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In any case, with the prior art support of the head and the conventional
head-lifting mechanism, The present invention relates to a line thermal  it
may be impossible to maintain the head, e.g., to printer for printing
characters or images as dot     clean the head. Even if it is possible, the
main- lines on heat sensitive paper and, more particularly,   5   tenance
involves a cumbersome operation. Also, to a mechanism for supporting the
thermal head     the mechanism  is complicated and tends to be and for
raising the head of such printer.          large in size. Furthermore, the
head tends to shift With line thermal printers it has been common   out of
the position best suited for printing, thereby practice to hold heat
sensitive paper between the  deteriorating the print quality. Further, many
other platen and the head. If the platen is rotated the   10  problems
arise. paper is fed by frictional force. When the heat        The document
JP-A-58-188682 discloses a gap sensitive paper is to be installed in
position, a lever  setting mechanism for a wire dot printer. In wire is
operated to actuate a head-lifting mechanism to  dot printers the gap
between the print head and the raise the head until the requisite spacing
is ob-  platen must be finely adjusted, for instance de- tained between the
platen and the head, as de-  15  pending on the paper thickness or on
whether self- scribed in JP-U-164/1985. When heat sensitive pa-  copying
paper with plural sheets is used or not. per is inserted into position, or
when the printer is  The document decribes means for assuring that not used
for a long time, the head-lifting mecha-  such adjusted gap size is
automatically reassumed nism raises the head in order to prevent the platen
when the print head returns after it had been re- from being deformed. For
this purpose, the head is  20  tracted into a paper setting position.
raised between several millimeters and less than       Accordingly, the
present invention is intended 10 mm. Where the head is maintained, e.g., to
to solve all the foregoing various problems of the clean the surface of the
head, screws are removed,  prior art techniques. It is an object of the
invention and then a head support portion is disassembled or  to provide a
line thermal printer having a conven- deformed, thereby exposing the
surface of the   25  tional head-lifting mechanism  which is equipped head.
Alternatively, the head is detached, as de-  with a lever and to which only
a few parts are scribed in JP-A-134274/1988.                       added so
that the head can be raised more greatly In a line thermal printer, the
heat sensitive  to expose the surface of the head. paper is heated along
each print line at the accu-     This object is achieved with a line
thermal racy equal to the dot pitch and, therefore, the print  30  printer
as claimed in claim 1. Specific embodi- quality is greatly affected by the
accuracy with   ments of the invention are defined in the depen- which the
heat-generating portion of the thermal   dent claims. head is positioned
relative to the platen. Hence,      Since the head can be "opened", i.e.
moved this accuracy is an important factor affecting the  relatively far
away from the platen, if the paper print quality.
35  jams, it can be easily removed without the need to However, in the
above-described prior art tech-  detach the head. Additionally, the head
can be niques, it is difficult to accurately establish the  easily
maintained, e.g., cleaned, without the neces- position of the
heat-generating portion of the ther-  sity of detaching the head. With the
solution as mal head during printing, if the head is operated on  claimed
the optimum positional relation of the heat- as mentioned above. In some
cases, this position   40  generating portion of the head to the platen is
deviates from the optimum position, resulting in   maintained to provide
good print quality. printing at low density. Also, the conventional head-
In the above-described prior art mechanism for lifting mechanism has
numerous problems with re-   pressing the head against the platen, spring
mem- spect to the easiness of operation. First, when a  bers and members
for holding the spring mem- maintenance operation is effected, the head is
dis-  45  bers, and other members are normally mounted assembled, e.g., the
screws are detached. This     near the top of the head. This has increased
the operation is cumbersome to perform. In addition,   total height of the
printer. The present invention during the operation, there is a possibility
that any  offers a printer which is simple in structure but of the screws
falls into the printer, causing an   capable of yielding the aforementioned
advantages electrical short-circuit on the circuit board. This will  50
without increasing the size of the printer. lead to a breakdown.
Furthermore, the screws.may       In one known printer, a paper cutter is
fixedly be lost. Once the head is disassembled, the heat-  mounted to the
printer. It may be thought that with generating portion of the head tends
to shift from  this kind of printer, the paper cutter constitutes an its
proper position. Further, if the head is mounted  impediment in raising the
head greatly. The and detached frequently, then an FPC (flexible  65
present invention is also applicable to a printer printed circuit) or
connector connected with the   having a paper cutter. head is easily
damaged.                                As claimed in claim 1, the locking
means for locking the auxiliary member is the second lever 2    3
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member. Therefore, the auxiliary member can be                 open; easily
unlocked and rotated without using a tool or   Fig. 10   is a left cross
section of the printer the like. At this time, the thermal head is rotated
shown in Fig. 1, and in which the through more than 30 degrees. The surface
of the               head-opening mechanism is omitted; thermal head is
then far apart from the platen.   6   Fig. 11   is a perspective view of
the paper Thus, under this condition, it is easy to maintain
guide portion of the printer shown in the head, e.g., to clean the head
surface. Mere                 Fig. 1; addition of the auxiliary member and
the second       Fig. 12   is a left cross section of the printer lever
member would tend to increase the size of                shown in Fig. 1,
and in which the the printer. A torsion coil spring is preferably used   10
paper cutter is installed; as claimed in claim  6 to prevent the auxiliary
Fig. 13   is a left cross section of the printer member from being located
above both, head and                 shown in  Fig. 1, and in which the
head-holding member. In this way, an increase in               motor cover
is installed; the height of the printer can be avoided. This leads  Fig. 14
is a plan view of the printer shown in to a miniaturization of the printer.
15              Fig. 1, and in which the paper cutter As claimed in claim
4, the thermal head is kept             and the motor cover are installed;
in a given position during printing by the position-  Fig. 15   is a
perspective view of a printer setting portions. By setting this position at
the              forming a second example; position best suited for
printing, good print quality  Fig. 16   is a cross section of the printer
can always be ensured. The position-setting por-  20           shown in
Fig. 15; tions are not required to consist of special parts.   Fig. 17   is
a cross section of a printer forming For example, portions of the bearings
supporting               a third example; and the platen can be made to
place the thermal head      Fig. 18   is a fragmentary perspective view of
in position as claimed in claim 5. In this manner,             a printer
forming a fourth example. the printer can be designed reasonably. Another
25    A first embodiment of the invention will be possibility is, as
claimed in claim 2, to combine the  described hereinafter with reference to
Figs. 1 to auxiliary member and the second lever member       14. It is to
be noted that like components are into one unit, thus dispensing with a
separate sec-  denoted by like reference numerals throughout ond lever
member. In the embodiment of claim 7,    these Figures. the paper cutter
interlocks and rotates with the   30  Reference is first made to Figs. 1 to
3. A frame thermal head. Therefore, the cutter can move far   1 is
fabricated by bending a metal plate into a U- away from the platen. Hence,
it is unlikely that the  shaped form, and has a bottom portion, a right
side paper cutter prevents the head from turning.       portion, and a left
side portion. A platen 2 consist- Embodiments of the invention will be
described  ing of a rubber roller is supported to both side in detail below
with reference to the drawings, in  35  portions via bearings. A manually
operated knob which:                                             201 is
mounted to the right side of the platen 2 to Fig. 1    is a plan view of a
printer according  allow the platen 2 to be rotated manually. A tooth- to
the invention;                      ed wheel is mounted to the left side of
the platen Fig. 2    is a front elevation of the printer    so that an
electric motor may drive the platen via shown in Fig. 1;
40  the wheel. A thermal head 3 is normally rigidly Fig. 3    is a right
side elevation of the printer  mounted to a head mount plate 300 to form a
head shown in Fig. 1;                       subassembly. This head
subassembly has a cen- Fig. 4    is a left side elevation of the printer
tral portion connected with a head-holding member shown in Fig. 1;
4 by a support shaft 405. The head subassembly Fig. 5    is a right side
elevation of the printer  45  can swing about the shaft 405. The width of
the shown in Fig. 1, with the head being   head-holding member 4 is less
than the width of up;                                    the head
subassembly as shown in Fig. 1. The Fig. 6    is a view showing the
structure of the  head-holding member is connected with the head head
subassembly of the printer        subassembly via a connector located at
the posi- shown in Fig. 1;                  50  tion of the shaft 405. This
connector is disposed to Fig. 7    is a view showing the structure of the
the left of the center of the head-holding member head-holding portion of
the printer    4. Those components which press the head-hold- shown in Fig.
1;                       ing member 4 and the head subassembly against Fig.
8    is a left cross section of the printer  the platen 2 are concentrated
in the right portion of shown in Fig. 1, with the head being   55  the
printer. down;                                      Heretofore, in many
line thermal printers, the Fig. 9    is a left cross section of the printer
width of the head-holding member pushing against shown in Fig. 1, with the
head being   the head is substantially equal to the width of the 3    5
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be        member 4 by a shaft 7. The head-holding member 



pressed against the platen with a force which is  4 and the auxiliary
member 6 can rotate about the uniform in the horizontal direction. On the
other  axis of the shaft 7. A spring member 8 (torsion coil hand, in the
present printer, the head subassembly  spring) is mounted on the shaft 7
and has arm is pushed only via the central support shaft portion.   5
portions abutting against portions of the head-hold- In this case, it
suffices to hold the head subassem-  ing member 4 and the auxiliary member
6, respec- bly so as to maintain it parallel to the platen at  tively, to
bias these two members apart from each least when the head is pushed. In
the present     other. When the auxiliary member 6 is locked in printer,
the width of the head-holding member 4   the position shown in Fig. 1, the
force of the spring can be made small and shifted to the right or left  io
urges the head-holding member 4 toward the plat- with respect to the head
subassembly.             en 2, thus pressing the head subassembly against
The mechanism incorporated into the present    the platen 2. A first lever
member 9 having a cam printer to maintain the head subassembly precisely
portion 901 is fitted on a shaft portion mounted on parallel to the platen
is described in detail later. In  the right side portion of the frame 1 so
as to be brief, a space surrounded by the thermal head 3,  15  capable of
rotating within a certain angular range. the mechanism portion for holding
the head, and   The head-holding member 4, has a first engaging the left
side portion of the frame 1 is formed to the  portion 401 and a second
engaging portion 402 left of the present printer. An electric motor 5 is
which engage the cam portion 901 of the first lever installed in this space
without protruding outwardly  member 9 and the auxiliary member 6, respec-
from this space. This can reduce the width of the   20  tively. It is
possible to press the head subassembly printer, which in turn makes the
printer small in  against the platen 2 or to move the subassembly size.
Power from the motor 5 is transmitted to the  away from the platen by
operating the first lever platen 2 via a gear train mounted on the left
side  member 9. In the former condition, the head is portion of the frame
1.                           down. In the latter condition, the head is up.
The motor 5 is mounted in the following man-  25  A detector 10 consists of
a microswitch and is ner.
turned on or off by the movement of the first lever A pinion is disposed at
the front side of the  member 9. The detector output is used to avoid
motor. This front side is attached to the left side  that printing is
effected when the head is up. A portion of the frame 1 via screws. A
heat-dissipat-  second lever member 11 locks the auxiliary mem- ing
auxiliary plate 501 formed by a metal plate  30  ber 6 in a given position
and is fitted on a shaft bent into an L-shaped form is mounted via sorews
portion mounted to the auxiliary member 6 so as to to the rear side of the
motor. The heat-dissipating  be rotatable within a given angular range. In
the auxiliary plate 501 is affixed via screws to the  position shown in
Figs. 1 and 2 one arm of the two bottom portion of the frame 1. In a line
thermal  armed lever member 11 extends down to the bot- printer as in the
present example, characters are  35  tom of the frame 1 and abuts a portion
1 a of the printed while incrementing the paper. Therefore, in  bottom
bent upright. In this condition the bent use the motor is driven
continuously. For this rea-  portion 1 a of the frame bottom receives the
force son, the motor often gets hot, leading to a reduc-  of the spring
member 8 wire the auxiliary member tion in the torque. Also, the motor life
is shortened.  6 and the lever member 11. In this condition the In the
present example, however, the heat gen-  40  second engaging portion 402 of
the head-holding erated by the motor 5 is dissipated even from the  member
4 does not engage the auxiliary member 6 rear side of the motor to the
heat-dissipating auxil-  in order not to prevent the head-holding member 4
iary plate 501 and to the frame 1. The heat dissipa-  and the head
subassembly to be urged against the tion is improved greatly over the
structure in which  platen 2 by means of the spring member 8. If the heat
is dissipated only from the front side of the   45  second lever member 11
is turned counterclock- motor. The present printer is a small-sized line
wise, i.e. in the direction indicated by the arrow in thermal printer
operated at 24 volts. The tempera-  Fig. 2, its downward extending arm is
released ture of the coil inside the motor when characters  from the
engagement with the portion 1a of the were actually printed was measured.
When the      bottom of the frame 1 to unlock the auxiliary mem-
heat-dissipating auxiliary plate 501 was not present,  50  ber 6. When the
auxiliary member 6 is unlocked it the temperature rose up to 130 [err] C.
On the other  is turned backward by means of an auxiliary spring hand, when
the plate 501 was added, the tempera-  601 around shaft 7. During this
movement of the ture rose up to only 120 [err] C. Therefore, E-type
auxiliary member 6 the second engaging portion wires used for coils and
withstanding only up to  402 of the head-holding member 4 comes into 125C
can be used.                            55  engagement with the auxiliary
member 6 due to The mechanism that holds the head is next      the force of
the spring member 8. Therefore, the described. An auxiliary member 6 is
rotatably-held  head-holding member 4 and the head subassembly to the frame
1 together with the head-holding     are turned backward together with the
auxiliary 4    7                 EP 0 463 595 B1                   8 member
6. As is shown in Figs. 1 and 2, the           Fig. 7 shows the structure
holding the head auxiliary spring 601 is stretched between the auxil-
subassembly. The head-holding member 4 has 



iary member 6 and a part of the frame 1.          bent portions provided
with support shaft holes 403 The condition in which the head is up and the
and 404. A support shaft 405 passes through the condition in which the head
is down are next de-   5   support shaft holes 403, 404, 303 and 304.
scribed with reference to Figs. 4 and 5. Fig. 4 is a  An external thread
406 is formed at one end of left side elevation of the printer. The gear
train  the support shaft 405. A flange 407 is formed at rotating the platen
2 is shown in this figure. A  the other end. The support shaft hole 404 in
which position-setting portion 101 for placing the head  the external
thread 406 is engaged is internally subassembly in position is formed in
the left side   10  threaded. The shaft 405 is screwed to the head- portion
of the frame 1 and takes the form of a    holding member 4. In this way,
the head sub- groove. Fig. 5 is a right side elevation showing the
assembly is held to the head-holding member 4. condition in which the first
lever member 9 has   The inside distance a between the bent portions of
been rotated to secure a head gap A, i.e., the head  the head-holding
member 4 is longer than the is up. Another position-setting portion 102 is
15  outside distance b between the bent portions of the formed in the right
side portion of the frame 1 such  head mount plate 300. Since the support
shaft that the two position-setting portions 101 and 102  holes 303 and 304
are larger than the diameter of are symmetrically located. Positioning
engaging   the support shaft 405, the head subassembly is so portions 301
and 302 are formed on opposite sides  held that some gap is left around the
support shaft. of the head mount plate 300 of the head sub-  20     The
head subassembly can be easily replaced assembly so as to engage the
position-setting por-  by rotating the flange 407 with a screwdriver, coin,
tions 101 and 102, respectively. The engaging por-  or the like and
removing the support shaft 405. tions 301 and 302 move within the
position-setting    The operation of the present printer is de- portions
101 and 102 of the frame 1 when the head  scribed next with reference to
Fig. 8 showing a left changes from the condition shown in Fig.. 4, i.e.,
25  cross section of the present printer. Paper delivery the head is down,
to the condition shown in Fig. 5,  guides 12 are mounted inside of both
side portions i.e., the head is up. In this way, when the head is  of the
frame 1 to prevent the printed paper from down, the head subassembly is
placed in position.  being wound around the platen 2 again. A paper At this
time, the thermal head 3 is firmly held such  guide 13 is installed on the
bottom portion of the that it is kept parallel to the platen 2. The force
30  frame 1. The paper guide 13 defines two paper which presses the head
subassembly against the    insertion portions 1301 and 1302. Where normal
printer is uniform horizontally, the central portion of  thermal paper 14
is used for printing, it is passed the head subassembly being held
swingably. When   through the paper insertion portion 1301 and the head is
down, the heat-generating portion of  wound around the platen 2 as shown in
Fig. 8. the thermal head 3 is so positioned relative to the   35  Where
thick paper such as thermal label paper platen 2 that optimum printing is
accomplished. If  1401 is employed, it is fed almost straight through the
head is repeatedly moved up and down, the     a paper passage hole formed
in the bottom wall of positional relationship between the platen 2 and the
the frame 1 and through a paper guide channel head 3 is kept constant all
the times. Consequent-  formed by the paper insertion portion 1302 and the
ly, good printing can be effected stably.    40  head cover 305. In any
case, the paper is held The structure of the head subassembly of the
between the platen 2 and the thermal head 3. The present printer is next
described in greater detail  paper is incremented by a frictional force
produced with reference to Figs. 6 and 7. Referring first to  by rotation
of the platen 2. Fig. 6, a head cover 305 is fabricated by bending a  The
heat-generating portion 310 of the thermal sheet of stainless steel. The
cover 305 has a left  45  head 3 is always retained at the position best
bent portion 306 and a right bent portion 307.    suited for printing
during printing by a position- Recesses 308 and 309 each having a height
setting mechanism formed by the position-setting substantially equal to the
sheet thickness of the  portions 101, 102 and the position engaging por-
cover 305 are formed at the left end and the right  tions 301, 302
described above. A paper detector end, respectively, of the rear surface of
the thermal  50  1303 makes use of a reflection type photosensor. head 3. A
driver IC and an FPC (not shown) are    An auxiliary roller 1304 assists in
paper feeding. coupled to the head 3. The joints of the driver IC  The
paper is automatically fed by the rotation of and FPC are protected by the
head cover 305. The  the platen 2 and printing is started simply by head
mount plate 300 has the positioning engaging  inserting the thermal paper
14 between the platen portions 301 and 302 at its right and left ends,  55
2 and the auxiliary roller 1304. In this way, the respectively, the
engaging portions being located  printer operates to print characters while
the head at symmetrical positions. The plate 300 is centrally  is down.
provided with support shaft holes 303 and 304. 5    9                 EP 0
483 595 B1                       10 One feature of the present printer is
that the  product based on the present printer according to head
subassembly is pressed against the platen by  the invention, the auxiliary
member 6, the second the spring member 8. As shown, the spring mem-
lever member 11, and the auxiliary spring 601 are 



ber 8, i.e. the torsion coil spring is mounted on the  omitted. On the
other hand, where a high-grade shaft 7 forming the center of rotation.
Consequent-   5   printer is fabricated, the configuration is totally ly,
the spring is not located above the head sub-  adopted. In this way, the
structure may be varied assembly. Hence, the height of the printer can be
according to the application. That is, a reduction in made small. In this
way, the printer can be ren-  the cost can be attained by mass production,
which dered compact. When printing is not effected for a  is accomplished
by using common components in long time, the first lever member 9 is
operated to  10  both high-grade printers and economy printers. raise the
head as shown in Fig. 5. In this state, a  A method of locking the paper
guide 13 is next gap A of about 1 to 3 mm is created between the
described with reference to Fig. 11. The paper thermal head 3 and the
platen 2 to thereby prevent  guide 13 is placed on the bottom portion of
the the platen 2 from being deformed. When the head   frame 1. Left and
right platen bearings 202 are is up in this manner, the paper is shifted to
fine  15  fitted into engaging portions 1305 and 103, respec- adjust the
print portion.                         tively, so that the platen 2 is
rotatably mounted to When the second lever member 11 is op-         the
frame 1. Also, these bearings 202 prevent the erated, the head sub-assembly
rotates about the   paper guide 13 from escaping upward. The paper shaft 7
to the position shown in Fig. 9 and moves a  guide 13 is anchored to the
frame 1. The above- long distance away from the platen 2. As a result,  20
described structure does not need any medium the head subassembly protrudes
above the body of  such as a screw when the paper guide is mounted. the
printer. In this state, where the thermal head 3  The present printer can
be assembled at improved has rotated through an angle B of about 45 de-
efficiency and lower cost. Also, if the platen is grees the head can be
said to be opened. This     removed, the paper guide 13 can also be
removed. state can be distinguished from the state in which   25  In this
state, it is easy to maintain the paper detec- the head is raised by
operating the first lever   tor 1303 mounted on the paper guide 13 and the
member 9.                                         auxiliary roller 1304.
Additionally, paper dust can When the prior art line thermal printer
operates  be easily removed. Furthermore, the gap between normally and the
head is up, it has rotated through  the inner surface of the paper guide
and the sur- an angle less than 30 degrees. In the present  30  face of the
platen 2 can be formed accurately, example, this angle B is set larger than
30 de-   since the platen bearings 202 are in intimate con- grees. The
thermal head 3 is separated from the   tact with the paper guide 13. platen
2 by a large distance not achieved by op-     A paper cutter and a motor
cover can be erating the prior art lever, and the surface of the  installed
on the present printer. This installation is head is exposed. By opening
the head in this way,  35  described next with reference to Figs. 12 to 14.
As the user can easily clean the head with a cotton  shown in Fig. 12, the
paper cutter, indicated by 15, swab or the like. Also in this open state,
the head  is mounted to the head-holding member 4 by a can be replaced with
a new one. In addition, the  securing screw 1501. In the past, the paper
cutter paper can be removed if it jams. Generally, the   has been normally
mounted to the frame or to the head is opened much less frequently than it
is  40  top portion of the case. In the present invention, raised. The
lever member 11 for opening the head  the paper cutter is mounted to the
rotatable head- is independent of the lever for raising the head,  holding
member 4. When the head is up, the cutter and the colors of these two
levers are made dif-  moves slightly away from the platen 2 in the same
ferent to facilitate distinguishing them from each  way as the head
subassembly. Therefore, the pa- other. In this way, erroneous operation can
be   45  per does not easily stick to the paper cutter 15. In prevented.
Also, they are conveniently used.      consequence, the paper can be
inserted with great- This mechanism for opening or raising the      er
ease. When the head is open, the paper cutter head has other advantages as
described below.     15 is far apart from the platen 2 and does not
Referring to Fig. 10, the spring member 8 is so   impede removal of the
paper or cleaning of the mounted as to push against the bottom of the   50
head. The printed paper can be cut manually. frame 1, when the auxiliary
member 6, the second  Further, since the cutter totally covers the head
lever member 11, and the auxiliary spring 601 are  subassembly, the cutter
acts to protect the head removed. The operation for raising the head can be
subassembly and to prevent foreign matter from performed in exactly the
same way by operating    falling into the printer. In addition, the cutter
as- the first lever member 9 as the operation for open-  55  sures safety
by preventing the user's hand from ing the head. Where a low cost,
disposable printer,  touching the head subassembly, because the head not
according to the invention that is assumed not  subassembly of the thermal
printer gets hot. Fig. to be maintained is fabricated as a commercial    13
shows one side of the motor cover 16. As 6    11                EP0463595B1
12 shown in this Figure, the motor cover is tightened    Since the bearings
are mounted coaxially with together with the motor 5 from the side portion
of  the platen, the positional relation of the bearings to the frame 1 by
means of securing screws 1601.      the platen can be easily accurately
established. The motor cover 16 keeps the user's hand from         Fig. 18
is a perspective view of a part of a 



touching the motor 5, which becomes hot. The   5   printer forming the
fourth example. A part of an cover also covers the gear train to prevent
foreign  auxiliary member 26 protrudes to form a lever 2601 matter from
getting entangled in some gear. Fig.   which can be manually operated. In
this way, the 14 is a plan view of the printer on which the paper
auxiliary member and the second lever member cutter 15 and the motor cover
16 are mounted. In   described in the first example are combined into the
illustrated example, the user manually cuts the   10  one unit. This
results in a reduction in the number paper with the paper cutter. It is
also possible to  of components. Usually, a dowel 2602 mounted on attach a
motor-driven automatic cutter unit to the  the auxiliary member 26 engages
a hole 27 formed head-holding member 4.                            in one
side surface of the frame to lock the auxil- One example of the invention
has been de-      iary member 26. When the head should be scribed thus far.
Other examples of the invention   15  opened, the lever 2601 is rotated in
the direction are next described. Figs. 15 and 16 show a second  indicated
by the arrow with a large force. Then, the example. This example is similar
to the first exam-  dowel 2602 disengages from the hole 27 and en- ple in
that the first lever member 18 engages the  gages another hole 28, whereby
the dowel comes head-holding member 17 to raise or lower the      to a
stop. In this way, the auxiliary member 26 is head. In the second example,
the auxiliary member  20  locked in one of two given positions
corresponding 19 is wider than the head-holding member 17, and  to normal
operation and the open state, respec- the second lever member 20 is
mounted.on the      tively. right side portion of the frame in the same way
as    Some examples of the invention have been the first lever member. This
configuration permits  described thus far. The head subassembly is per- the
manually operated portion to be located close   25  mitted to be raised
greatly, i.e., the head is to the head. As a result, the case can be
designed  opened, by adding the auxiliary member and the with greater
degree of freedom. However, the auxil-  second lever member to a
conventional printer. iary member 19 is easily twisted or deformed by a
Thus, the surface of the head can be exposed. It is spring force, since the
auxiliary member 19 is     easy to maintain the novel printer, e.g., if the
paper wide. Accordingly, the shaft 21 about which a rota-  30  jams, it can
be easily removed. The maintenance tion is made has a non-circular cross
section. The  includes cleaning of the head. Furthermore, during shape of
the shaft hole in the auxiliary member 19  printing the positional relation
of the head sub- conforms to the shape of the shaft. The shaft 21
assembly to the platen is maintained optimal. and the auxiliary member 19
are coupled together   Hence, good print quality can be provided. These so
that they rotate as a unit. In this way, the   35  advantages can also be
obtained from examples mechanical strength is increased.
other than the examples already described in the In order to open the head,
the second lever    body of the description. member 20 is rotated in the
direction indicated by the arrow in Fig. 16, for unlocking the auxiliary
Claims member 19. Position-setting portions 22 mounted   40 to one side of
the frame are made to bear against  1. A line thermal printer having: the
thermal head 23 to place the head subassem-           a platen (2) mounted
to a frame of the bly in position. The positions of the position-setting
printer, portions 22 can be fine adjusted during printing to       a
thermal head (3) adapted to be resiliently accomplish the optimum print
position.        45      pressed against paper wound around the outer
Rationalization is next described in connection    periphery of the platen
(2) for printing, and with third and fourth examples. Fig. 17 shows the
a head lifting mechanism for lifting the third example. A pair of bearings
24 support the      thermal head into a position spaced apart from shaft
portions at both ends of the platen. Portions   the platen, the head
lifting mechanism com- of the bearings 24 extend to the position of the
50  prising: thermal head 25 to form position-setting portions         an
auxiliary member (6; 26) which is ar- which place the head 25-in position.
In this way,    ranged so as to be rotatable about a pivot axis, the
position-setting portions which constitute one    relative to the frame,
between a first and a feature of the invention can be formed by slightly
second position, wherein the pivot axis extends modifying portions of the
existing components with-  55  in parallel to the platen, out fabricating
new components. As a result, a            means (11, 601; 2601, 2602, 27,
28)) for rationalization is achieved.                          setting the
auxiliary member (6; 26) into either one of its first and second positions,
7    11               EP 0 463 595 B1                   12 shown in this
Figure, the motor cover is tightened    Since the bearings are mounted
coaxially with together with the motor 5 from the side portion of  the
platen, the positional relation of the bearings to the frame 1 by means of
securing screws 1601.     the platen can be easily accurately established.
The motor cover 16 keeps the user's hand from         Fig. 18 is a
perspective view of a part of a touching the motor 5, which becomes hot.
The   5   printer forming the fourth example. A part of an 



cover also covers the gear train to prevent foreign  auxiliary member 26
protrudes to form a lever 2601 matter from getting entangled in some gear.
Fig.  which can be manually operated. In this way, the 14 is a plan view of
the printer on which the paper  auxiliary member and the second lever
member cutter 15 and the motor cover 16 are mounted. In  described in the
first example are combined into the illustrated example, the user manually
cuts the   10  one unit. This results in a reduction in the number paper
with the paper cutter. It is also possible to  of components. Usually, a
dowel 2602 mounted on attach a motor-driven automatic cutter unit to the
the auxiliary member 26 engages a hole 27 formed head-holding member 4.
in one side surface of the frame to lock the auxil- One example of the
invention has been de-      iary member 26. When the head should be scribed
thus far. Other examples of the invention   15  opened, the lever 2601 is
rotated in the direction are next described. Figs. 15 and 16 show a second
indicated by the arrow with a large force. Then, the example. This example
is similar to the first exam-  dowel 2602 disengages from the hole 27 and
en- ple in that the first lever member 18 engages the  gages another hole
28, whereby the dowel comes head-holding member 17 to raise or lower the
to a stop. In this way, the auxiliary member 26 is head. In the second
example, the auxiliary member  20  locked in one of two given positions
corresponding 19 is wider than the head-holding member 17, and  to normal
operation and the open state, respec- the second lever member 20 is
mounted.on the      tively. right side portion of the frame in the same way
as   Some examples of the invention have been the first lever member. This
configuration permits  described thus far. The head subassembly is per- the
manually operated portion to be located close  25  mitted to be raised
greatly, i.e., the head is to the head. As a result, the case can be
designed  opened, by adding the auxiliary member and the with greater
degree of freedom. However, the auxil-  second lever member to a
conventional printer. iary member 19 is easily twisted or deformed by a
Thus, the surface of the head can be exposed. It is spring force, since the
auxiliary member 19 is    easy to maintain the novel printer, e.g., if the
paper wide. Accordingly, the shaft 21 about which a rota-  30  jams, it can
be easily removed. The maintenance tion is made has a non-circular cross
section. The  includes cleaning of the head. Furthermore, during shape of
the shaft hole in the auxiliary member 19  printing the positional relation
of the head sub- conforms to the shape of the shaft. The shaft 21  assembly
to the platen is maintained optimal. and the auxiliary member 19 are
coupled together  Hence, good print quality can be provided. These so that
they rotate as a unit. In this way, the   35  advantages can also be
obtained from examples mechanical strength is increased.
other than the examples already described in the In order to open the head,
the second lever    body of the description. member 20 is rotated in the
direction indicated by the arrow in Fig. 16, for unlocking the auxiliary
Claims member 19. Position-setting portions 22 mounted   40 *to one side of
the frame are made to bear against  1. A line thermal printer having: the
thermal head 23 to place the head subassem-          a platen (2) mounted
to a frame of the bly in position. The positions of the position-setting
printer, portions 22 can be fine adjusted during printing to      a thermal
head (3) adapted to be resiliently accomplish the optimum print position.
45       pressed against paper wound around the outer Rationalization is
next described in connection   periphery of the platen (2) for printing,
and with third and fourth examples. Fig. 17 shows the        a head lifting
mechanism for lifting the third example. A pair of bearings 24 support the
thermal head into a position spaced apart from shaft portions at both ends
of the platen. Portions  the platen, the head lifting mechanism com- of the
bearings 24 extend to the position of the   50  prising: thermal head 25 to
form position-setting portions        an auxiliary member (6; 26) which is
ar- which place the head 25 in position. In this way,    ranged so as to be
rotatable about a pivot axis, the position-setting portions which
constitute one    relative to the frame, between a first and a feature of
the invention can be formed by slightly    second position, wherein the
pivot axis extends modifying portions of the existing components with-  55
in parallel to the platen, out fabricating new components. As a result, a
means (11, 601; 2601, 2602, 27, 28)) for rationalization is achieved.
setting the auxiliary member (6; 26) into either one of its first and
second positions, 7    13                EP0463595B1
14 a head-holding member (4) which holds           apart in the direction
of print lines, and wherein the thermal head (3) and which is arranged so
the frame (1) is equipped with position-setting as to be rotatable about a
pivot axis relative to  portions (101, 102) adapted to receive said the
auxiliary member (6; 26), wherein the pivot    positioning engaging
portions (301, 302) when axis extends in parallel to the platen,    5
the auxiliary member (6) is in its first position. spring means (8) biasing
the head-holding 



member (4) relative to the auxiliary member (6;  5. The printer according
to any one of claims 1 to 26) into a direction toward the platen, and .
3, wherein the thermal head (3) or a head a first lever member (9) having a
cam           mount plate (300) to which the thermal head is portion (901)
engaging a first engagement por-  10  attached, is equipped with
positioning engag- tion (401) of the head-holding member (4),         ing
portions (301, 302), and wherein bearings wherein when the auxiliary member
(6; 26)       (24) supporting the platen (2) are equipped is in its first
position, the first lever member (9)  with position-setting portions
engaged by said is operable to move the head-holding member
positioning engaging portions (301, 302) when (4) between a first position
where the thermal  15  the auxiliary member (6) is in its first position.
head (3) is urged against the platen (2) by means of said spring means (8),
and a second    6. The printer according to any of the preceding position
where the thermal head is spaced          claims, wherein said first spring
member (8) is apart from the platen by a first distance, e.g. to  a torsion
coil spring mounted on a support prevent the platen from  being deformed,
20       shaft (7) on which both the auxiliary member whereas when the
auxiliary member is in its        (6) and the head-holding member (4) are
pivot- second position, a retaining portion of the aux-   ed, the
head-holding member (4) extending iliary member (6; 26) engages a second
en-         from the support shaft (7) toward the platen gagement portion
(402) of the head-holding         (2), and the auxiliary member (6) being
located member (4) thereby limiting the movement of  25    on the side of
the head-holding member (4) the head-holding member relative to the auxil-
opposite to the platen (2). iary member (6; 26) and keeping it in a third
position where the thermal head (3) is spaced   7. The printer according to
any of the preceding apart from the platen by a second distance
claims, wherein said head-holding member is larger than the first distance
so that the head   30  equipped with a paper cutter (15) for cutting can be
raised greatly to expose the surface of     the paper. the head, and
wherein said setting means comprises a      PatentansprUche second lever
member (11) for locking the aux- iliary member (6) in its first position,
said sec-  35  1. Zeilenthermodrucker mit ond lever member (11) being
operable to un-            einer Druckwalze (2), die an einem Rah- lock the
auxiliary member (6).                     men des Druckers angebracht ist,
einem Thermokopf (3), der zum Drucken 2. The printer according to claim 1,
wherein said      federnd gegen Papier gedriclkt werden kann, second lever
member (2601) is formed as a   4o     welches um den AuBenumfang der
Druckwalze protruding portion of said auxiliary member        (2) gewickelt
ist, und (26) and adapted to be manually operated, and          einem
Kopfllftmechanismus zum  LUften wherein the body of the printer has
restricting    des Thermokopfes in eine von der Druckwalze means (27, 28)
cooperating with restricting        entfernte Position, wobei der
Kopflaftmechanis- means (2602) of the auxiliary member (26) for  45  mus
umfaBt: releasably restricting the position of the auxil-      ein
Hilfsglied (6; 26), welches so angeord- iary member (26).
net ist, daB es bezUglich des Rahmens zwi- schen einer ersten Position und
einer zweiten 3.  The printer according to claim 1 or 2, wherein
Position um eine Schwenkachse drehbar ist, the  head-holding  member (4) is
rotated   so      die sich parallel zur Druckwalze erstreckt, through more
than 30 [err] between its first posi-         Mittel (11, 601; 2601, 2602,
27, 28), um tion and its third position.                       das
Hilfsglied (6; 26) in entweder seine erste Position oder seine zweite
Position zu stellen, 4. The printer according to any one of claims 1 to
ein Kopfhalteglied (4), watches den Ther- 3, wherein the thermal head (3)
or a head   55     mokopf (3) halt und so angeordnet ist, daB es mount
plate (300), to which the thermal head is    beztglich des Hilfsgliedes (6;
26) um eine attached, is equipped with positioning engag-      Schwenkachse
drehbar ist, die sich parallel zur ing portions (301, 302) at its both ends
spaced    Druckwalze erstreckt, 8 * C   L  M   S *    15                EP
0 463 595 B1                     16 Federmittel (8), welche das
Kopfhalteglied      me der positionierenden Eingriffsteile (301, (4)
bezaglich des Hilfsgliedes (6; 26) auf die     302) dann, wenn das
Hilfsglied (6) sich in Druckwalze zu belasten, und
seiner ersten Position befindet, ausgestattet ist. ein erstes Hebelglied
(9) mit einem Nock- enteil (901), welcher an einem ersten Angriff-   5   5.
Drucker nach einem der AnsprUche 1 bis 3. steil (401) des Kopfhaltegliedes
(4) angreift,     bei dem der Thermokopf (3) oder eine Kopf- 



wobei dann, wenn das Hilfsglied (6; 26)         montageplatte (300), an
welcher der Thermo- sich in seiner ersten Position befindet, das       kopf
angebracht ist, mit positionierenden Ein- orste Hebelglied (9) betatigt
werden kann, um      griffsteilen (301, 302) ausgestattet ist und bei das
Kopfhalteglied (4) zwischen einer ersten   1o  dem  Lager (24), welche die
Druckwalze (2) Position, in welcher der Thermokopf (3) mittels    tragen,
mit Positionierteilen ausgestattet sind, des Federmittels (8) gogen die
Druckwalze (2)      mit denen die positionierenden Eingriffsteile gedrUckt
wird, und einer zweiten Position, in      (301, 302) in Eingriff kommen,
wenn das Hilfs- welcher der Thermokopf von der Druckwalze          glied
(6) sich in seiner ersten Position befindet. um einen ersten Abstand
entfernt ist, beispiels-  15 weise zur Verhinderung  dessen, daB  die
6. Drucker nach einem der vorstehenden AnsprU- Druckwalze verformt wird, zu
bewegen, wah-         che, bei dem das erste Federglied (8) eine rend dann,
wenn das Hiffglied sich in seiner       Torsionsschraubenfeder ist, welche
auf einer zweiten Position befindet, ein Halteteil des       Supportachse
(7) angeordnet ist, auf der so- Hilfsgliedes (6; 26) an einem zweiten
Angriff-  20  wohl das Hilfsglied (6) als auch das Kopfhalte- steil (402)
des Kopfhaltegliedes (4) angreift,     glied (4) schwenkbar ist, wobei das
Kopfhalte- wodurch er die Bewegung des Kopfhalteglie-         glied (4)
-sich von der Supportachse (7) zur des bezaglich des Hilfsgliedes (6; 26)
begrenzt    Druckwalze (2) hin erstreckt und das Hilfsglied und es in einer
dritten Position halt, in welcher  (6) auf der der Druckwalze (2)
abgewandten der Thermokopf (3) von der Druckwalze um   25      Soite des
Kopfhaltegliedes (4) angeordnet ist. eonen zweiten Abstand entfernt ist,
der groBer als der erste Abstand ist, so daB der Kopf      7. Drucker nach
einem der vorstehenden AnsprU- betrachtlich angehoben werden kann, um die
che, bei dem das Kopfhalteglied mit einem Oberflache des Kopfes
freizulegen, und             Papierschneider (15) zum Schneiden des Pa-
wobei das Stellmittel ein zweites.Hebel-  9o    piers ausgestattet ist.
glied (11) zurn Verriegeln des Hilfsgliedes (6) in seiner ersten Position
aufweist und das      Revendlcatlons zweite Hebelglied (11) betatigbar ist,
um das Hilfsglied (6) zu entriegeln.                   1. Une imprimante
thermique ligne par ligne 36      comprenant: 2. Drucker nach Anspruch 1,
bei dem das zweite            un rouleau d'impression (2) montd sur un
Hebelglied (2601) als ein vorstehender Teil des    chassis de l'imprimante,
Hilfsgliedes (26) ausgebildet ist und manuell          une tete thermique
(3) congue pour 8tre betatigt werden kann und bei dem der'Kdrper
pressae de fagon 6lastique contre une feuille des Druckers begrenzende
Mittel (27, 28) auf-  40  de papier qui est enroul6e autour de la pdri-
weist, welche mit begrenzenden Mitteln (2602)      ph~rie extdrieure du
rouleau d'impression (2) des Hilfsgliedes (26) zusammenwirken, um die
pour l'impression, et Position des Hilfsgliedes (26) l8sbar zu be-   -
un mrcanisme de levage de tete pour grenzen.
relever la tete thermique vers une position 46      espacee du rouleau
d'impression, le mrcani- 3. Drucker nach Anspruch 1 oder 2, bei dem das
sme de levage de tate comprenant: Kopfhalteglied (4) um mehr als 30
zwischen            un element auxiliaire (6; 26) qui est congu seiner
ersten Position und seiner dritten Posi-    de fagon a pouvoir tourner
autour d'un axe de tion gedreht wird.
pivotement, par rapport au chassis, entre des so      prerniere et seconde
positions, l'axe de pivote- 4. Drucker nach einem AnsprUche 1 bis 3, bei
ment s'etendant parallblement au rouleau d'im- dem der Thermokopf (3) odor
eine Kopfmonta-        pression, geplatte (300), an welcher der Thermokopf
an-          des moyens (11, 601; 2601, 2602, 27, 28) gebracht ist, an
semnen bzw. ihren beiden in       pour placer l'element auxiliaire (6; 26)
dans der Druckzeilenrichtung voneinander entfornten   56  l'une ou l'autre
de ses premibre et seconde Enden mit positionierenden Eingriffsteilen (301,
positions, 302) ausgestattet ist und bei dem der Rahmen           un
l6ement de maintion de tate (4) qui (1) mit Positioniertoilen (101, 102)
zur Aufnah-   maintient la tote thermique (3) et qui est congu *   C   LM
S  *    17                EP 0 463 595 B1                     18 de fagon &
pouvoir tourner autour d'un axe de   4. L'imprimante solon l'une quelconque
des re- pivotement par rapport & l'dldment auxillaire (6;  vendications 1 a
3, dans laquelle la tate ther- 26), I'axe de pivotement s'dtendant
paralldle-     mique (3) ou une plaque de montage de tate ment au rouleau
d'impression,                      (300), sur laquelle la tate thermique
est fixde, des moyens & ressort (8) qui sollicitent   5    est 6quipde de
parties de contact de position- I'dldment de maintien de tate (4) par
rapport      neoment (301, 302) a ses deux extrdmit~s espa- I'Ml~ment
auxillaire (6; 26) dans une direction    c6es dans la direction de lignes
d'impression, 



allant vers l1 rouleau d'impression, et            et dans laquelle le
chassis (1) est dquip6 de un premier levier (9) ayant une partie de
parties de fixation de position (101, 102) qui came (901) qui vient en
contact avec une   10      sont congues pour recevoir les parties de
premibre partie de contact (401) de l'l6ment      contact de positionnement
(301, 302) lorsque de maintien de tate (4),
I'4ldment auxiliaire (6) est dans sa premibre dans laquelle lorsque
l'l6ment auxiliaire      position. (6; 26) est dans sa premibre position,
on pout actionner le premier levier (9) pour d~placer  15  5. L'imprimante
solon l'une quelconque des re- I'element de maintien de tote (4) entre- une
vendications 1 a 3, dans laquelle la tate ther- premibre position dans
laquelle la tate thermi-    mique (3) ou une plaque de montage de t8te quo
(3) est appliqu~e contre le rouleau d'im-      (300) sur laquelle la tate
thermique ost fixoe, pression (2) par les moyens a ressort (8), et      est
dquipde de parties de contact de position- une seconde position dans
laquelle la tate  20     nement (301, 302), et dans laquelle des paliers
thermique est espac6e du rouleau d'impres-         (24) supportant le
rouleau d'impression (2) sion d'une premibre distance, par exemple
sont 6quipds de parties de fixation de position pour 4viter quo le rouleau
d'impression no soit    avec lesquelles les parties de contact de posi-
deform6, tandis quo lorsque quo l'dldment          tionnement (301, 302)
vionnent en contact lors- auxiliaire est dans sa seconde position, une   25
quo l'Ml~ment auxiliaire (6) est dans sa promib- partie de retenue de
l'6lment auxiliaire (6; 26)  re position. vient en contact avec une seconde
partie de contact (402) de l'l6ment de maintien de tte   6. L'imprimante
solon l'une quelconque des re- (4), pour limiter ainsi le mouvement de
I'616-     vendications pr~cddentes, dans laquelle le pre- ment de maintien
de tote par rapport & l'161-   30  mier element a ressort (8) est un
ressort h6li- ment auxiliaire (6; 26) et pour le maintenir dans  coldal de
torsion qui est mont6 sur un axe de une troisibme position dans laquelle la
tate       support (7) sur lequel l'6lmormt auxiliaire (6) thermique (3)
est espac~e du rouleau d'im-         et l'61ment de maintien de tate (4)
sont mon- pression d'une seconde distance, superieure a      t~s de fagon
pivotante, I'4ldment de maintien la premibre distance, de fagon quo la tate
35     de tate (4) s'etendant a partir de I'axe de puisse Otre soulevde
considdrablement pour         support (7) vers le rouleau d'impression (2),
et mettre & nu la surface de la tate, et              l'6lment auxiliaire
(6) se trouvant du c8t4 de dans laquelle les moyons de fixation com-
I'4l~ment de maintien de tate (4) qui est oppo- prennent un second levier
(11) pour verrouillor    s4 au rouleau d'impression (2). I'6l6ment
auxiliaire (6) dans sa premibre posi-  40 tion, ce second levier (11)
pouvant 8tre action-  7. L'imprimante solon l'une quelconque des re- nd
pour deverrouiller l'6lment auxiliaire (6).    vendications prec~dentes,
dans laquolle l'616- ment de maintion de tate est equipe d'un 2.
L'imprimante solon la revendication 1, dans         coupe-papier (15) pour
couper le papier. laquelle le second levier (2601) est forme sous   45 la
forme d'une partie en saillie de l'lment auxiliaire (26) et est congu pour
8tre actionn4 manuellement, et dans laquelle le corps de l'imprimante
comporte des moyens de restric- tion (27, 28) qui coopbrent avoc des moyens
50 de restriction (2602) de l'l6lment auxiliaire (26), pour restreindre de
fagon libdrable la position de l'6lment auxiliaire (26). 3  L'imprimante
solon la revendication 1 ou 2,  55 dans laquelle l'6lment de maintien de
tate (4) tourne de plus de 30  entre sa premibre posi- tion et sa troisibme
position. 10                      ."Adlllillf lil 11DI II Ill *   C   L   M
S   *    


