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(54)  Printer

(57)  Provided is a printer in which attachment and
detachment manipulation of a platen roller can be easily
performed, in which the platen roller can be retained with
high reliability at a time of attachment, and in which down-
sizing of the entire printer is achieved due to use of the
platen roller smaller in diameter. A printer (1) includes: a
rocking member (22) including a bearing portion (22a)
for axially supporting a platen roller (21); a latch member
(23) coupled to the rocking member so as to be rotatable
about a rotary axis (L2) that is non-coaxial with and par-
allel to a platen axis (L1); a protrusion (31 a) provided to
the latch member; and a stationary frame (40) to which
a recording head (42) is fixed, in which: the stationary
frame includes a first recess (45) into which the bearing
portion is disengageably fitted, the first recess retaining
the platenroller at a position of facing the recording head,
and a second recess (46) into which, after the bearing
portion is fitted, the protrusion is disengageably fitted;
and the bearing portion is undisengageable from inside
the first recess while the protrusion is fitted, and is dis-
engageable from inside the first recess after the protru-
sion is disengaged.
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Description

[0001] The present invention relates to a printer in
which a platen roller and a recording head are separably
combined with each other.

[0002] As conventionally known printers, there are giv-
en printers in which a recording head and a platen roller
held in contact with the recording head are provided in-
side a casing, and in which the recording head performs
recording onto a recording sheet sent out by the platen
roller. In the printers of this type, for example, at the time
of setting of the recording sheet or jam treatment, or at
the time of maintenance or replacement of the recording
head, the platen roller, and the like, the recording head
and the platen roller remain in contact with each other
inside the casing. Thus, workability is poor.

[0003] In view of this, it is desired that the recording
head and the platen roller can be spaced apart from each
other so as to be exposed to an outside of the casing. In
particular, the recording head includes a plurality of re-
cording elements (heat-generating elements or the like),
and hence it is preferred that the recording head be fixed
on a casing side in order not to impair reliability of elec-
trical connections into which recording signals for selec-
tively driving the recording elements are input. In other
words, it is desired that the platen roller be spaced apart
from the recording head so as to be exposed to the out-
side, with the recording head being fixed on the casing
side.

[0004] For satisfaction of the needs, there have been
provided some printers in which the platen roller is freely
attachable and detachable and, at the time of attachment,
the platen roller is retained under a state of being held in
contact with the recording head at a predetermined pres-
sure.

[0005] As one of the printers, there has been known a
printer which includes a regulating member and a sta-
tionary frame, in which a platen roller can be easily at-
tached and detached with use of those members, and in
which the platen roller can be retained with high reliability
while the platen roller is prevented from being inadvert-
ently disengaged at the time of mounting (refer to JP
4376816 B).

[0006] The regulating member includes a connecting
portion into which a shaft portion of the platen roller is
fitted, and the regulating member is undisengageably
combined with the platen roller through intermediation of
the connecting portion. Meanwhile, the regulating mem-
ber is rotatably combined coaxially with and relatively to
the platen roller. Note that, regarding movement except
the relative rotation, the regulating member moves inte-
grally with the platen roller. Further, the regulating mem-
ber is provided with a protrusion-like engagement por-
tion.

[0007] Meanwhile, the stationary frame is fixed to a
base of a casing, and includes afirst recess and a second
recess. The first recess is a recess for positioning the
platen roller to a recordable position by bringing the plat-
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en roller into contact with the recording head when the
shaft portion of the platen roller is inserted. The second
recess is a recess for retaining a protrusion of the sta-
tionary frame when the protrusion is inserted under a
state in which the shaft portion of the platen roller is in-
serted in the first recess.

[0008] When the platen roller is attached in the printer
structured as described above, the shaft portion of the
platen roller is inserted in the first recess and retained
therein, and then the regulating member is rotated rela-
tively to the platen roller and the protrusion is inserted
into the second recess and retained therein. With this, at
the recordable position at which the platen roller is held
in contact with the recording head, the platen roller can
be reliably retained.

[0009] In particular, due to a positional relation,
shapes, and the like of the first recess and the second
recess, even with application of an external force, for
example, the platen roller is prevented from being disen-
gaged from the first recess, and the platen roller and the
protrusion are prevented from being disengaged respec-
tively from the firstrecess and the second recess. In other
words, the printer is designed so that the platen roller is
less liable to be inadvertently disengaged. Thus, the plat-
en roller can be retained with high reliability.

[0010] Meanwhile, when the platen roller is detached,
the regulating member is rotated relatively to the platen
roller (rotated in a direction reverse to that in the above-
mentioned case). Consequently, the protrusion is disen-
gaged from the second recess, and then the shaft portion
of the platen roller is disengaged from the first recess. In
this manner, the platen roller can be detached.

[0011] As described above, the platen roller can be
attached and detached with a simple manipulation of ro-
tating the regulating member so that the protrusion is
inserted into or disengaged from the second recess.
Thus, the printer is excellent in manipulation properties
of attachment and detachment.

[0012] By the way, as well as for various electronic
apparatuses, further downsizing of printers will be re-
quired also in the future. Thus, it is desired that the print-
ers be structured as simply as possible and components
be designed to be small. In particular, the platen roller
for feeding the recording sheet is larger among the com-
ponents of the printers, and hence occupies a large space
in the printer. Thus, downsizing of the printer is efficiently
achieved through possible reduction of a diameter of the
platen roller.

[0013] In this regard, in the above-mentioned conven-
tional printer, it is structurally difficult to reduce the diam-
eter of the platen roller, and hence there has been aroom
for improvement. Specifically, the connecting portion of
the regulating member is coaxially fitted into the shaft
portion of the platen roller. Accordingly, when the diam-
eter of the platen roller is reduced, it is necessary to re-
duce an outer diameter of the connecting portion in ac-
cordance therewith. However, in order to reliably fit the
connecting portion into the shaft portion without backlash
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or the like, it is structurally necessary to secure a certain
outer diameter. Accordingly, itis practically difficult to fur-
ther reduce the diameter of the platen roller at present.

[0014] The present invention has been made in view
of such circumstances. It is therefore an object of the
present invention to provide a printer in which the attach-
ment and detachment manipulation of the platen roller
can be easily performed, in which the platen roller can
be retained with high reliability at the time of attachment,
and in which downsizing of the entire printer is easily
achieved due to use of the platen roller smaller in diam-
eter.

[0015] The present invention provides the following
measures for achieving the above-mentioned object.

(1) According to the present invention, provided is a
printer in which a recording head and a platen roller
are separably combined with each other. The printer
includes: arocking member which includes abearing
portion for axially supporting the platen roller, and is
fixed to a platen frame so as to be rockable under a
state of axially supporting the platen roller; a latch
member which is coupled to the rocking member un-
der a state of being rotatable about a rotary axis that
is non-coaxial with and parallel to a platen axis of
the platen roller; a protrusion which is provided to
the latch member and rotationally moves about the
rotary axis in accordance with rotation of the latch
member; and a stationary frame to which the record-
ing head is fixed, in which: the stationary frame in-
cludes a first recess into which the bearing portion
is disengageabily fitted, the first recess retaining the
platen roller at a position of facing the recording
head, and a second recess into which, after the bear-
ing portion is fitted into the first recess, the protrusion
is disengageably fitted due to the rotation of the latch
member; and the bearing portion is undisengagea-
ble from inside the first recess while the protrusion
is fitted in the second recess, and is disengageable
from inside the first recess after the protrusion is dis-
engaged from inside the second recess.

According to the printer of the present invention, the
attachmentand detachment manipulation of the plat-
en roller can be easily performed, and hence the
platen roller and the recording head can be quickly
combined with each other or quickly separated and
disengaged from each other.

First, when the platen roller is attached, the bearing
portion provided to the rocking member for the pur-
pose of axially supporting the platen roller is inserted
and fitted into the first recess of the stationary frame.
Inthis case, the rocking member is fixed to the platen
frame so as to be rockable, and hence the bearing
portion can be smoothly fitted into the first recess.
As a result of fitting of the bearing portion into the
first recess, the platen roller can be retained at the
position of facing the recording head, and a printable
state can be set.
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Next, the latch member coupled to the rocking mem-
beris rotated aboutthe rotary axis, and the protrusion
is inserted and fitted into the second recess. With
this, the attachment of the platen roller is completed,
and the bearing portion is undisengageable from in-
side the first recess.

In particular, even when an external force is applied
to the platen roller from the recording head, the re-
cording sheet, and the like, the bearing portion is
prevented from being disengaged from inside the
first recess. Thus, the platen roller can be retained
with high reliability at the time of attachment. Note
that, the protrusion is less liable to be subjected to
the external force in comparison with the bearing por-
tion, and hence is less liable to be inadvertently dis-
engaged from the second recess. Accordingly, also
in this regard, the platen roller can be retained with
high reliability.

Meanwhile, when the platen roller is separated from
the recording head, the latch member is rotated
about the rotary axis in a direction reverse to that in
the above-mentioned case so that the protrusion is
disengaged from the second recess. Next, the bear-
ing portion is disengaged from the first recess. With
this, the platen roller can be separated from the re-
cording head.

In this manner, the attachment and detachment ma-
nipulation of the platen roller can be easily performed
with such a simple manipulation that the bearing por-
tion is fitted into or disengaged from inside the first
recess and that the protrusion is fitted into or disen-
gaged from inside the second recess due to a rota-
tional movement of the latch member. Accordingly,
as described above, the platen roller and the record-
ing head can be quickly combined with each other
or quickly separated and disengaged from each oth-
er.

Further, the latch member is coupled to the rocking
member under a state of being rotatable about the
rotary axis that is non-coaxial with the platen axis of
the platen roller. Thus, unlike conventional printers
in which the rotary axis of the latch member is coaxial
with the platen axis, even when being individually
and freely designed, the platen roller and the latch
member are less liable to have influence on each
other. Accordingly, a degree of freedom in designing
of the platen roller and the latch member can be en-
hanced. In addition, a shape of the platen roller is
less liable to have influence on strength ormovement
of the latch member, and hence the platen roller can
be reduced in diameter. Accordingly, the printer can
be easily downsized as a whole.

(2) According to the printer of the present invention,
the rocking member includes a rotary shaft portion
projecting to the platen roller side along the rotary
axis; and the latch member is rotatably fitted in a
covering manner to the rotary shaft portion.
According to the printer of the present invention, the
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latch member is rotatably fitted in a covering manner
to the rotary shaft portion formed on the rocking
member. Thus, backlash and the like are less liable
to be generated and the latch member is more
smoothly rotated. Accordingly, the protrusion can be
smoothly fitted into or disengaged from inside the
second recess almost without being caught, and
hence the attachment and detachment manipulation
of the platen roller can be more smoothly performed.
Further, the rotary shaft portion projects to the platen
roller side, and hence the latch member can be cou-
pled to the rocking member under a state of being
positioned on the same side as that of the platen
roller. If the latch member is positioned on the side
opposite to the platen roller with the rocking member
being interposed therebetween, it is necessary to
take a thickness of the rocking member into consid-
eration. Thus, a length of the printer parallel to the
platen axis is liable to be elongated in a lateral width
direction. However, the latch member is positioned
on the same side as that of the platen roller, and
hence the printer is easily further downsized without
such a risk.

(3) According to the printer of the present invention,
the printer further includes an urging member pro-
vided between the platen frame and the latch mem-
ber, for urging the latch member so as to rotate the
latch member in a direction in which the protrusion
comes close to an inside of the second recess.
According to the printer of the present invention, the
latch member is urged by the urging member, and
hence the protrusion can be smoothly fitted into the
second recess in a shorter period of time after the
bearing portion is fitted into the first recess. Accord-
ingly, the platen roller can be more efficiently at-
tached. Further, after the platen roller is attached,
due to an urging force of the urging member, the
latch member is in a state of being less liable to be
rotated in a direction in which the protrusion is dis-
engaged from inside the second recess. According-
ly, the protrusion is less liable to be inadvertently
disengaged from inside the second recess, and
hence the platen roller can be retained with higher
reliability at the time of attachment.

(4) According to the printer of the present invention,
the printer further includes a regulating member for
regulating a rotational amount of the latch member
urged by the urging member.

According to the printer of the present invention, ex-
cessive rotation of the latch member can be regulat-
ed by the urging member prior to attachment of the
platen roller. Accordingly, without influence of the
protrusion, the bearing portion is easily fitted into the
first recess.

(5) According to the printer of the present invention,
the printer further includes: a base member for ac-
commodating a sheet roll formed of a wound record-
ing sheet to be fed between the recording head and
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[0016]
be described by way of further example only and with
reference to the accompanying drawings, in which:

the platen roller; and a lid member openably and
closably coupled to the base member, in which: the
stationary frame is fixed to the base member; and
the platen frame is fixed to the lid member.
According to the printer of the present invention, the
lid member can be opened and closed in conjunction
with the attachment and detachment manipulation
of the platen roller, and hence the printer is easy to
use. In addition, the recording sheet drawn out from
the sheet roll can be easily set between the platen
roller and the recording head.

Further, the locking and unlocking of the lid member
is performed simultaneously with the attachment and
detachment of the platen roller. Thus, it is unneces-
sary to provide a member dedicated for the locking
and unlocking of the lid member, and hence the
structure of the printer can be simplified.

(6) According to the printer of the present invention,
the lid member includes a manipulation lever for ro-
tating the latch member about the rotary axis.
According to the printer of the present invention, the
latch member can be rotated through intermediation
of the manipulation lever, and hence the attachment
and detachment manipulation of the platen roller can
be more easily performed. In particular, the manip-
ulation lever is provided on the lid member, and
hence the lid member can be opened and closed
with a series of manipulations simultaneously with
the manipulation of the manipulation lever, which
leads to enhancement of manipulation properties.
According to the printer of the present invention, the
attachmentand detachment manipulation of the plat-
en roller can be easily performed, and the platen
roller can be retained with high reliability at the time
of attachment. Further, reduction of a diameter of
the platen roller can be achieved, and downsizing of
the entire printer is easily achieved.

Embodiments of the present invention will now

FIG. 1 is a side view of a printer according to an
embodiment of the present invention, illustrating a
state in which a platen unit and a main unit are com-
bined with each other;

FIG. 2 is a side view illustrating a state in which the
platen unit and the main unit in the state illustrated
in FIG. 1 are disengaged from each other and a lid
member is largely opened;

FIG. 3 is a front view of the platen unit in a state of
being fixed to an inner surface of the lid member
illustrated in FIG. 2;

FIG. 4 is a side view of the platen unit and the lid
member, seen from a direction of the arrow A illus-
trated in FIG. 3;

FIG. 5is a top view of the platen unit taken along the
line B-B illustrated in FIG. 3;
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FIG. 6 is an outer appearance perspective view of
the platen unit, seen from a platen frame side;

FIG. 7 is a partially sectional perspective view of the
platen unit taken along the line C-Ciillustrated in FIG.
6;

FIG. 8 is a side view of the main unit, seen from a
direction of the arrow D illustrated in FIG. 2;

FIG. 9 is an enlarged view of a vicinity of a rocking
member in the state illustrated in FIG. 1, illustrating
a state in which a bearing portion is fitted in a first
recess and a fixing pin is fitted in a second recess;
FIG. 10 illustrates a state in which the fixing pin in
the state illustrated in FIG. 9 has got out from the
second recess;

FIG. 11 illustrates a state in which the bearing portion
and the fixing pin in the state illustrated in FIG. 10
have moved in a manner of being spaced respec-
tively apart from the first recess and the second re-
cess;

FIG. 12illustrates a state in which the bearing portion
and the fixing pin in the state illustrated in FIG. 11
have moved in a manner of being further spaced
respectively apart from the first recess and the sec-
ond recess;

FIG. 13 illustrates a state in which the bearing portion
in the state illustrated in FIG. 12 has been completely
disengaged from the first recess; and

FIG. 14 is a top view of a modification of the platen
unit according to the present invention.

[0017] In the following, description is made of an em-
bodiment according to the present invention with refer-
ence to FIGS. 1 to 14. In this embodiment, description is
made of a thermal printer as an example of a printer.
[0018] As illustrated in FIGS. 1 and 2, a printer 1 ac-
cording to this embodiment includes a platen unit 2 and
a main unit 3 which are separably combined with each
other and a casing 4 for accommodating a sheet roll R
formed of a wound recording sheet P.

[0019] Note that, FIG. 1 is an overall side view of the
printer 1 in a state in which the platen unit 2 and the main
unit 3 are combined with each other. FIG. 2 is an overall
side view illustrating a state in which the platen unit 2 and
the main unit 3 in the state illustrated in FIG. 1 have been
separated from each other.

[0020] First, description is made of the casing 4.
[0021] The casing 4 according to this embodiment in-
cludes a base member 10 and a lid member 11 openably
and closably (rotatably) coupled to the base member 10
through intermediation of a rotary shaft 12.

[0022] Thebase member 10is made of aresin material
or the like in a box shape and an upper side thereof is
open so that the sheet roll R is accommodated therein.
The lid member 11 is made of a resin material as well as
the base member 10, and functions to expose an opening
of the base member 10 in an opened state and cover the
opening of the base member 10 in a closed state. Note
that, locking and unlocking of the lid member 11 is effect-
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ed by attachment and detachment of the platen unit 2
and the main unit 3.

[0023] Further, the lid member 11 is formed to extend
outward beyond the base member 10 (to the left side of
the drawing sheets of FIGS. 1 and 2), and the platen unit
2 is fixed to an inner surface of the extended part. Note
that, a distal end portion 11a of the lid member 11 ex-
tending outward beyond the base member 10 is curved
downward, and covers a part of the platen unit 2 from
the outside. Further, a manipulation lever 14 is rotatably
coupled to a surface side of the lid member 11 through
intermediation of a rotary shaft 13. Description of the ma-
nipulation lever 14 is made later.

[0024] Next, description is made of the platen unit 2.
[0025] As illustrated in FIGS. 3 to 6, the platen unit 2
includes: a platen frame 20 fixed to the inner surface of
the lid member 11; a platen roller 21 for feeding the re-
cording sheet P; rocking members 22 each including a
bearing portion 22a for axially supporting the platen roller
21, the rocking members 22 being fixed to the platen
frame 20 so as to be rockable under a state of axially
supporting the platen roller 21; and a latch member 23
rotatably coupled to the rocking members 22.

[0026] Note that, FIG. 3 is a front view of the platen
unit 2 in a state of being fixed to the inner surface of the
lid member 11. FIG. 4 is a side view of the platen unit 2
and the lid member 11, seen from a direction of the arrow
A illustrated in FIG. 3. FIG. 5 is a top view of the platen
unit 2 taken along the line B-B illustrated in FIG. 3. FIG.
6 is an outer appearance perspective view of the platen
unit 2, seen from the platen frame 20 side.

[0027] As illustrated in FIG. 3, the platen frame 20 is
formed to have a lateral width slightly narrower than a
lateral width of the lid member 11 and formed in a sub-
stantially plate-like shape. The platen frame 20 is fixed
so as to overlap the most part of the inner surface of the
lid member 11 with fastening means such as a screw.
[0028] On each side on one end (rotary shaft 13end)
of the platen frame 20, as illustrated in FIGS. 3, 4, and
6, there is formed a first stopper claw 20a protruding to
the platenroller 21 side. Further, on each side on another
end (distal end portion 11 a side of the lid member 11)
of the platen frame 20, there is formed a second stopper
claw 20b protruding in a direction parallel to a platen axis
L1 of the platen roller 21.

[0029] As illustrated in FIGS. 3 to 6, the platen roller
21 is a roller being made of an elastic material and ex-
tending along the platen shaft L1, and has both end por-
tions from which a platen shaft 21 a projects. As de-
scribed above, the platen roller 21 is axially supported
by the rocking members 22.

[0030] The rocking members 22 are arranged in a
manner of sandwiching the platen roller 21, and each
has a root side rotatably coupled to a coupling pin 20c
projecting in the direction parallel to the platen axis L1
from a corresponding side of the platen frame 20. With
this, the rocking members 22 are rockable about the cou-
pling pins 20c.
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[0031] The bearing portions 22a are formed on distal
end sides of the rocking members 22, and axially support
the platen shaft 21 a projecting from both the end portions
of the platen roller 21. With this, the platen roller 21 is
axially supported by the rocking members 22 and cou-
pled to the platen frame 20 through intermediation of the
rocking members 22.

[0032] Further, at a middle portion (substantially the
middle between the root side and the distal end side on
which the bearing portion 22a is formed) of each of the
rocking members 22, there is formed a rotary shaft por-
tion 22b projecting to the platen roller 21 side along a
rotary axis L2 that is non-coaxial with and parallel to the
platen axis L1. The rotary shaft portion 22b functions as
a shaft portion to which a coupling plate 31 of the latch
member 23 described later is rotatably fitted in a covering
manner.

[0033] Note that, a driven gear 25 is fixed on one side
of the platen shaft 21 a with one of the rocking members
22 being interposed between the driven gear 25 and the
platen roller 21. The driven gear 25 is rotated by a rota-
tional force transmitted thereto when the platen unit 2
and the main unit 3 are combined with each other and
the driven gear 25 meshes with a platen gear train 50
described later. With this, the platen roller 21 is capable
of being rotated about the platen axis L1 in accordance
with rotation of the driven gear 25 so as to feed the re-
cording sheet P drawn out from the sheet roll R.

[0034] The latch member 23 is arranged below the
platen roller 21, and includes a base portion 30 formed
to have a length substantially the same as that of the
platenroller 21, and the coupling plate 31 which is formed
in a fan shape in plan view, provided continuously with
each end portion of the base portion 30, and rotatably
coupled to the rocking members 22.

[0035] As illustrated in FIG. 3, at a middle portion of
the base portion 30, there are formed two recesses 30a
at an interval in a lateral width direction, into which claw
portions 14b of the manipulation lever 14 described later
intrude so as to be held in contact therewith.

[0036] Asillustrated in FIGS. 3 to 6, the coupling plate
31 is partially formed in a ring shape, and this part is
rotatably fitted to the above-mentioned rotary shaft por-
tion 22b of each of the rocking members 22. With this,
the latch member 23 is coupled to the rocking members
22 in arotatable state about the rotary axis L2 that is non-
coaxial with the platen axis L1.

[0037] Further, to the coupling plate 31, there are pro-
vided a fixing pin (protrusion) 31 a projecting in the di-
rection parallel to the platen axis L1 and being rotationally
moved about the rotary axis L2 in accordance with rota-
tion of the latch member 23, and an engaging protrusion
31 b projecting to the platen frame 20 side.

[0038] Note that, a distance from the rotary axis L2 to
an outer periphery of the fixing pin 31 a is defined as a
distance T (refer to FIG. 4), and set to be uniform irre-
spective of the rotation of the latch member 23.

[0039] AsillustratedinFIGS.6and 7, thelatchmember

10

15

20

25

30

35

40

45

50

55

23 structured as described above is urged by torsional
springs (urging members) 35 so as to be rotated in a
direction in which the fixing pin 31 a comes close to an
inside of corresponding one of second recesses 46 de-
scribed later, that is, in a direction of being spaced apart
from the platen frame 20 (hereinafter, referred to as lock-
ing direction D1). Note that, FIG. 7 is a partially sectional
perspective view of the platen unit 2 taken along the line
C-C illustrated in FIG. 6.

[0040] Each of the torsional springs 35 is arranged be-
tween the platen frame 20 and the latch member 23. Spe-
cifically, each of the torsional springs 35 is fitted in a cov-
ering manner to a supporting pin 20d formed on the platen
frame 20 side, and has one end side fitted into a groove
portion 20e formed on a root side of the supporting pin
20d and another end side held in back-to-back contact
with the base portion 30 of the latch member 23 so as to
urge the latch member 23. With this, the latch member
23is maintained under a state of being urged to be rotated
about the rotary axis L2 in the locking direction D1.
[0041] In this case, as illustrated in FIG. 4, by engage-
ment of the engaging protrusion 31 b formed on the cou-
pling plate 31 with the first stopper claw 20a on the platen
frame 20 side, a rotational amount is regulated so that
the latch member 23 is not excessively rotated. With this,
prior to combination of the platen unit 2 and the main unit
3, the fixing pin 31 a is not excessively spaced apart from
the platen frame 20.

[0042] The first stopper claw 20a and the engaging
protrusion 31 b function as a regulating member 36 for
regulating the rotational amount of the latch member 23
urged by the torsional springs 35.

[0043] Further, although the rocking members 22 may
rock in the locking direction D1 together with the latch
member 23 urged by the torsional springs 35, a rocking
amount in the locking direction D1 is regulated because
the rocking members 22 come into contact with the sec-
ond stopper claw 20b formed on the platen frame 20 side.
That is, prior to the combination of the platen unit 2 and
the main unit 3, the platen roller 21 is designed not to be
excessively moved to the distal end portion 11a side of
the lid member 11.

[0044] By the way, asillustrated in FIGS. 2 and 4, with
the manipulation lever 14 rotatably coupled to a surface
ofthe lidmember 11, the above-mentioned latch member
23 is rotated in a direction in which the fixing pin 31 ais
disengaged frominside the corresponding one of the sec-
ond recesses 46 described later, that is, in the direction
of coming close to the platen frame 20 (hereinafter, re-
ferred to as release direction D2).

[0045] In other words, the manipulation lever 14 ac-
cording to this embodiment functions as an open lever
for disengaging the platen unit 2 and the main unit 3 from
each other and achieving an opened state of the lid mem-
ber 11.

[0046] In detail, the manipulation lever 14 is formed in
a J-shape in side view, and includes a manipulation end
14a formed on a distal end side thereof positioned on the



11 EP 2 353 875 A1 12

distal end portion 11a side of the lid member 11. Mean-
while, a proximal end side of the manipulation lever 14
is coupled to the lid member 11 through intermediation
of the rotary shaft 13, and the claw portions 14b extend,
on an inner surface side of the lid member 11, from the
coupled portion to the latch member 23. The claw por-
tions 14b are held in contact with the base portion 30
while intruding into the recesses 30a formed in the base
portion 30 (refer to FIG. 3).

[0047] As just described, the claw portions 14b are
held in contact with the base portion 30, and hence, when
the manipulation lever 14 is subjected to a pulling-up ma-
nipulation (opening manipulation) through intermediation
of the manipulation end 14a, the manipulation lever 14
is rotated about the rotary shaft 13 so that the claw por-
tions 14b press the base portion 30 to the platen frame
20 side. With this, the latch member 23 is rotated about
the rotary axis L2 in the release direction D2 in which the
fixing pin 31 a comes close to the platen frame 20.
[0048] Next, description is made of the main unit 3.
[0049] Asillustratedin FIGS. 1, 2, and 8, the main unit
3includes a stationary frame 40 fixed to the base member
10 and a thermal head (recording head) 42 fixed to the
stationary frame 40 through intermediation of a head sup-
port body 41, and is arranged so as to face the platen
unit 2. Note that, FIG. 8 is an (upside down) side view of
the main unit 3, seen from a direction of the arrow D
illustrated in FIG. 2.

[0050] The stationary frame 40 is formed in a C-shape
in plan view of a frame body portion 40a and facing wall
portions 40b provided continuously with both sides of the
frame body portion 40a so as to face each other, and is
fixed to the base member 10 with the fastening means
such as a screw.

[0051] The thermal head 42 includes many heat-gen-
erating elements (not shown) aligned parallel to the plat-
en axis L1, and is secured to a front surface of the head
support body 41. A flexible substrate (not shown) is con-
nected to the thermal head 42 so that drive signals for
selectively driving the heat-generating elements are in-
put.

[0052] The head support body 41 is rockably fixed to
the stationary frame 40. Between the head support body
41 and the frame body portion 40a, there are provided
coil springs 43 for bringing, by urging the head support
body 41, the thermal head 42 into pressure-contact with
the platen roller 21 when the platen unit 2 and the main
unit 3 are combined with each other. With this, at the time
of printing, sheet feeding can be performed while printing
is reliably performed on the recording sheet P.

[0053] Note that, a regulating pin 41 a is formed at
each end of the head support body 41, and intrudes into
a corresponding one of groove portions 44 formed on the
stationary frame 40 side. Thus, the head support body
41 is regulated in rocking amount so as not to excessively
rock.

[0054] The bearing portion 22a of each of the rocking
members 22 is disengageably fitted into a corresponding
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one of the facing wall portions 40b of the stationary frame
40. The facing wall portions 40b each include a first re-
cess 45 for retaining the platen roller 21 at a position of
facing the thermal head 42, and the second recess 46
into which, after the bearing portion 22a is fitted into the
first recess 45, the fixing pin 31 a is fitted due to the
rotation of the latch member 23.

[0055] In particular, the bearing portion 22a of each of
the rocking members 22 is not disengageable from inside
the first recess 45 while the fixing pin 31 a is fitted in the
second recess 46, and is disengageable from inside the
first recess 45 after the fixing pin 31 a is disengaged from
inside the second recess 46.

[0056] Detailed description is made of the first recess
45 and the second recess 46.

[0057] First, as illustrated in FIG. 9, the first recess 45
is formed so that an inner periphery thereof partially hin-
ders the rocking member 22 from being rotated about
the coupling pin 20c while the bearing portion 22a and
the fixing pin 31 a are respectively fitted in the first recess
45 and the second recess 46. With this, under a state in
which the fixing pin 31 a is fitted in the second recess 46,
it is impossible for the bearing portion 22a to be disen-
gaged from inside the first recess 45.

[0058] Notethat, FIG. 9is an enlarged view of a vicinity
of one of the rocking members 22 in the state illustrated
in FIG. 1, illustrating a state in which the bearing portion
22a is fitted in the first recess 45 and the fixing pin 31 a
is fitted in the second recess 46.

[0059] Further, as described above, the bearing por-
tion 22a is hindered from rocking owing to interference
of the inner periphery of the first recess 45. Thus, in order
for the bearing portion 22a to be disengaged from inside
the first recess 45 under the state in which the fixing pin
31 aiis fitted in the second recess 46, the bearing portion
22a is required to be moved in a direction of an arrow
D3, that is, an opening direction of the first recess 45.
However, the second recess 46 is formed so that aninner
periphery thereof partially hinders the fixing pin 31 a from
being moved in the direction of the arrow D3.

[0060] Accordingly, unless the inner periphery of the
second recess 46 allows the fixing pin 31 a to move in
the direction of the arrow D3, the bearing portion 22a is
not allowed to move in the direction of the arrow D3 either.
Therefore, itis impossible for the bearing portion 22a and
the fixing pin 31a to be simultaneously disengaged from
the first recess 45 and the second recess 46, respective-
ly.

[0061] However, the secondrecess 46 is provided with
an opening so as to allow the fixing pin 31 a to move
about the rotary axis L2 in the release direction D2. Ac-
cordingly, by rotation of the latch member 23 about the
rotary axis L2 in the release direction D2, the fixing pin
31 a can be easily disengaged from inside the second
recess 46. After the fixing pin 31 a is disengaged from
inside the second recess 46, the bearing portion 22a can
be easily disengaged from inside the first recess 45.
[0062] In this manner, only in order of disengaging first
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the fixing pin 31 a from inside the second recess 46 and
then disengaging the bearing portion 22a from inside the
first recess 45, the platen roller 21 can be separated from
the stationary frame 40, that is, the platen unit 2 and the
main unit 3 can be separated from each other.

[0063] Further, asillustratedin FIG. 8, on the stationary
frame 40 according to this embodiment, the platen gear
train 50 to mesh with the driven gear 25 is arranged on
an outside of one of the facing wall portions 40b. The
platen gear train 50 is rotated by driving of a platen drive
motor 51 fixed on a back surface side of the stationary
frame 40, and functions to transmit a rotational force to
the driven gear 25. Note that, the platen gear train 50 is
protected by a gear cover 52.

[0064] Next, description is made of work of the printer
1 structured as described above.

[0065] First, description is made on the premise that,
asillustrated in FIG. 1, the sheet roll R is accommodated
in the base member 10 and the platen unit 2 and the main
unit 3 are combined with each other under a state in which
the recording sheet P is drawn to the outside. In this case,
the lid member 11 is in the closed state of closing the
opening of the base member 10 and is locked by the
combination of the platen unit 2 and the main unit 3. Thus,
unless the platen unit 2 and the main unit 3 are separated
from each other, the lid member 11 does not enter the
opened state. Further, the recording sheet P is in a state
of being sandwiched between the platen roller 21 and
the thermal head 42 pressed by the platen roller 21.
[0066] In order to perform printing of various pieces of
information onto the recording sheet P, the thermal head
42 is activated simultaneously with driving of the platen
drive motor 51.

[0067] First, when the platen drive motor 51 is driven,
a rotational force generated thereby is transmitted to the
driven gear 25 through intermediation of the platen gear
train 50, and hence the platen roller 21 is rotated. With
this, the recording sheet P sandwiched between the plat-
en roller 21 and the thermal head 42 is fed. Meanwhile,
the many heat-generating elements appropriately gen-
erate heat due to activation of the thermal head 42. With
this, various characters, graphic symbols, and the like
can be clearly printed onto the recording sheet P which
has been fed.

[0068] In particular, under the state in which the platen
unit 2 and the main unit 3 are combined with each other,
as illustrated in FIG. 9, the bearing portion 22a of the
rocking member 22 is fitted in the first recess 45 and the
fixing pin 31 a of the latch member 23 is fitted in the
second recess 46. Thus, even when an external force is
transmitted to the platen roller 21 from the thermal head
42, the recording sheet P, and the like during printing,
the bearing portion 22a is prevented from being disen-
gaged from inside the first recess 45. Thus, the platen
roller 21 can be retained with high reliability. As a result,
the recording sheet P can be accurately fed, and in ad-
dition, printing can be performed without involving thin
spots, blurs, or the like.
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[0069] Note that, even when being exposed to an ex-
ternal force from the platen roller 21, the recording sheet
P, and the like during printing, the fixing pin 31 a is less
liable to be disengaged from inside the second recess
46 even with inadvertent rotation of the latch member 23.
Accordingly, also in this regard, the platen roller 21 can
be retained with high reliability.

[0070] In particular, the latch member 23 is not in a
state of being liable to be rotated in the release direction
D2 in which the fixing pin 31a is disengaged from inside
the second recess 46 by an urging force of the torsional
spring 35. Accordingly, the fixing pin 31 a is less liable
to be inadvertently disengaged from inside the second
recess 46 during printing. Also in this regard, the platen
roller 21 can be reliably retained.

[0071] Next, description is made of a case where the
platen unit 2 and the main unit 3 are disengaged from
each other so that the platen roller 21 is separated from
the thermal head 42.

[0072] In this case, first, the manipulation end 14a of
the manipulation lever 14 is pulled up so that the manip-
ulation lever 14 is rotated about the rotary shaft 13. Then,
the claw portions 14b of the manipulation lever 14 press
the base portion 30 of the latch member 23 to the platen
frame 20 side with a force resisting the torsional springs
35. Thus, the latch member 23 is rotated about the rotary
axis L2 in the release direction D2 as illustrated in FIG.
10, and the fixing pin 31 ais disengaged from inside each
of the second recesses 46.

[0073] With this, both the bearing portions 22a and the
fixing pins 31 a enter a movable state in the direction of
the arrow D3, that is, the opening direction of the first
recess 45. In other words, the lid member 11 enters an
unlocked state.

[0074] Through rotating the lid member 11 about the
rotary shaft 12, simultaneously with pulling-up of the ma-
nipulation lever 14, so as to effect opening movement,
both the bearing portion 22a and the fixing pin 31 a move
in the direction of the arrow D3, that is, the opening di-
rection of the first recess 45. As a result, the bearing
portion 22a starts to be gradually disengaged from inside
the first recess 45. In this case, the rocking member 22
appropriately rocks about the root side thereof, and the
latch member 23 is appropriately rotated about the rotary
axis L2. Thus, the bearing portion 22a and the fixing pin
31 a smoothly move in the direction of the arrow D3 with-
out being caught.

[0075] Then, when the opening movement of the lid
member 11 is further proceeded, the bearing portion 22a
and the fixing pin 31 a further move as illustrated in FIGS.
11 and 12. When the opening movement of the lid mem-
ber 11 is still further proceeded, the bearing portion 22a
can be completely disengaged from inside the first recess
45 as illustrated in FIG. 13. At this time, the engaging
protrusion 31 b of the latch member 23 is engaged with
the first stopper claw 20a on the platen frame 20 side.
[0076] With this, excessive rotation of the latch mem-
ber 23 urged by the torsional springs 35 can be regulated.
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Further, the rocking members 22 come into contact with
the second stopper claws 20b on the platen frame 20
side as well, and hence excessive rocking of both the
rocking members 22 and the platen roller 21 can be reg-
ulated.

[0077] As justdescribed, by complete disengagement
of the bearing portion 22a from inside the first recess 45,
the platen unit 2 and the main unit 3 are disengaged from
each other. As a result, the platen roller 21 can be de-
tached from the thermal head 42. After that, by large
opening of the lid member 11 as illustrated in FIG. 2,
replacement of the sheet roll R, various maintenance op-
erations, and the like can be performed.

[0078] Next, description is made of a case where the
platen unit 2 and the main unit 3 are combined with each
other after the platen roller 21 is attached. In this case,
basically, a process reverse to the above-mentioned
process is performed.

[0079] First, as illustrated in FIG. 2, under a state in
which the lid member 11 is largely opened, the recording
sheet P is pulled out by a certain length in advance. After
that, the lid member 11 is closed, and the fixing pin 31 a
is brought into contact with the facing wall portion 40b of
the stationary frame 40 as illustrated in FIG. 13. Then,
the lid member 11 is further closed from this state, and
the bearing portion 22a is inserted into the first recess
45 as illustrated in FIG. 12.

[0080] In this case, the fixing pin 31 a moves in accord-
ance with closing movement of the lid member 11 while
being held in contact with the facing wall portion 40b of
the stationary frame 40. Simultaneously, in accordance
with the closing movement of the lid member 11, the latch
member 23 is rotated about the rotary axis L2 in the re-
lease direction D2 with the force resisting the torsional
springs 35. Thus, the engaging protrusion 31 b enters a
state of being spaced apart from the first stopper claw
20a. Further, in accordance with the rotation of the latch
member 23, the rocking member 22 rocks in a direction
of being spaced apart from the second stopper claw 20b,
and hence the bearing portion 22a is easily and smoothly
inserted into the first recess 45.

[0081] Then, by further closing of the lid member 11,
as illustrated in FIG. 11, both the bearing portion 22a and
the fixing pin 31 a can be moved while being held in con-
tact with the facing wall portion 40b of the stationary frame
40. After that, as illustrated in FIG. 10, the bearing portion
22a can be fitted into the first recess 45. Then, when the
lid member 11 is still further closed from this state, as
illustrated in FIG. 9, the fixing pin 31 a is automatically
inserted and fitted into the second recess 46. In other
words, the latch member 23 is urged by the torsional
springs 35, and hence, when reaching an opening of the
second recess 46, the fixing pin 31a is automatically fitted
into the second recess 46.

[0082] With this, mounting of the platen roller 21 is
completed and a printable state can be achieved. Simul-
taneously, the bearing portion 22a can be set to be un-
disengageable from inside the first recess 45. Further,
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the lid member 11 can be locked in the closed state. In
other words, the state illustrated in FIG. 1 can be
achieved.

[0083] As described above, according to the printer 1
of this embodiment, the attachment and detachment ma-
nipulation of the platen roller 21 can be easily performed
with such a simple manipulation that the bearing portion
22ais fitted into or disengaged from inside the first recess
45, and that the fixing pin 31 ais fitted into or disengaged
from inside the second recess 46 due to rotational move-
ment of the latch member 23. Accordingly, the platen
roller 21 and the thermal head 42 (platen unit 2 and the
main unit 3) can be quickly combined with or quickly sep-
arated and disengaged from each other.

[0084] In addition, the latch member 23 is urged by the
torsional springs 35, and hence the fixing pin 31 a can
be smoothly fitted into the second recess 46 in a short
period of time after the bearing portion 22a is fitted into
the first recess 45. Accordingly, the platen roller 21 can
be more efficiently attached.

[0085] Further, when the platen roller 21 is attached
after the platen unit 2 and the main unit 3 are combined
with each other, unless the fixing pin 31 a is intentionally
disengaged from inside the second recess 46, the bear-
ing portion 22a is not disengaged from inside the first
recess 45. Thus, the platen roller 21 can be retained with
high reliability. Accordingly, feeding of and printing onto
the recording sheet P can be reliably performed, and
hence reliability of the printer 1 can be enhanced.
[0086] Further, the latch member 23 according to this
embodimentis coupled to the rocking members 22 under
a state of being rotatable about the rotary axis L2 that is
non-coaxial with the platen axis L1 of the platen roller 21.
Thus, unlike conventional printers in which the rotary axis
L2 of the latch member 23 is coaxial with the platen axis
L1, individual and free designing of the platen roller 21
and the latch member 23 is less liable to have influence
on the counterpart. Accordingly, a degree of freedom in
design can be enhanced.

[0087] In particular, a size, a shape, and the like of the
platen roller 21 are less liable to have influence on
strength or movement of the latch member 23, and hence
the platen roller 21 can be reduced in diameter. Accord-
ingly, the printer can be easily downsized as a whole.
[0088] Further, in this embodiment, the latch member
23 is rotatably fitted in a covering manner to the rotary
shaft portion 22b formed on the rocking member 22.
Thus, backlash and the like are less liable to be generated
and the latch member 23 is smoothly rotated. According-
ly, the fixing pin 31a can be smoothly fitted into or disen-
gaged from inside the second recess 46 almost without
being caught, and hence the attachment and detachment
manipulation of the platen roller 21 can be smoothly per-
formed.

[0089] Further, the rotary shaft portion 22b projects to
the platen roller 21 side, and hence the latch member 23
can be coupled to the rocking members 22 under a state
of being positioned on the same side as that of the platen
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roller 21. If the latch member 23 is positioned on the side
opposite to the platen roller 21 with the rocking members
22 being interposed therebetween, it is necessary to take
athickness of the rocking members 22 into consideration.
Thus, a length of the printer 1 parallel to the platen axis
L1 is liable to be elongated in the lateral width direction.
However, the latch member 23 may be positioned on the
same side as that of the platen roller 21, and hence the
printer 1 is easily downsized without such a risk.

[0090] Further, the lid member 11 can be opened and
closed in conjunction with the attachment and detach-
ment manipulation of the platen roller 21, and hence the
printer 1 is easy to use. In addition, the recording sheet
P drawn out from the sheet roll R can be easily set be-
tween the platen roller 21 and the thermal head 42. Fur-
ther, the locking and unlocking of the lid member 11 is
performed simultaneously with the attachment and de-
tachment of the platen roller 21. Thus, it is unnecessary
to provide a member dedicated for the locking and un-
locking of the lid member 11, and hence the structure of
the printer 1 can be simplified.

[0091] Still further, the latch member 23 can be rotated
through intermediation of the manipulation lever 14, and
hence the attachment and detachment manipulation of
the platenroller 21 can be more easily performed. In par-
ticular, the manipulation lever 14 is provided on the lid
member 11, and hence the lid member 11 can be opened
and closed with a series of manipulations simultaneously
with the manipulation of the manipulation lever 14, which
leads to enhancement of manipulation properties.
[0092] Note that, the technical scope of the present
invention is not limited to the above description in this
embodiment, and various modifications can be made
thereto without departing from the scope of the present
invention.

[0093] For example, as described above in this em-
bodiment, the casing 4 including the base member 10
and the lid member 11 is not essential, and hence is not
required to be provided. That is, functions as a printer
can be sufficiently exerted only with the main unit 3 and
the platen unit 2.

[0094] Further, as described above in this embodi-
ment, although the rotary shaft portions 22b of the rocking
members 22 are formed so as to project to the platen
roller 21 side, this should not be construed restrictively.
The rotary shaft portions 22b may be formed so as to
project to the outside opposite to the platen roller 21 side.
In this case, although the latch member 23 is coupled to
the rocking members 22 under a state of being positioned
on the side opposite to the platen roller 21 side with the
rocking members 22 being interposed therebetween, the
similar actions and effects can be obtained also in this
case. However, in view of reduction of the lateral width
as much as possible for downsizing of the printer, the
structure as described above in this embodiment is pre-
ferred.

[0095] Further, as illustrated in FIG. 14, for example,
lengths of the rocking members 22 or positions and sizes
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of the rotary shaft portions 22b may be set so that the
coupling plates 31 of the latch member 23 are arranged
between the platen roller 21 and the platen frame 20.
With this, the lateral width of the printer 1 can be further
reduced, and hence the printer 1 can be downsized.

Claims

1. A printer (1) in which a recording head (42) and a
platen roller (21) are separably combined with each
other, comprising:

arocking member (22) which comprises a bear-
ing portion (22a) for axially supporting the platen
roller, and is fixed to a platen frame (20) so as
to be rockable under a state of axially supporting
the platen roller;

alatch member (23) which is coupled to the rock-
ing member under a state of being rotatable
about a rotary axis (L2) that is non-coaxial with
and parallel to a platen axis (L1) of the platen
roller;

a protrusion (31 a) which is provided to the latch
member and rotationally moves about the rotary
axis in accordance with rotation of the latch
member; and

a stationary frame (40) to which the recording
head is fixed, wherein:

the stationary frame comprises
afirstrecess (45) into which the bearing por-
tion can be disengageably fitted, whereby
the first recess can retain the platen roller
at a position of facing the recording head,
and

a second recess (46) into which, after the
bearing portion is fitted into the first recess,
the protrusion can be disengageably fitted
due to the rotation of the latch member; and
the bearing portion is undisengageable
from inside the first recess while the protru-
sion is fitted in the second recess, and is
disengageable from inside the first recess
after the protrusion is disengaged from in-
side the second recess.

2. A printer according to claim 1, wherein:

the rocking member comprises a rotary shaft
portion (22b) projecting to the platen roller side
along the rotary axis; and

the latch member is rotatably fitted in a covering
manner to the rotary shaft portion.

3. Aprinter according to claim 1 or claim 2, further com-
prising an urging member (35) provided between the
platen frame and the latch member, for urging the
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latch member so as to rotate the latch member in a
direction in which the protrusion comes close to an
inside of the second recess.

4. A printer according to claim 3, further comprising a
regulating member (36) for regulating a rotational
amount of the latch member urged by the urging
member.

5. A printer according to any one of the preceding
claims, further comprising:

a base member (10) foraccommodating a sheet
roll (R) formed of a wound recording sheet (P)
to be fed between the recording head and the
platen roller; and

a lid member (11) openably and closably cou-
pled to the base member, wherein:

the stationary frame is fixed to the base
member; and
the platen frame is fixed to the lid member.

6. A printer according to claim 5, wherein the lid mem-
ber comprises a manipulation lever (14) for rotating
the latch member about the rotary axis.
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