
1                                 PRINTER                 BACKGROUND OF THE
INVENTION          The present invention relates to a printer for printing
on  recording paper comprising a platen, a head, a spring member, and  an
opening/closing operation member. More particularly, the  present invention
relates to a mechanism for pressing a head against 



a platen and an opening/closing mechanism.         A general construction
of a conventional printer is now  described briefly in the following. As
shown in Fig. 4A, a printer  comprises a platen 101 and a thermal head 102.
The platen 101 is  rotatably supported about an axis 101a along the width
direction  of recording paper (not shown). More specifically, a stepping
motor  104 is connected with the axis 101a via a train of gears 103. The
rotational movement of the stepping motor 104 is decelerated by the  train
of gears 103 and is transmitted to a rear axis 101a, and the  platen 101 is
appropriately intermittently rotated for paper feed  in the direction shown
by an arrow in the figure. The thermal head 



102 is disposedso as to face theplaten 101 frombehindvia recording  paper.
The thermal head 102 is swingably supported on an axis 105.  In printing
operation, a printing portion of the thermal head 102
ispressedagainsttherecordingpaper.  Withthisstatemaintained,  the printing
portion is electrically energized to print a line of  letters on the
recording paper. After the printing of the line,  the platen 101 is rotated
in the direction shown by the arrow to  feed the recording paper.  Fig. 4B
shows a schematic cross-sectional  structure of the printer shown in Fig.
4A. As shown in the figure,  the thermal head 102 is disposed so as to face
the platen 101 from   



2   behind via recording paper 106. When the thermal head 102 is swung  in
a forward direction (counterclockwise in the figure) about the  axis 105
which is in parallel with but different from the axis 101a  on the side of
the platen 101, the printing portion above the axis  105 is pressed against
the platen 101. In order to provide the  pressing force, a spring member
107 intervenes between the thermal  



head 102 and a frame 108 of the printer. On the contrary, when the  thermal
head 102 is swung in a backward direction (clockwise in the  figure)
against the urging force by the spring member 107, the  printing portion of
the thermal head 102 is retracted from the platen  101. This operation is
carried out when, for example, the recording  paper 106 is fed between the
platen 101 and the thermal head 102.          In the conventional printer,
the spring member 107 is  engaged with a portion of the thermal head 102
above the axis 105,  and the pressing force of the spring member 107 due to
its resiliency  presses the printing portion of the thermal head 102
against the  platen 101. The spring member 107 presses, for example, a
portion  



in the middle of the paper width of the thermal head 102. However,  with
this construction, it is difficult to press evenly the printing  portion of
the thermal head 102 against the platen 101 along the  width direction of
the platen 101, and a working face between the  printing portion and the
platen is often one-sided. This causes  uneven density of printing and
partially blurred printing on the  recording paper 106. In particular,
when, for example, the platen  101 is not in parallel with the thermal head
102, it is difficult  to press evenly the printing portion of the thermal
head 102 against  the platen 101 with the sprint member 107. Further, in
printing    



condition, the thermal head 102 is constantly pressed against the  platen
101 with considerable pressing force. In order to bear this  pressing
force, the frame 108 is required to have mechanical strength  to some
extent, and thus, it is difficult to design a smaller and  lighter printer.
Particularly, when, for example, the recording  paper 106 is fed, the
thermal head 102 has to be retracted from the  platen 101 against the
pressing force by the spring member 107. 



Since great force acts in this operation, the frame 108 is required  to
have enough mechanical strength to bear the force.
SUMMARY OF THE INVENTION          In order to solve the above-mentioned
problems of a  conventional printer, the following measures are taken. A
printer  for printing on recording paper according to the present invention
comprises a platen, a head, a spring member, and an opening/closing
operation member as a basic construction. The platen is rotatably
supported about a first axis along the width direction of recording  



paper. The head is disposed so as to face the platen from behind  via
recording paper, and when the head is swung in a forward direction  about a
second axis in parallel with the first axis, a printing  portion above the
second axis is pressed against the platen. On  the contrary, when the head
is swung in a backward direction, the  printing portion is retracted from
the platen. One end of the spring  member is engaged with the head below
the second axis, and the other  end of the spring member is engaged with
the opening/closing  operation member. The opening/closing operation member
can be  switchably operated between a closed position and an open position.



In the closed position, the opening/closing operation member urges  the
spring member to the rear to apply torque to the head to swing  the head in
the forward direction thereby pressing the printing  portion against the
platen. In the open position, the  opening/closing operation member
releases the urging force to the  spring member and moves the spring member
to the front to swing the  head in the backward direction thereby
retracting the printing  



portion from the platen.          According to the present invention, the
spring member is  engaged with a lower portion of the head and applies
urging force  to the head so as to pull the head to the rear. This urging
force  applies torque in the forward direction to the head to press the
printing portion in an upper portion of the head against the platen.  Since
the pressing force applied to the head by the spring member  is dispersed
in the direction of the paper width by adopting a torque  transmission
mechanism of this kind, the printing portion is pressed  evenly against the
platen. Further, when the pressing of the  printing portion against the
platen is released, the tensile force  



by the spring member may be weakened and the spring member may be  moved to
the front. Since no excess force is necessary, the frame  structure can be
made that much lighter and smaller.                    BRIEF EXPLANATION OF
THE DRAWINGS          Fig. 1A is a schematic sectional view of a printer
according  to the present invention showing a construction in an operating
condition;       



Fig. 1B is a schematic sectional view of the printer  according to the
present invention showing a construction in an idle  condition;
Fig. 2 is a schematic plan view of the printer according  to the present
invention;          Fig. 3 is a schematic sectional view or a printer as a
reference example;          Fig. 4A is a schematic view showing a general
construction 



of a conventional printer; and          Fig. 4B is a schematic sectional
view showing the general  construction of the conventional printer.
DETAILED DESCRIPTION OFTHE PREFERRED EMBODIMENTS         The best mode of
the present invention is now described in  detail in the following with
reference to the drawings. Fig. 1 is  a schematic sectional view of a
printer according to the present  invention showing its basic construction.
Fig. 1A shows an  operating condition of the printer while Fig. 1B shows an
idle.  



condition of the printer. As shown in the figures, the printer  comprises a
platen 1, a head 2, a spring member 3, and an  opening/closing operation
member 4, and the printer is assembled  using a frame 5. The platen 1 is
formed of a cylindrical rubber  member or the like and is rotatably
supported about a first axis  6 along the width direction of recording
paper (not shown) . It is  to be noted that recording paper is inserted
from a slit 7 at the  bottom of the frame 5 through a guide portion 8 to be
supplied between        



the platen 1 and the head 2 and to be discharged above the frame  5. The
head 2 is disposed so as to face the platen 1 from behind  via the
recording paper. The present printer is a thermal line  printer as an
example and a printing portion 9 formed of a heater  element array is
provided in an upper portion of the head 2 along  the paper width
direction. Byelectricallyenergizingtheprinting  portion 9 according to a
predetermined data, respective lines of  printing are carried out on the
recording paper.  It is to be noted  



that the present invention is not limited to a thermal printer but  is also
applicable to a line printer utilizing a head of other types.  The head 2
is swingable in a forward direction and in a backward  direction about a
second axis 10 in parallel with the first axis  6 of the platen 1. As shown
in Fig. 1A, in the operating condition,  the head 2 is swung in the forward
direction (counterclockwise in  the figures), and the printing portion 9
above the second axis 10  is pressed against the platen 1. On the contrary,
in the idle  condition shown in Fig. 1B, the head 2 is swung in the
backward  direction (clockwise in the figures) and the printing portion 9
is  retracted from the platen 1.  



The spring member 3 is formed of a coil spring or the like.  One end 3a of
the spring member 3 is engaged with the head 2 below  the second axis 10,
and the other end 3b of the spring member 3 is  engaged with the
opening/closing operation member 4. The  opening/closing operation member 4
comprises a lever 4a, a drum 4b,  and an eccentric pin 4c. The drum 4b is
rotatable about a third  axis 11. The lever 4a is attached to one end of
the drum 4b and  the eccentric pin 4c is attached to the other end of the
drum 4b.        



7   The eccentric pin 4c is planted in a position displaced from the  third
axis 11. The eccentric pin 4c is engaged with the other end  3b of the
spring member 3. The opening/closing operation member  4 can be switchably
operated between a closed position and an open  position. Fig. 1A shows the
closed position. By pressing down the  lever 4a so as to be horizontal, the
drum 4b is swung counterclockwise  to be in the closed position. When the
opening/closing operation  member 4 is in the closed position, it urges the
spring member 3  to the rear to apply torque to the head 2 to swing the
head 2 in 



the forward direction about the second axis 10 thereby pressing the
printing portion 9 against the platen 1. More specifically, since  the
other end 3b of the spring member 3 is pulled to the rear by  the eccentric
pin 4c, as shown in Fig. 1A, the spring member 3 is  stretched more
compared with a neutral condition shown by dotted  lines. This urges the
lower portion of the head 2 to the rear, and  as its reaction, the upper
portion of the head 2 is pressed to the  front against the platen 1. By
adopting a torque conversion  mechanism of this kind, the pressing force of
the spring member 3  due to its resiliency is transmitted substantially
evenly to the  upper portion of the head 2 along the paper width direction
thereby 



enabling even and uniform contact of the printing portion 9 with  the
platen 1. By this, the working face of the printing portion  9 can be
prevented from being one-sided, and thus, the printing  quality can be
greatly improved and snaking of recording paper can  be prevented.
On the other hand, as shown in Fig. 1B, when the lever 4a  is lifted up,
the drum 4b is rotated in the backward direction about         



the third axis 11, and this rotation is accompanied by a movement  of the
eccentric pin 4c to the front. As a result, the spring member  3 returns to
the neutral condition and moves to the front. In other  words, in the open
position, the opening/closing operation member  4 releases the urging to
the spring member 3 and moves the spring  member 3 to the front to swing
the head 2 in the backward direction  (clockwise) about the second axis 10
thereby retracting the printing  portion 9 from the platen 1.  In this way,
in order to release the  pressing of the head 2 against the platen 1 and to
open the head 



2, the urging force by the spring member 3 may be released, and it  is not
necessary to, as in a conventional printer, open the head  2 against the
urging force by the spring member. Therefore, a  mechanical load on the
frame 5 can be lightened that much more, and  thus, the frame 5 can be made
lighter and smaller.          Fig. 2 is a schematic plan view of the
printer shown in Fig.  1. The platen 1 is incorporated in the frame 5 and
is rotatably  supported about the first axis 6. A stepping motor 14 is
connected  with the first axis 6 via a train of gears 13. The rotational
movement of the stepping motor 14 is decelerated via the train of  gears 13
and is transmitted to the first axis 6, and the platen 1 



is intermittently rotated for paper feed. The head 2 is also  incorporated
in the frame 5 and is swingably supported about the  second axis 10. The
lever 4a, the drum 4b, and the eccentric pin  4c integrally form the
opening/closing operation member 4, which  is also incorporated in the
frame 5. The lever 4a is manually  operated by an operator to be open or
closed.  The one end 3a of  the spring member 3 is engaged with the lower
portion of the head         



9    2 while the other end 3b of the spring member 3 is engaged with the
eccentric pin 4c on the side of the opening/closing operation member  4.
Fig. 3 is a schematic sectional view showing a reference  example of a
printer. In Fig. 3, like reference numerals designate  like parts in the
printer according to the present invention shown  in Fig. 1 to facilitate
understanding. In the reference example,  a presser plate 15 is
incorporated behind the head 2 to be in contact  with a protrusion 16
provided at the back of the head 2. The presser 



plate 15 is swingable about the third axis 11. The spring member  3 is
incorporated in the third axis 11. The spring member 3 presses  the presser
plate 15 to the front due to its resiliency, and thus,  presses the head 2
against the platen 1 via the protrusion 16. In  the reference example,
different from the printer according to the  present invention, the
pressing force of the spring member 3 due  to its resiliency is transmitted
to the head 2 as it is, and  dispersion of the force is not attempted.
Therefore, there are  cases in which the printing portion 9 of the head 2
is not evenly  in contact with the platen 1 resulting in defective
printing.  Further, in order to open the head 2 with respect to the platen
1, 



the head 2 is required to be swung about the second axis 10 against  the
pressing force of the spring member 3 due to its resiliency,  and
therefore, great force acts on the frame 5.          As described in the
above, according to the present  invention, one end of the spring member is
engaged to the lower  portion of the head while the other end of the spring
member is  engaged with the opening/closing operation member. When the



10    opening/closing operation member is in the closed position, it urges
the spring member to the rear to apply torque to the head to swing  the
head in the forward direction thereby pressing evenly the  printing portion
against the platen. When the opening/closing  operation member is in the
open position, it releases the urging  to the spring member and moves the
spring member to the front to  swing the head in the backward direction
thereby retracting the  printing portion from the platen. In this way,
according to the  present invention, different from a conventional printer,
the  



pressing force of the spring member due to its resiliency is not
transmitted to the head as it is, but is transmitted to the printing
portion of the head after first being converted to torque.  Therefore, the
pressing force can be dispersed along the paper width  direction, the
printing portion can be pressed evenly against the  platen, and the working
face of the printing portion can be  effectively prevented from being
one-sided.  Further, in order to  open the head with respect to the platen,
the pressing force by the  spring member due to its resiliency may just be
released, and thus,  it is possible to hold down the mechanical strength of
the frame  compared to the conventional cases, and it is effective in
making  



the printer lighter and smaller.              What is claimed is:  1. A
printer comprising:          a platen rotatably supported about a first
axis along the  width direction of recording paper;  



a head facing the platen from behind via recording paper,  and when the
head is swung in a forward direction about a second  axis in parallel with
the first axis, a printing portion above the  second axis is pressed
against the platen, while, when the head is  swung in a backward direction,
the printing portion is retracted  from the platen;          a spring
member, one end of the spring member is engaged  with the head below the
second axis, and the other end of the spring  member is engaged with an
opening/closing operation member; and          the opening/closing
operation member switchably operated  between a closed position and an open
position, and, in the closed  



position, urges the spring member to the rear to apply torque to  the head
to swing the head in the forward direction thereby pressing  the printing
portion against the platen, while, in the open position,  releases the
urging to the spring member and moves the spring member  to the front to
swing the head in the backward direction thereby  retracting the printing
portion from the platen.    


