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INVENIION ... The present invention relates to a printer for printi qpo}
on recording paper conprising a platen, a head, a spring menber, and an
openi nom&lsast g BERAS: gcl n menber. More particularly, the present invention

rel ates or ressing a head agai nst
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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 p'laten 101 and a thermal head 102. The platen 101 is
rotatably supported about an axis 10la along the width direction
of recording paper (not shown). ) More specifically, a steppingmotor

. 104 is connected with the axis 10la 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 réar axis 101la, 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 disposed so as to face the platen 101 from behind via recording
paper. The thermal head 102 is swingably supported on an axis 105.

. In printing operation, a printing portion of the thermal head 102
is pressed against the recording paper. With this state maintainéd,
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 shoﬁn 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
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by an arrow in the figure. The thermal head ] _
axis 105 which is in parallel with but different from the axis 101la

on the side of the platgn 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 spr_ing member 107 presses, for example, a portion
in the middle of the paper width of the f.hermal head 102. However,
with this construction, it isdifficult 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
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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.

Y 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. Thé 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 papér, 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
printingportion is retracted from the platen. One endof 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.
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he closed position, thle 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 feleases 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 preéent 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 diépersed in the direction of the paper width by adopting a torque
transmission mechanismof this kind, the printing portion is pressed
evenly against the platen. Further, wheén the pressing of the
printing portion against the platen is feleased, the tensile force
by the spring member méy 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;
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Fig. 2 is a schematic plan view of the printer according .

to the present invention;

Fig. 3 is a schematic sectional view of 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 OF THE PREFERRED EMBODIMENTS

The bestamode 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
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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. By electrically energizing the printing
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 piaten 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 sprinéwmember 3 1is 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.
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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 tobe 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 6f 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 improvedland 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

er.
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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. 1In 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 lightenéd 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. T\he 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-l
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 pertion of the head
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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
dispe.rsion of the force is not attempted. Therefore, there are
-ca'ses 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
portioh of the head while the other end of the spring member is

engaged with the opening/closing operation member. When the



In the closed p05|t|on t he openi ng/cl osi ng operati on nenber urges the

. SPIThinShebr@rabBeen Replacddle rear to apply torque to the hepd—to.swing _the head in
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rele urging force to the spring member and noves the spring member

to the front to swing the head in the backward direction therebg
r et r act PR§DERE/ GhPAiRgPPeration member is in the closed position, it urges

the spring member to the rear to apply tordque 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.
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portion fromthe platen. .. ..According to the present invention, the
spring nenber is engaged with a |ower portion of the head and applies
urging force to the head so a(s)“mm"m"m gﬁ to the rear. This urging
force applies torque in the f i ml o the_head to press the
printing portion in an upper portion &f theShead agai|nstistdheiplratensEN $i nce
the pressing force applied to the head by the spring jmenbeRErisCHl sper ged
in the dpaEti8nCépiPRE p8per width by adopting a torque tTransm Ssion
mechani smof this kind, the printing portion is pressed . evenly against the

platen. Furtdesrinte@n édgoRi£msdNg of the printing portion against the
platen is released, the tensile force

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

theprintingportion against the platen, while, in the openposition,

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.

This Sheet Has Been R

LT

11



by the spring nenber may be weakened and the spring nenber may be noved to
the front. Since no excess force is necessary, the frame structure can be

made that much lighter and snaller. !-BRL.EE%Q(__PLANATI ON OF
THE DRAW NGS Fig. 1A is a schematic sectional \/’i‘TﬁWSQtzz'a;.ﬂ%';_k_N
according to the present invention show ng a construcmlﬂzzaﬂcgge“r'ﬁti g

condi tion; ———

ABSTRACT OF THE DISCLOSURE

The present invention materializes a construction which
improves the pressing mechanism of a head of a printer and prevents
the working face of the head from being one-sided. A platen (1)
rotatable about a first axis (6) and a head (2) swingable about a
second axis (10) in parallel with the first axis (6) are disposed
so as to face each other via recording paper. When the head (2)
is swung in a forward direction, a printing portion (9) above the
second axis (10) is pressed against the platen (1), while, when the
head (2) is swung in a backward direction, the printing portion (9)
is retracted from the platen (1). One end (3a) of the épring member
(3) is engaged with the head (2) below the second axis (10), and
the other end (3b) of the spring membe:f (3) is engaged with an
opening/closing operation member (4). The opening/closing
operation member (4) can be switchably operated between a closed
position and an open position. In the closed position, the
_opening/closing operation member (4) urges the spring member (3)
to the rear to apply torque to the head (2) to swing the head (2)
in the forward direction thereby pressing the printing portion 9
against the platen (1). 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 fron.t to swing the head (2)
in the baﬁ:kwé.rd direction thereby retracting the printing portion
(9) from the platen (1). sl
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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 accordi ngr—tot: e Ph
i nventi on; Fig. 3 is a schematic sectional view df"a prjak
ref erence exanpl e; Fig. 4Ais a schematic view $howing—&
construction
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of a conventional printer; and Fig. 4B is a schematic sectional -
vi ew show ng the general construction of the conventional printer.
DETAI LED DESCRI PTI ON OFTHE PREFERRED EMBODI MENTS The best node of

the present invention is now described in detail in the folTawW; qg”%[h BEEN
reference to the drawings. Fig. 1 is a schematic sectlonz~S1 VI eWs:8f A @n
printer according to the present invention showing its b et+-HenR—
Fig. 1A shovvs an operating condition of the printer while Fig. 1B shovvs an
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------- -condition of the printer. As shown in the figures, the printer conprises a
.platen 1, a head 2, a spring nenber 3, and an openi ng/cl osing operation
menber 4, and the printer is assenbled wusing a frane 5. The platen 1 is
formed of a cylindrical rubber nmenber or the like and_is.rotatably
supported about a first axis 6 along the w dth direct| oRISEEREECOYIBERN
paper (not shown) . It is to be noted that recording jpaper REBLAGIE®Rrt ed
froma slit 7 at the 'bottomof the frane 5 through a guide portion 8 to be
suppl i ed between
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the platen 1 and the head 2 and to be di scharged above the frane 5. The
head 2 is disposed so as to face the platen 1 frombehind via the
recordi ng paper. The present printer is a thernmal line printer as an
exanple and a printing portion 9 forned of a heater elenent array is
provi ded in an upper portion of the head 2 along the pa wi dth
direction. Byelectricallyenergizingtheprinting portion BTatcemeiingad @say
predeterm ned data, respective lines of, printing are CatLiedEWMLACEDthe

recording paper. It is to be noted
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that the present invention is not linmted to a thernmal printer buF?}Oé%%Msa;

applicable to a line printer utilizing a head of other types. The head 2 ’PU;
is swingable in a forward direction and in a backward direction about a il

second axis 10 in parallel with the first axis 6 of th Hat-efr—t—AS—Sher
in Fig. 1A, in the operating condition,, the head 2 is smﬁh&Lh&bﬂE¥§ ﬁbt&ard
direction (counterclockwi se in the f|§h+es) and t he pii ntrag—portt+on—s
above the second axis 10 is pressed against the platen}l. Cp th¥OBgyrdry
inthe idle condition shown in Fig. E head 2 is gwyng |n t he
backward direction (clockw se in the ' tigures) and the primtTngportion9

Is retracted fromthe platen 1.
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 10la along the width direction
of recording paper (not shown). - More specifically, a steppingmotor
104 is connected with the axis 10la 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 10la, 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 disposed so as to face the platen 101 frombehind via recording
paper. The thermal head 102 is swingably supported on an axis 105.
In printing operation, a printing portion of the thermal-head 102 .
is pressed against the recording paper. Withthis statemaintained,
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
structﬁre 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



The spring nenber 3 is forned of a coil spring or the
the spring menber 3 is engaged with the head 2 bel ow lthe secg g%ﬁsllc
and the other end 3b of the spring nenber 3 is engag4d with ﬁaé b i

openi ng/ cl osi ng operati on nmenber 4. The opening/cl osi ng,..oper_au_ua_m:LbG
conprises a |lever 4a, a drum4b, and gn eccentric pin 4c. The drum 4b i
rotatable about a third axis 11. The er 4a is attadched-to-one—-end—of

the drum 4b and the eccentric pin 4c is attached to the other end of the

drum 4b.

i
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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 10la
on the side of the platgn 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 thé axis 105,
and the pressing force of the spring member 107 due to its resiliency
pfesses 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 isdifficult 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

e 'R __$ia
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axis 11. The eccentric pin 4c is engaged with the ot

spring nmenber 3. The opening/cl osi ng operation nenber can be sw
oper at ed between a cl osed position and an open pos tlori {AEGY 18 sho

cl osed position. By pressing down the éever 4a so asito_be horizon
n the cloged position.

drum 4b is swng countercl ockwi se to
openi ng/ cl osing operation nenber 4 is in the close

spring nerediioho the tiramalonhanBl Y03 dldeenkeahbey hoak ed @gaWhed the

head 2 in

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 forwarddirection

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

printingportion is retracted from the platen. One endof the spring

member is engaged with the head below the second dxis, 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.



the forward direction about the second axis 10 t her eby

printing portion 9 against the platen 1. Mre specificgl REFLEINEST GHexT

ot her end 3b of the spring nenber 3 is pulled to the rdar,
as shown in Fig. 1A, the spring nenber 3 is stjiregtc ﬂdﬁ%@h@g?
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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 mechanismof 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;
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enabl i ng even and uni form contact of the printing por
platen 1. By this, the working face of the printing
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prevented from bei ng one-sided, and thus, the printing rguatity-cas-be |
greatly inproved and snaki ng of recordi ng paper can {bg pngﬁQ?e@g? i
On the other hand, as shown in Fig. 1B,_when the |eve¢r {4a 'is iT?edgup,

the drum4b is rotated in the backmard—%LJection abouyt

{

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 of a printer as a

reference example;

Fig. 4A is a schematic view showing a general construction

of a conventional printer; and

Fig. 4B 1s a schematic sectional view showing the general

construction of the conventional printer.

DETAILED DESCRIPTION OF THE 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 third axis 11, and this rotation is acconpani ed by [a.mvesent.

eccentric pin 4c to the front. As a result, the spring nenbdr -3 Jrel”un'ns to
the neutral condition and noves to the front. In other Words int en
position, the opening/closing operation nember 4 rel edsds iﬁeﬁﬁwdﬂﬁb

the spring nenber 3 and noves the spri menber 3 to §hd_front to

the head 2 in the backward direction ckwi se) abouff the second axis JO
thereby retracting the printing portion 9 fromthe pl aten.d Lo this way,

in order to release the pressing of the head 2 against the platen 1 and to
open the hﬁ?edplaten 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 frozﬁ 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. By electrically energizing the printing
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 sprinér 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.



2,

frame 5 can be |ightened that nmuch nore, and thus, tfh famei oy @gz

i ghter and snall er. Fig. 2 is7a schematic gl gn V|em10f e
printer shown in Fig. 1. The platen 1-+5~incorporated in the P2
is rotatably supported about the first axis 6. A st |ng notor 14 is
connect ed th the fir rain of ne

novement o

t he urging force by the spring nenber 3 may be rel
necessary to, as in a conventional printer, open the
urging force by the spring nenber. Therefore, a necha ”"a“r”” Toad-ent he

Z LA kga‘sgaf rﬁsi:x‘;g

made

nd

wahgcg?re%ﬁl%} )ﬁSr 1f4p %n‘a%‘ié%laaf’ga%? % ra| r?[g:lfl"dL I gé?

and is tra@ﬁﬁr}r&t%glé qit.herfi resc}ce%)ﬁlric pir?rh% E.Q erpééat}equ:}tth 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 tobehorizontal, 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

s 13

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



is’intermttently rotated for paper feed. The head 2 i$ {
inthe frane 5 and is swi ngably supported about the s=c€"ﬁ”§RT§ 10‘ The
| ever 4a, the drum4b, and the eccentric pin 4c integfally §oidy tigay
openi ng/ cl osi ng operati on nmenber 4, which is also incprporated in the
frame 5. The lever 4a is manual ly ope%ated by an operator to be open br

closed. The one end 3a of the spring—renber 3 is enghged with the | owe
portion of the head

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. 1In 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. 1In 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. Qhe 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-1l
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 opeﬁ or closed. The one end 3a of

the spring member 3 is engaged with the lower portion of the head



"2 while the other end 3b of the spring menber 3 is
eccentric pin 4c on the side of the opening/closing operafFﬁhfﬁEnbef'i4m;

Fig. 3 is a schematic sectional view showing a reference +-e--af-ens

In Fig. 3, like reference nuneral s designate
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understanding. In the reference exanpl e~— a presser platle Tﬁ—ua
i ncorporated behind the head 2 to be in contact wth ajprotrusion 16

provi ded at the back of the head 2. The presser

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. 1In 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. 1In
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
dispe'rsion 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 du:e 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
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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.



the head 2 is required to be swng about the second axis 10 against the
pressing force of the spring nenber 3 due to its resig-+encyy...and...
therefore, great force acts on the frame 5. AB s Q@@SgpaEWe
above, according to the present invention, one end gf ghe-spring nefber is
engaged to the lower portion of the head while the qgther nmﬁﬁkﬂg e {sgring
menber is engaged with the opening/cl& I ng operation qen% r FORRBES t He

What is claimed is: | ”","c, m"L“"M" ”"s””",

a platen rotatably supported about a first axis along the

1. A printer comprising:

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
theprintingportion against theplaten, while, in the openposition, _
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.



10 openi ng/ cl osing operation nmenber is in the closed pqsREPIMENTNTUBHE
the spring nenber to the rear to apply torque to the head it o—sw-Rg—the—
head in the forward direction thereby pressing evenly the rivqiﬁ%gpgﬁpicn
agai nst the platen. Wen the opening/closing operation ng ri's’in e

open position, it releases the urging o the spring nenbgr ‘amd—noves—tie™

spring nenber to the front to swingt ead in the backward direction
thereby retracting the printing portion fromthe platen. ‘tmthrs—way;
according to the present invention XY #erent froma conventional printer,
t he

ABSTRACT OF THE DISCLOSURE

The present invention materializes a construction which
improves the pressing mechanism of a head of a printer and prevents
the working face of the head from being one-sided. A platen (1)
rotatable about a first axis (6) and a head (2) swingable about a
second axis (10) in parallel with the first axis (6) are disposed
so as to face each other via recording paper. When the head (2)
is swung in a forward direction, a printing portion (9) above the
second axis (10) is pressed against the platen (1), while, when the
head (2) is swung in a backward direction, the printing portion (9)
is retracted from the platen (1). 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 an
opening/closing operation member (4). The opening/closing
operation member (4) can be switchably operated between a closed
position and an open position. In the closed position, the
opening/closing operation member (4) urges the spring member (3)

" to the rear to apply torque to the head (2) to swing the head (2).
in the forward direction thereby pressing the printing portion 9-
against the platen (1). 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 thereby retracting the printing portion

(9) from the platen (1).

Figure 1A and 1B
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transmtted to the head as it is, but is transmtted tp the printin
portion of the head after first being converted to torHfue. 11Tﬁﬁ%ﬁﬁ%b, t he
pressing force can be di spersed along the paper width }dijrection, the
printing portion can be pressed even{y agai nst the platen, and the working
face of the printing portion can be—effectively prevepted from.bejing
one-sided. Further, in order to open the head with respect to the platen,
the pressing force by the spring nmenber due to its resiliency may just be

rel eased, and thus, it is possible to hold down the nmechanical strength of

the frame conpared to the conventional cases, and it is effective in
maki ng

4]
<

[

F1G. 1B




the printer lighter and smaller. What is clained is: 1. A
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a head facing the platen from behind via recordi ng paper, and when the
head is swng in a forward direction about a second axis in parallel with
the first axis, a printing portion above the second axis is pressed
agai nst .the platen, while, when the head is swing in{““mmHﬁMﬂ4L£Urect|on
the printing portion is retracted fromthe platen; - R“Ph%%aVBpTgn -
menber, one end of the spring nmenber i gaged mﬁth[tqé“heaﬂ»beLQw
second axis, and the other end of the spring nenber sre gi ?1
openi ng/ cl osi ng operation nenber; and t he opgen i ng/ Iééiwgf
operation nenber sw tchably operated bet ween a. closed posTti-on-and..an
position, and, in the closed ]
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position, urges the spring nenber to the rear to apply torque to the head
to swng 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 nenber and noves the spring nenber to the front to
swi ng the head in the backward directiqp thereby retracting the printing
portion fromthe platen. —_—
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