frame 10 includes the seat por-
tion 24 configured to support the sensor mounting portion
76 from a back side of the sensor 80. With this configu-
ration, a position of the sensor 80 can be stabilized.
Therefore, accuracy in detecting the recording sheet P
by the sensor 80 can be stabilized.
[0061] The flexible printed board 70 includes the tab
portion 77 extending from the sensor mounting portion
76 along the back surface 76b of the sensor mounting
portion 76. This configuration achieves arrangement of
the recording sheet P on the mounting surface 76a side,
and provides the tab portion 77 extending along the back
surface 76b of the sensor mounting portion 76, thereby
being capable of suppressing interference of the tab por-
tion 77 with the recording sheet P. Therefore, the record-
ing sheet P can be prevented from being stained by con-
tact of the tab portion 77 with the recording sheet P.
[0062] The sheet guide portion 18 includes the guide
surface 20 configured to guide the recording sheet P to-
ward the thermal head 40. The sheet guide portion 18
includes the receiving portion 21 formed therein and con-
figured to receive the sensor mounting portion 76. The
receiving portion 21 is wider than the sensor mounting
portion 76 on both sides of the sensor mounting portion
76 in the horizontal direction L2, and is opened in the
guide surface 20 to the side apart from the thermal head
40. With this configuration, the sensor mounting portion
76 can be received in the receiving portion 21 from the
side apart from the thermal head 40. Accordingly, it is
not required that a space, through which the sensor
mounting portion 76 is to be passed when the sensor
mounting portion 76 is received in the receiving portion
21, be defined between the sheet guide portion 18 and
the thermal head 40, and hence the sheet guide portion
18 can be arranged close to the thermal head 40. There-
fore, the printing unit 6 can be further downsized.
[0063] The sensor mounting portion 76 has the pair of
cutouts 82 formed in line along the edge of the sensor
mounting portion 76. The tab portion 77 is connected to
the portion between the pair of cutouts 82. With this con-
figuration, stress applied to the connection portion be-
tween the sensor mounting portion 76 and the tab portion
77 can be concentrated on the cutouts 82. Accordingly,
the stress can be prevented from affecting the mounted
portion (soldered portion) of the sensor 80 and causing
a contact failure of the sensor 80. Therefore, reliability of
the printing unit 6 can be increased.
[0064] The sensor 80 faces in the direction inclined at
an acute angle with respect to the thickness direction of
the thermal head 40. With this configuration, the sensor
mounting portion 76 is arranged so as to be inclined with
respect to the thickness direction of the thermal head 40,
and hence a region occupied by the sensor mounting
portion 76 in the thickness direction of the thermal head
40 can be reduced. Accordingly, the printing unit 6 can

be downsized in the thickness direction of the thermal
head 40, thereby being capable of providing the printing
unit 6 that enables closer arrangement of the roll sheet
R formed of the recording sheet P.
[0065] The tab portion 77 is connected to the sensor
mounting portion 76 through intermediation of the bent
portion 78. The sensor mounting portion 76 is urged by
the restoring force of the bent portion 78 in a direction of
keeping the sensor mounting portion 76 to be locked to
the locking projection 26. With this configuration, without
providing a structure configured to prevent the sensor
mounting portion 76 from falling from the locking projec-
tions 26 on at least any one of the sensor mounting por-
tion 76 and the main body frame 10, the sensor mounting
portion 76 can be held at a predetermined position of the
main body frame 10. Accordingly, complication of a fixing
structure for the sensor 80 can be suppressed.
[0066] The portable terminal 1 according to the first
embodiment includes the downsized printing unit 6 de-
scribed above, and hence the portable terminal can be
downsized as compared to the related-art portable ter-
minal.
[0067] FIG. 11 and FIG. 13 are each a perspective view
for illustrating a printing unit according to a second em-
bodiment of the present invention. FIG. 12 is an exploded
perspective view for illustrating the printing unit according
to the second embodiment. In the second embodiment,
an inclination angle of a first guide surface 120A is dif-
ferent from that of the first guide surface 20A in the first
embodiment. The second embodiment is the same as
the first embodiment except for a configuration to be de-
scribed below.
[0068] As illustrated in FIG. 11 to FIG. 13, the main
body frame 10 of a printing unit 6A includes a sheet guide
portion 118 in place of the sheet guide portion 18 in the
first embodiment. The sheet guide portion 118 includes
a guide surface 120. The guide surface 120 entirely ex-
tends downward and forward from an upper edge of the
sheet guide portion 118 on the thermal head 40 side, and
faces a space on the front side of the printing unit 6A.
Specifically, the guide surface 120 includes a first guide
surface 120A extending forward and downward from the
upper edge of the sheet guide portion 118, and a second
guide surface 120B extending downward from a front
edge of the first guide surface 120A. The first guide sur-
face 120A and the second guide surface 120B are each
formed into a flat surface shape extending along the hor-
izontal direction L2. In the second embodiment, the first
guide surface 120A is inclined at an angle of 80° with
respect to the head surface 40a of the thermal head 40.
[0069] The sheet guide portion 118 includes a receiv-
ing portion 121 configured to receive the sensor mounting
portion 76 of the flexible printed board 70. The sensor
mounting portion 76 is received in the receiving portion
121 under a state in which the longitudinal direction of
the sensor mounting portion 76 matches the horizontal
direction L2. The receiving portion 121 is formed into a
recessed shape opened in the guide surface 120. More-
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over, the receiving portion 121 is opened not only in the
guide surface 120 but also in the rear surface and the
lower surface of the sheet guide portion 118. A portion
of the receiving portion 121 in the second guide surface
120B is wider than the sensor mounting portion 76 on
both sides of the sensor mounting portion 76 in the hor-
izontal direction L2, and is opened to a side apart from
the thermal head 40.
[0070] FIG. 14 is a front view for illustrating a part of
the printing unit according to the second embodiment.
FIG. 15 is a perspective view for illustrating a part of the
printing unit according to the second embodiment when
viewed from a lower front side thereof. FIG. 16 is a sec-
tional view taken along the line XVI-XVI of FIG. 14. As
illustrated in FIG. 14 to FIG. 16, the first holding portion
22, the second holding portion 23, and the seat portion
24 protrude from the receiving portion 121 similarly to
the receiving portion 21 in the first embodiment. Further,
the sensor mounting portion 76 is mounted to the receiv-
ing portion 121. In the second embodiment, the sensor
80 faces along a direction normal to the first guide surface
120A. With this configuration, the sensor 80 faces in the
direction inclined at an acute angle with respect to the
thickness direction of the thermal head 40.
[0071] As described above, the printing unit 6A accord-
ing to the second embodiment has a configuration similar
to that of the printing unit 6 according to the first embod-
iment. Therefore, the second embodiment provides the
same operations and effects as those of the first embod-
iment.
[0072] Note that, the present invention is not limited to
the embodiments described above with reference to the
drawings, and various modification examples may be
employed within the technical scope of the present in-
vention as defined by the appended claims. For example,
in the first and second embodiments described above,
the printing unit 6 or the printing unit 6A holds the platen
roller 50 in the roller insertion grooves 14A and 14B of
the main body frame 10 by the locking springs 19. How-
ever, the printing unit may be configured to hold the platen
roller in the roller insertion grooves by lock arms that are
provided so as to be pivotable relative to the main body
frame.
[0073] Besides the above, components in the above-
mentioned embodiments may be replaced by well-known
components as appropriate without departing from the
scope of the present invention as defined by the append-
ed claims.

Claims

1. A printing unit (6), comprising:

a platen roller (50) configured to convey a re-
cording sheet (P);
a thermal head (40) configured to perform print-
ing on the recording sheet (P) through press

contact with an outer peripheral surface of the
platen roller (50);
a sensor (80), which is arranged in such a man-
ner as to face the platen roller (50), and is con-
figured to detect the recording sheet (P);
a flexible printed board (70) including a sensor
mounting portion (76) on which the sensor (80)
is mounted; and
a frame (10), which is configured to support the
platen roller (50) in a rotatable manner, and in-
cludes a locking projection (26) to which the sen-
sor mounting portion (76) is to be locked.

2. The printing unit (6) according to claim 1,

wherein the locking projection (26) includes a
climb projection (28) including a side surface
facing in a direction inclined with respect to a
plane direction of the sensor mounting portion
(76), and
wherein the sensor mounting portion (76) in-
cludes a first locked portion (81) that passes
through the sensor mounting portion (76) in a
thickness direction of the sensor mounting por-
tion (76) and allows the climb projection (28) to
be inserted therethrough.

3. The printing unit (6) according to claim 1 or 2,

wherein the locking projection (26) includes a
boss (27) extending in the thickness direction of
the sensor mounting portion (76), and
wherein the sensor mounting portion (76) in-
cludes a second locked portion (81) that is
formed by cutting out an edge of the sensor
mounting portion (76), and allows the boss (27)
to be inserted therethrough.

4. The printing unit (6) according to any one of claims
1 to 3, wherein the frame (10) includes a seat portion
(24) configured to support the sensor mounting por-
tion (76) from a back side of the sensor (80).

5. The printing unit (6) according to any one of claims
1 to 4,

wherein the sensor mounting portion (76) in-
cludes a mounting surface (76a) on which the
sensor (80) is mounted, and a back surface
(76b) formed on a side opposite to the mounting
surface (76a), and
wherein the flexible printed board (70) includes
a tab portion (77) extending from the sensor
mounting portion (76) along the back surface
(76b).

6. The printing unit (6) according to any one of claims
1 to 5,
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wherein the frame (10) includes a sheet guide
portion (18, 118) extending along an axial direc-
tion of the platen roller (50),
wherein the sheet guide portion (18, 118) in-
cludes a guide surface (20, 120) configured to
guide the recording sheet (P) toward the thermal
head (40),
wherein the sheet guide portion (18, 118) in-
cludes a receiving portion (21, 121) formed
therein and configured to receive the sensor
mounting portion (76), and
wherein the receiving portion (21, 121) is wider
than the sensor mounting portion (76) on both
sides of the sensor mounting portion (76) in the
axial direction, and is opened in the guide sur-
face (20, 120) to a side apart from the thermal
head (40).

7. The printing unit (6) according to any one of claims
1 to 6,

wherein the flexible printed board (70) includes
a tab portion (77) extending from the sensor
mounting portion (76),
wherein the sensor mounting portion (76) has a
pair of cutouts (82) formed in line along an edge
of the sensor mounting portion (76), and
wherein the tab portion (77) is connected to a
portion between the pair of cutouts (82).

8. The printing unit (6) according to any one of claims
1 to 7, wherein the sensor (80) faces in a direction
inclined at an acute angle with respect to a thickness
direction of the thermal head (40).

9. The printing unit (6) according to any one of claims
1 to 8,

wherein the flexible printed board (70) includes
a tab portion (77) extending from the sensor
mounting portion (76),
wherein the tab portion (77) is connected to the
sensor mounting portion (76) through interme-
diation of a bent portion (78), and
wherein the sensor mounting portion (76) is
urged by a restoring force of the bent portion
(78) in a direction of keeping the sensor mount-
ing portion (76) to be locked to the locking pro-
jection (26).

10. A portable terminal (1), comprising the printing unit
(6) of any one of claims 1 to 9.
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