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mechani sm for recordi ng paper used in a printer or the |ike. In
general, in a conventional nechanismfor this type, an

WINDING MECHANIEM FOR RECORDING PAPER

BACKGROUND OF THE INVENTION

The present invention relateas to a winding mechanism for
recording paper used in a printer or the like,.

In general, in a conventional mechanism for this type, an
independent motor specialized for winding the printed recording
paper is provided in a recording paper winding sgection in
addition to a motor provided in a printing mechanism of a
printer for feeding the recording paper. However, another type
gsystem is well known by, for example, Japanese Utility Model
Laid-Open No. Hei 3-80052, in which the printed recording paper
is wound by utilizing the recording paper feeding motor provided
in the printing mechanism of a printer,

The above-described conventional system in which the motor
for the recording paper is provided in addition to the recording
paper feeding motor within a body of the printer would suifer
from a problem that a control circuit for controlling the
rotation of the recording paper winding would be necessary in
addition to the second motor, which results in increasing costs.

On the other hand, in the system in which the motor
provided in the printer body for feeding the recording paper is
utilized for taking up the printed paper, there is a problem
that it is nacessary to effect the adjustment for suitable
winding of the printed paper since the recording paper tends to
be displaced somewhat right and left when the recording paper
is to be taken up. In addition, a rotational torque transmission
mechanism from the printer body to the recording paper winding
mechanism is not satisfactory. Accordingly, it is difficult to
effect the suitable adjustment. In fact, it is difficult to take
up the recording paper in alignmeht.

SUMMARY OF THE INVENTION

In order to overcome the above-noted defects inherent in

the conventional technolegy, it is an object of the present
invention to provide a recording paper winding device for
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pr obl em mechanism such as a timing belt, a flat belt, a V-belt, a wire
belt or the like, a tension of the belt is kept constant by
using the elastically swinging mechanism, the belt exchange 1s
facilitated for improving the maintenance characteristics, and
even if an abrupt force is applied to the belt from the outside,
the outside force is absorbed by the elastically swinging
mechanism so that the device including the printer body would
not be broken down.

The structure and novel features of the present invention
for the above and other objects will become apparent from the
following description and accompanying drawings.

In order to attain this and other objects of the present
invention, there is provided a winding mechanism for recording
paper, comprising: a printing mechanism side pulley (hereinafter
referred to as a drive pulley) fixed at one end of a platen
shaft so0 as to be moved together with the platen shaft; a
winding mechanism side pulley (hereinafter referred to as a
driven pulley) provided in the recording paper winding
mechaniem; a belt for coupling the drive pulley and the driven
pulley with each other for transmitting a rotation of the drive
pulley to the driven pulley; on the winding mechanism side
having the above-described driven pulley, a tension spring for
always imparting a tension to the belt; a winding shaft disposed
somewhat slantingly for winding the printed recording paper
discharged from the printer printing mechanism; a clutch
mechanism incorporated in the driven pulley for forming a one-~
way clutch; and a frame having a slot opened at one side and
slanted in an opposite direction to a recording paper discharge
portion of the printing mechanism for rotatably supparting said
winding shaft so as to prevent falling away from the frame, the
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right and |l eft when the recording paper is to be taken up. In addition, a
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tension to the belt through the tension spring. As a result, it

is possible to dispense with the tension spring adjustment.

Also, the recording paper winding shaft provided in the
winding mechanism for the recording paper is disposed at a
slight angle relative to the platen axial direction of the
printing mechanism whereby the recording paper may be wound in
alignment around the winding shaft along one edge of the
recording paper while the wall of the spool formed at one end
of the recording paper winding shaft serves as a guide in
contact with the edge of the recording paper.

Furthermore, although the winding diameter of the winding
shaft is gradually increased as the recording paper is wound
therearound, by the slippage effect of the clutch sapring
incorporated in the driven pulley, the winding shaft itself may
adjust the winding speed of the récording paper in an automatic
manner. Accordingly, it is unneceasary to synchronize the
rotation of the recording paper winding shaft with the platen
shaft by using a control eircuit or the like in a winding
mechanism which has a specialized winding motor.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a.plan view showing an embodiment of the

invention;

Fig. 2 is a slde elevational view schematically showing a
right aside of Pig. 1;

Fig. 3 is =& left aide elevational view showing a state in
which a spool for winding recording paper is mounted on the
frame; and

Fig. 4 is a frontal view of Fig. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention will now be described by way of
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recordi ng paper with a sinple structure in | ow cost. ~ Another object of
the present invention is to provide a recording paper w nding device in
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In the accompanying drawings, the same numeral is used to
indicate the same member or component and duplicated explanation
therefor will be omitted.

An example in which a timing belt is used ag a belt means
for connecting a drive pulley and a driven pulley will be
explained.

Fig. 1 is a plan view showing an embodiment of the
invention. A printer shown with a winding mechanism is composed
of a printing mechanism 1 and a winding mechanism 2,

The printing mechanism 1 will first be explained. A paper
feeding motor 3 for suitably feediny recording paper 8 evary
time the printing is ended is adapted to feed the recording
paper at a necessary amount by rotating a platen shaft 5 through
a gear train 4 provided at a part of the printer mechanism.
Also, a drive pulley 17 is provided in a stationary position at
one end of the platen shaft 5, so that the rotation of the motor
3 may be transmitted to the outside through the drive pulley 17.
A printhead 6 is integrally formed with a heat radiating plate,
and is selectively thermally controlled to perform the printing
operation on the recording paper 8 while clamping the recording
paper 8 with the platen 7. A head—up lever 9 is used to separate
the printhead 6 away from the platen 7 when the recording paper
is replaced or any paper jam occurs, The head-up lever 9 is
axially supported at one end of the platen shaft 5 and the
platen shaft 5 is not rotated together with the angular movement
of the head-up lever 9 during the head-up operation.

Also, a pressure plate 10 imparts a spring force through
a spring or the like tc the printhead 6 so that the latter is
pressed against the platen 7. As a result, the printhead 6 is
elastically pressed against the platen to keep the printable
condition for the recording paper 8.

The winding mechanism 2 for the recording paper 8 will now
be described.

A frame 11 rotatably supports a winding shaft 12 provided
in the winding maechanism 2 and detachably holds both ends of the
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formed aro nd the drl’ven pulley 14. The intermediate wheel 16

is rotated in engagement with the winding shaft 12. A gear which
engages with the intermediate wheel 16 is formed around the
winding shaft 12, Accordingly, in accordance with the rotation
of the driven pulley 14, the winding shaft 12 is also rotated
through the intermediate wheel 16,

The driven pulley 14 is coupled through the timing belt 18
with the drive pulley 17 fixed to the platen shaft 5 of the
printing mechanism 1 and is elastically swingable in engagement
with the intermediate wheel 16 about the center of the
intermediate wheel 16 by a coiled tension spring 15. As a
result, a tension is jmparted to the timing belt 18 so that the
timing belt 18 cannot be loosened to cause a slippage.

Incidentally, by selecting, a material that has essentlally
no elongation, from the substances set forth in the summary of
the invention for the timing helt 18, the obtained belt is
durable with a long service life and it is possible to improve
the maintenance characteristics.

On the other hand, the above-described winding shaft 12 is
not parallel with the platen shaft S5 but slanted at about 5°
with respect to the parallel condition. Namely, there ia no
perfect guarantea that the recording paper 8 discharged from the
printer mechanism section is always fed to the center of the
winding shaft 12, The winding displacement of the recording
paper 8 as a result of the phenomenon is prevented.

As shown, the side edge portion of the recording paper 8
is guided in contact with the outer circumferential end 13a of
the spool 13 by slanting of the winding shaft 12 relative to the
platen shaft. Accordingly, the recording paper 8 is shifted on
one side of the winding shaft 12 to thereby suppress the
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Fig. 2 is a schematic side view showing a right side of the
system. As is apparent from FPig. 2, if the recording paper 8 to
be fed to the printing machanism 1 for printing is disposed in
any space below the printing mechanism 1 or a distance between
the shafts of the drive pulley 17 on the platen shaft 5 and the
driven pulley 14 is changed, the recording paper 8 may be
disposed between the printing mechanism 1 and the winding
mechaniasm 2 and it is also possible to feed the recording paper
8 from a part on the platen side. The arrangement position of
the recording paper 8 on the feeding side may be freely
gelected. Accordingly, according to the present invention, there
is a large degree of freedom in design, which may contribute to
compactness of the printer.

As is apparent from Fig., 2, since the timing belt 18 is
always subjected to a constant tension only by the elasticlity
of the elastic swing mechanism formed on the driven pulley 14,
i.e., the tenaion spring 15, even if the belt would be elongated
to some extent, or even if a tolerance is present in the belt
dimension allowed by some regqulation or, some error ias present
in the component arrangement during the assembly work, it is
unnecessary to effect the bhelt tension adjustment between the
drive pulley 17 and the driven pulley 14.

In the embodiment, the coiled spring is used as the tension
spring. However, it is not limited to this type spring. It is
possible to magnetically apply a tension. Also, the belt itself
may be formed of rubber. Namely, it is possible to realize the
tension applying means by using any type of elastic material if
the tension may be applied to the helt.

The one-way clutch {(not shoun) composed of the coiled
spring incorporated into the driven pulley 14 will now be
described.

wWhen the recording paper 8 ia fed in a direction indicated
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direction of the coiled spring. As a result, even if the winding
diameter is increased as the recording paper is wound and the
difference is generated between the paper feeding apeed from the
printer side and the winding speed of the winding shaft, since
the driven pulley 14 is formed so as to be intagral with the
coliled spring, the driven pulley 14 is slipped by the action of
the clutch mechanism. Thus, the recording paper 8 fed from the
printer mechanism iz wound at a constant tension.

On the other hand, after the recording paper has been wound
at the constant tension, when the winding shaft 12 is stopped
by the atop of the paper feed, although some repulsive force is
generated opposite the winding direction of the recording paper,
the coiled spring is wound in the tightening direction on the
ghaft of the driven pulley 14. Accordingly, the winding shaft
12 is not slipped. In other words, there is no reverse rotation
or back rotation., For this reason, there is almost no warpage
in the wound recording paper. It is posasible to keep the
condition that the recording paper is always tensioned between
the printer mechanism and the winding mechanism.

Fig. 3 shows a state in which the winding shaft 12 on which
the spool 13 for winding the recording paper is mounted is
rotatably supported to the frame 11 of the winding mechanism 2.

an upper side of the winding shaft insertion slot 1la into
which the winding shaft 12 is inserted is opened in the frame
11 soc as to be slanted in the opposite direction to the
recording paper discharge from the printer.

In the embodiment, the slant angle of the winding shaft
insertion slot 1la is at about 45°, This is because, as is
apparent from Fig. 2, the direction of the tension force applied
to the winding shaft 12 when the recording paper 8 ims wound is
in the opposite direction to the direction of the winding shaft
insertion slot 11a, and the slant of the winding shaft insertion
slot 11a may prevent the winding shaft 12 from falling away from
the frame 11 during the winding work. Accordingly, since it is
easy to set up the winding shaft 12 aimply by falling it into
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wi ndi ng shaft along one edge of the recording paper while the wall of the
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Various details of the invention may be changed without
departing from its spirit nor its scope. Furthermore, the
foregoing description of the embodiment according to the present
invention is provided for the purpose of illustration only, and
not for the purpose of limiting the invention as defined by the
appended c¢laims and their equivalents.

As described above, according to the present invention,
there is no motor specialized for winding the recording paper.
It is therefore possible to reduce the number ¢f the components
for controlling the motor, the gear train or the like. It is
possible to provide a system in low cost.

Also, the platen shaft and the winding shaft of the
recording paper are coupled with each other through the pulleys
and the timing belt. The tension is applied to the timing belt
by the tension spring for elastically swinging the driven pulley
of the winding mechanism. It is therefore possible to absorb the
elongation or contraction of the belt and the dimensional error
caused by the manufacture of the belt. As a result, it is
unnecessary to effect the adjustment of the belt. Also, there
is almost no noise of the belt caused by the power transmission.
Also, it is easy to replace belts.

Also, even if any shock is applied to the belt from the
outside, the tenaion spring may absorb the shock. The system is
not broken down.

Also, even if the recording paper is wound around the
winding shaft to increase the winding diameter, the rotation is
automatically in synchronism by the slippage effect of the
clutch spring provided on the driven pulley. It ia unnecessary
to provide a mechanism for the synchronism for the difference
in winding diameter.
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schematically showing a right side of Fig. 1; Fig. 3is a left side

el evational view showing a state in which a spool for.w nding recording
DESGRI PTI ON OF THEVPRASENSEL, st yipding dhafege hng SRchealng paner; F
be descri bed somewhptodisplace to the platen shaft so that the recording
ﬁapar is guided in contact with the outer peripheral edge of the
gpool to thereby eliminate the winding displacement or non-
uniformity. '
Also, the attachment and detachment of the recording paper
shaft for the recording paper exchange may be facilitated by the
winding shaft insertion slot formed in the frame.

3.
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1. A winding mechanism for recording paper, belt-driven by
a recording paper feeding motor within a printing mechanism,
comprising:

a printing mechanlism side pulley fixed at one end of a
platen shaft which is rotated for recording paper feeding by the
motor within the printing mechanism;

a winding mechanism side pulley having a winding shaft and
provided in a part of a gear train on the winding mechanism
gide;

a belt for coupling said printing mechanism aide pulley and
gaid winding mechaniasm side pulley .with each other for
transmitting a rotation of said printing mechanism side pulley
to said winding mechanism side pulley;

a tension spring provided for elastically swinging a part
of the gear train winding mechanism side for always imparting
a tenslion to asaid belt;

a clutch mechanism having a spring and formed at a part of
said winding mechanism; and

a frame having a winding shaft insertion slot/hole slanted
in an opposite direction to a recording paper discharge portion
of said printing mechaniem for rotatably supporting said winding
shaft,

2. The recording paper winding mechanism according to claim
1, wherein said recording paper winding shaft provided on the
recording paper winding mechaniasm is disposed at = slight angle
with respect to the platen shaft of said printing mechanism.

3. The recording paper winding mechanism according to claim
1, wherein the tension spring provided in sald recording paper
winding mechanism and the spring provided in said cluteh
mechanism are of the coil spring types, respectively, the
winding shaft insertion slot formed in said frame is a long
groove which is opened uwpwardly of the frame with an angle of
about 45°, and the recording paper winding shaft is disposed in
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stationary position at one end of the platen shaft 5, so that the rotation
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head-up lever 9 is used to separate the printhead 6 away fromthe platen 7

when the recordi ng paper is replaced or any paper jam occurs. The head-up
|l ever 9 is 5. The recording paper winding machanism according to claim

1, wherein the belt coupled with the printing mechanism side
pulley and the winding mechanism side pulley is one selected
from the group consisting esgentially of a timing belt, a flat
belt, a V-belt and a wire belt, and is one selected from the
group consisting essentially of a rubber group and a metal
group.
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during the head-up operation. Al so, a pressure plate 10 inparts a
spring force through a spring or the like to the printhead 6 so that the

|l atter is pressed against the platen 7. As a result, the printhead 6 is
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the adjustment of a stationary position by using fasteners such as
screws. The device 1s provided with a tension spring (135) for
always imparting a tension to a timing belt (18) for coupling
a drive pulley (17) fixed to a platen shaft (5) of a printing
mechanism (1) and a driven pulley (14) fixed to a winding
mechanism (2) for the winding paper (8), a winding shaft (12)
for the winding paper disposed somewhat slantingly to the axial
direction of the platen shaft of the printing mechanism (1), a
clutch spring incorporated in the driven pulley (14), and a
cutaway (1lla) which is provided in a frame (11) to be upwardly
slanted for receiving and supporting the winding shaft.
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the wi nding shaft 12 is also rotated through the internedi ate wheel 16.

The driven pulley 14 is coupled through the timng belt 18 with the drive
pulley 17 fixed to the platen shaft 5 of the printing nmechanism1 and is

el astically swingable in engagenent with the internedi ate wheel 16 about
the center of the internediate wheel 16 by a coiled tension spring 15. As a
result, a tension is inparted to the timng belt 18 so that the timng belt
18 cannot be | oosened to cause a slippage. I nci dental ly, by selecting,
a material that has essentially P el gngation, fromthe substances set
forth in the summary of the inve onifor the timng belt 18, the obtained
belt is durable with a | ong seru it is possible to inprove the
mai nt enance characteristics. hand, tR? above-descri bed

w nding shaft 12 is
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that the recordi ng paper 8 dlscharged fromthe printer nechani smsection is
always fed to the center of the winding shaft 12. The w ndi ng di spl acenent
of the recording paper 8 as a result of the phenonenon is prevented.

As shown, the side edge portion of the recording paper 8 is guided in
contact with the oFterﬁ erential end 13a of the spool 13 by slanting
of the w nding sha 1Al a¥ive to n shaft. Accordingly, the
recording paper 8 is shifted on i ndi ng shaft 12 to thereby
suppress the 6 13
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generation of the w nding displacenent. In the enbodi nﬁEPWEﬁTaﬁﬁEgﬁgl e
is set at about 5. However, it is conforned by experinments that the

wi nding displacenent may be alnpst satisfactorily supp I 1 =S
skant angle is in the range of about 3 to 7[err]. Fi sP’Eﬁ(f@WEm HEET
schematic side view showing a right side of the system Aslis apparent Tjrd
Fig. 2, if the recording paper 8 to be fed to the printimng nq@@m;?gm%l fior}
printing is disposed in any space bel ow the printing nechapism1 :
di stance between the shafts of the drive pulley 17 on thg¢ 'ﬁ-atm#ra#t@
and the
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WINDING MECHANISM FOR RECORDING PAFER

BACKGROUND OF THE INVENTION

The present invention relates to a winding mechanism for

recording paper used in a printer or the like.

In general, in a conventional mechanism for this type, an
independent motor specialized for winding the printed recording
paper is provided in a recording paper winding section in
addition to a motor provided in a printing mechanism of a
printer for feeding the recording paper. However, another type
system 1is well known by, for example, Japanese Utility Model
Laid-Open No. Hei 3-80052, in which the printed recording paper
is wound by utilizing the recording paper feeding motor provided
in the printing mechanism of a printer.

The above-described conventional system in which the motor
for the recording paper is provided in addition to the recording
paper feeding motor within a body of the printer would suffer
from a problem that a control circuit for controlling the
rotation of the recording paper winding would be necessary in
addition to the second motor, which results in increasing costs.

On the other hand, in the system in which the motor
provided in the printer body for feeding the recording paper is
utilized for taking up the printed paper, there is a problem
that it is necessary to effect the adjustment for suitable
winding of the printed paper since the recording paper tends to
be displaced somewhat right and left when the recording paper
is to be taken up. In addition, a rotational torgue transmission .
mechanism from the printer body to the recording'paper winding
‘mechanism is not satisfactory. Accordingly, it is difficult to

:effect the suitable adJustment In fact, it is difficult to take
up the recording paper in allgnment.

SUMMARY OF THE INVENTION

In order to overcome the above-noted defects inherent in
-the conventional technology, it is 5;1 object of the present
invention to provide a recording paper winding device for

&
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Ve 6’ L. Y §



driven pulley 14 is changed, the recordi ng paper 8 may

the printing mechanism 1l and the w ndi ng nechani sm'2 an

possible to feed the recording paper 8 froma part on th . E:IZ
arrangenment position of the recording paper 8 on the feedj e may be
freely selected. Accordingly, according to the present inye t'ggrgﬂgm,e i}
a large degree of freedomin design, wjgich may contributejt npact ness go
the printer. As is apparent fromFig. 2, since the tgmnt Bett—1813
al ways subjected to a constant tension only by the elasti¢ity of the

el astic S\Mﬂ&éﬂ‘éﬁ?afiaéﬂi%@%%%pggﬁtﬁ&hé{frh d&¥erlé belewBen
spring 15, even if the belt woul d“be elongated to sone extent, Or .
t ol er ance Bod¥pAB&edt TeFoXhing Rares windiss BerBaRdsHyaRd T AR dLved Yor

sone err or»ziinange&@&braantghga?eﬁpemem adkiApUeNERiudtnr89ih heorssesb] y

work, it is unnecessary .to effect the belt tension adhuitsrn%gt l%%%l en t he

drive pulley 1 ngﬁ%elrhé)béﬁc\%er? JifigpEgsent inventlio p a
recording paper winding device in which a belt made of rubber
or metal group material is used as a power transmission means
between the printer body and the recording paper winding
mechanism such as a timihg belt, a flat belt, a V-belt, a wire
belt or the like, a tension of the belt is kept constant by
using the elastically swinging mechanism, the belt exchange is
facilitated for improving the maintenance characteristics, and
even if an abrupt force is applied to the belt from the outside,
the outside force is absorbed by the elastically swinging
mechanism so that the device including the printer body would
not be broken down.

The structure and novel features of the present invention
for the above and other objects will become apparent from the
following description and accompanying drawings.

In order to attain this and other objects of the present
invention, there is provided a winding mechanism for recording
paper, comprising: a printing mechanism side pulley (hereinafter
referred to as a drive pulley) fixed at one end of a platen
shaft so as to be moved together with the platen shaft; a
winding mechanism side pulley (hereinafter referred to as a
driven pulley) provided in the recording paper winding
mechanism; a belt for coupling the drive pulley and the driven
pulley with each other for transmitting a rotation of the drive
pulley to the driven pulley; on the winding mechanism side
having the above-described driven pulley, a tension spring for
always imparting a tension to the belt; a winding shaft disposed
somewhat slantingly for winding the printed recording paper
discharged from the printer printing mechanism; a clutch
mechanism incorporated in the driven pulley for forming a one-
way clutch; and a frame having a slot opened at one side and
slanted in an opposite direction to a recording paper discharge
portion of the printing mechanism for rotatably supporting said
winding shaft so as to prevent falling away from the frame, the



I n. the enmbodi ment, the coiled spring is used as the t ensi dik CEMENT. SHEET

However, it is not limted to this type spring. Ts e
magnetically apply a tension. Al so, the belt itself gﬁl ¢%§i égﬁﬁT
rubber. Nanmely, it is possible to realize the tensionjappl means oy
using any type of elastic material if the tension may b D tihe
bel t. The one-way clutch (not sho conposed of coiled mjyl g
i ncorporated into the driven pulley 14 will now be de crl ed. en
recording paper 8 is fed in a direction indicated = -

frame being used as a bearing portion.

According to the structure described above, it is possible
to obtain a constat tension, irrespective of the elongation of
the belt or the error of the belt, by always imparting the
tension to the belt through the tension spring. As a result, it
is possible to dispense with the tension spring adjustment.

Also, the recording paper winding shaft provided in the
winding mechanism for the recording paper is disposed at a
slight angle relative to the platen axial direction of the
printing mechanism whereby the recording paper may be wound in
aligﬁment around the winding shaft along one edge of the
recording paper while the wall of the spool formed at one end
of the recording paper winding shaft serves as a guide in
contact with the edge of the recording paper.

Furthermore, although the winding diameter of the winding
shaft is gradually increased as the recording paper is wound
therearound, by the slippage effect of the clutch spring
incorporated in the driven pulley, the winding shaft itself may
adjust the winding speed of the recording paper in an automatic
manner. Accordingly, it is unnecessary to synchronize the
rotation of the recording paper winding shaft with the platen
shaft by using a control circuit or the like in a winding
mechanism which has a specialized winding motor.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing an embodiment of the
invention;

_ Fig. 2 is a side elevational view schematically showing a
. right side of Fig. 1;

Fig. 3 is a left side elevational view showing a state in
which a spool for winding recording paper is mounted on the
frame; and '

Fig. 4 is a frontal view of Fig. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described by way of

t he



7 . .by an arrow 20, the coiled spring is slipped over a cBERLAGEMENT QHEET
relative to the clutch gear 14a due to the winding direction of the coiled
spring. As a result, even if the winding diameter is incr S o V- N —
recordi ng paper is wound and the difference is gener at ed &%Aﬁﬁ}éﬁﬂ’fp&}é@ﬁ}
feeding speed fromthe printer side and the w nding speed joff
shaft, since the driven pulley 14 is fgrned so as to be it grfﬁ #gt‘@?%

coi | ed spring, the driven pulley 14 is slipped by the actijo P ch
mechani sm Thus, the recording paper 8 fed fromthe printgr chanism s
wound at a constant tension. On the other hand, aftef the recording

paper has ksempleuwdth reference to the accompanying drawiRgs:

In the accompanying drawings, the same numeral is used to
indicate the same member or component and duplicated explanation
therefor will be omittead.

An example in which a timing belt is used as a belt means
for connecting a drive pulley and a driven pulley will be
explained.

Fig. 1 is a plan view showing an embodiment of the
invention. A printer shown with a winding mechanism is composed
of a 'printing mechanism 1 and a winding mechanism 2.

The printing mechanism 1 will first be explained. A paper
feeding motor 3 for suitably feeding recording paper 8 every
time the printing is ended is adapted to feed the recording
paper at a necessary amount by rotating a platen shaft 5 through
a gear train 4 provided at a part of the printer mechanism.
Also, a drive pulley 17 is provided in a stationary position at
one end of the platen shaft 5, so that the rotation of the motor
3 may be transmitted to the outside through the drive pulley 17.
A printhead 6 is integrally formed with a heat radiating plate,
and is sélectively thermally controlled to perform the printing
operation on the recording paper 8 while clamping the recording
paper 8 with the platen 7. A head-up lever 9 is used to separate
the printhead 6 away from the platen 7 when the recording paper
is replaced or any paper jam occurs. The head-up lever 9 is
axially supported at one end of the platen shaft 5 and the
platen shaft 5 is not rotated together with the angular movement
of the head-up lever 9 during the head-up operation.

Also, a pressure plate 10 imparts a spring force through
a spring or the like to the printhead 6 so that the latter is
pressed against the platen 7. As a result, the printhead 6 is
elastically pressed against the platen to keep the .printable
condition for the recording paper 8.

The winding mechanism 2 for the recording paper 8 will now
be described.

A frame 11 rotatably supports a winding shaft 12 provided
in the winding mechanism 2 and detachably holds both ends of the



at. the constant tension, when the winding shaft 12 is %wﬁwﬂfﬁﬁgﬁ op

of the paper feed, although sone repul sive force is' generatgg:
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wi ndi ng direction of the recording paper, the coiled spring

tightening direction on the shaft of the driven pulley 14. RActordi ngly, t he
el B

wi ndi ng shaft 12 is not slipped. In other words, there is nbg
rotation or back rotation. For this reason, there is al nost n
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t he wound recording paper. It is possible to keep the condi i

n that the

recordi ng paper is always tensioned between the printer mechanism and.ihe
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opposite

rect oh to fhe recor
drive the winding shaft 12 A coiled spring (not ShOWn) is Wound

around a rotary shaft of the driven pulley 14 to form a one-way

" clutch. A gear which engages with an intermediate wheel 16 is

formed around the driven pulley 14. The intermediate wheel 16
is rotated in engagement with the winding shaft 12. A gear which
engages with the intermediate wheel 16 is formed around the
winding shaft 12. Accordingly, in accordance with the rotation
of the driven pulley 14, the winding shaft 12 is also rotated
through the intermediate wheel 16. .

The driven pulley 14 is coupled through the timing belt 18
with the drive pulley 17 fixed to the platen shaft 5 of the
printing mechanism 1 and is elastically swingable in engagement
with the intermediate wheel 16 about the center of the .
intermediate wheel 16 by a coiled tension spring 15. As a
result, a tension is imparted to the timing belt 18 so that the
timing belt 18 cannot be loosened to cause a slippage.

Incidentally, by selecting, a material that has essentially
no elongation, from the substances set forth in the summary of
the invention for the timing belt 18, the obtained belt is
durable with a long service life and it is possible to improve
the maintenance characteristics.

On the other hand, the above-described winding shaft 12 is
not parallel with the platen shaft 5 but slanted at about 5°
with respect to the parallel condition. Namely, there is no
perfect guarantee that the recording paper 8 discharged from the
printer mechanism sectidon is always fed to the center of the
winding shaft 12. The winding displacement of the reéording
paper 8 as a result of the phenomenon is prevented.

As shown, the side edge portion of the recording paper 8
is guided in contact with the outer circumferential end 13a of
the spool 13 by slanting of the winding shaft 12 relative to the
platen shaft. Accordingly, the recording paper 8 is shifted on
one side of the winding shaft 12 to thereby suppress the



In. the enbodi ment, the slant angle of the wi nding shaft iRERAAGEMENS] SHERT A
is at about 45[err]. This is because, as is apparent’ fromFig. 2, the

direction of the tension force applied to the w ndi ng $RaKL ;A= :
recording paper 8 is wound is in the opposite direction §L$h§Nm$$ﬂ$-¥ﬁ

|
the wi nding shaft insertion slot 11a, and the slant of |{the w nding shaft
insertion slot 1la may prevent the w nding shaft 12 frdmif & 2iDES ®Bby friom
the frame 11 during the wi nding work. Accordingly, singelit is easy tofsgt
up the winding shaft 12 sinply by falling it into :

generation of the winding displacement. In th i 7
slant angle is set at about 5°. However, it 1is conforméd by
experiments that the winding displacement may be almost
satisfactorily suppressed if the slant angle is in the range of
about 3 to 7°.

Fig. 2 is a schematic side view showing a right side of the
system. As is apparent from Fig. 2, if the recording paper 8 to
be fed to the printing mechanism 1 for printing is disposed in
any space below the printing mechanism 1 or a distance between
the shafts of the drive pulley 17 on the platen shaft S and the
driven pulley 14 is changed, the recording paper 8 may be
disposed between the printing mechanism 1 and the winding
mechanism 2 and it is also possible to feed the recording paper
8 from a part on the platen side. The arrangement position of
the recording paper 8 on the feeding side may be freely
selected. Accordingly, according to the present invention, there
is a large degree of freedom in design, which may contribute to
compactness of the printer.

As is apparent from Fig. 2, since the timing belt 18 is
always subjected to a constant tension only by the eiasticity
of the elastic swing mechanism formed on the driven pulley 14,
i.e., the tension spring 15, even if the belt would be elongated
to some extent, or even if a tolerance is present in the belt

1} of

dimension allowed by some regulation or, some error is present
in the component arrangement during the assembly work, it is
unnecessary to effect the belt tension adjustment between the
drive pulley 17 and the driven pulley 14.

In the embodiment, the coiled spring is used as the tension’
spring. However, it is not limited to this typé spring. It is
possible to magnetically apply a tension. Also, the belt itself

~may be formed of rubber. Namely, it is possible to realize the
tension applying means by using any type of elastic material if
the tension may be applied to the belt.

The one-way clutch (not shown) composed of the coiled

'spring'incorporated into the driven pulley 14 will now be
described. |

When the recording paper 8 is fed in a direction indicated
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extrenmely easily carry out the replacenent work for the recording paper.
Fig. 4 is a frontal viewof Fig. 3. The winding shaft 13-has ot EEEnl .
di aneters at both ends for providing a kind of fool-pro ﬁ@m@h’ﬁaﬁoﬁhﬁ
the opposite insertion of the spool 13 right and left: 1} Vari ous det ai
of the invention may be changed wt hou7t departing fromitsi spirpECHess i{s
scope. Furthernore, the foregoing description of the embpdj ment accordi hg

to the present invention is provided for the purpose of
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torque relative to the clutch gear 14a due. to the winding
direction of the coiled spring. As a result, even if the winding
diameter is increased as the recording paper is wound and the
difference is generated between the paper feeding speed from the
printer side and the winding speed of the winding shaft, since
the driven pulley 14 is formed so as to be integral with the
coiled spring, the driven pulley 14 is slipped by the action of
the clutch mechanism. Thus, the recording paper 8 fed from the
printer mechanism is wound at a constant tension.

‘On the other hand, after the recording paper has been wound
at the constant tension, when the winding shaft 12 is stopped
by the stop of the paper feed, although some repulsive force is
generated opposite the winding direction of the recording paper,
the coiled spring is wound in the tightening direction on the
shaft of the driven pulley 14. Accordingly, the winding shaft
12 is not slipped. In other words, there is no reverse rotation
or back rotation. For this reason, there is almost no warpage
in the wound recording paper. It is possible to keep the
condition that the recording paper is always tensioned between
the printer mechanism and the winding mechanism.

Fig. 3 shows a state in which the winding shaft 12 on which
the spool 13 for winding the recording paper is mounted is
rotatably supported to the frame 11 of the winding mechanism 2.

An upper side of the winding shaft insertion slot 1la into
which the winding shaft 12 is inserted is opened in the frame
11 so as to be slanted in the opposite direction to the
recording paper discharge from the printer.

In the embodiment, the slant angle of the winding shaft
insertion slot 11a is at about 45°. This is because, as is
apparent from Fig. 2, the direction of the tension force applied
to the winding shaft 12 when the recording paper 8 is wound is
in the opposite direction to the direction of the winding shaft
insertion slot 11a, and the slant of the winding shaft insertion
slot 1la may prevent the winding shaft 12 from falling away from
the frame 11 during the winding work. Accordingly, since ‘it is
easy to set up the winding shaft 12 simply by falling it into




As descri bed above, according to the present inventionges
speci alized for winding the recording paper. I|t. is thefgLOE
reduce the nunber of the conponents for controlling thé¢ frotor, the gear
train or the like. It is possible to provide a systemiinil avp Qs 16956
Al so, the platen shaft and the w nding shaft of the redotdi ng paper ar
coupled with each other through the pugleys and the tifir
tension is applied to the timng belt by the tension sgring for elasticaﬁly
swi ngi ng the driven pulley of the wi nding nmechanism |tTTS therefore

possi bl e tmebwﬁalhaesala%gatds%t% C%td'tacflfé)rkhf’f tfxgefli‘ﬁhte and t
dlnen3|onal err caus manut act ure t arésult,
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repl ace belts.
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has different diameters at both ends for prov1d1ng a kind of

fool-proof so as to prevent the opp051te insertion of the spool
13 right and left. .

Various details of the invention may be changed without
departing from its spirit nor its scope. Furthermore, the
foregoing description of the embodiment éccording'to the present
invention is provided for the purpose of illustration only, and
not for the purpose of limiting the invention as defined by the
appended claims and their equivalents.

As described above, according to the present invention,
there is no motor specialized for winding the recording paper.
It is therefore possible to reduce the number of the components
for controlling the motor, the gear train or the like. It is
possible to provide a system in low cost.

Also, the platen shaft and the winding shaft of the
recording paper are coupled with each other through the pulleys
and the timing belt. The tension is applied to the timing belt
by the tension spring for elastically swinging the driven pulley
of the winding mechanism. It is therefore possible to absorb the
elongation or contraction of the belt and the dimensional error
caused by the manufacture of the belt. As a result, it is
unnecessary to effect the adjustment of the belt. Also, there
is almost no noise of the belt caused by the power transmission.
Also, it is easy to replace belts.

Also, even if -any shock is applied to the belt from the
outside, the tension spring may absorb the shock. The system is
not broken down. )

Also, even if the recording paper is wound around the
windigg shaft to increase the winding diemeter, the rotation is
automatically in synchronism by the slippage effect of the
clutch spring provided on the driven pulley. It is unnecessary .
to provide a mechanism for the synchronism for the 'difference’
in winding diameter.



nat - broken down. Al so, even if the recording pa%i nd around the

wi ndi ng shaft to increase the w nding dianeter,. the
automatically in synchronismby the slippage effect of t

provided on the driven pulley. It is unnecessary to prov|de a mechani sm
the synchronismfor the difference in w nding dianmeter. 12 DEC 199
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Furthermore, the winding shaft of the recording paper is
somewhat displace to the platen shaft so that the recording
giaper is guided in contact with the outer peripheral edge of the
spool to thereby eliminate the winding displacement or non-
uniformity.

Also, the attachment and detachment of the recording paper
shaft for the recording paper exchazige may be facilitated by the
winding shaft insertion slot formed in the frame.
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Furthernore, the winding shaft of the recordi ngRERPACEMENT QHEMTat

di sbl ace to the platen shaft so that the recording paper is guided in

contact with the outer peripheral edge of the spool to thereby elimnate

t he wi nding di = uniformty. Al soy—the-at-tachrent.-and
det achnent of ﬁmﬂ WN&M'H‘H shaft for the record RBPIQ%@E&%XW
may be facilit ng shafg insertion slot red-Tmthe—fr gne.
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WHAT IS CLAIMED IS:

1. A winding mechanism for recording paper, belt-driven by
a recording paper feeding motor within a printing mechanism,
comprising:

a printing mechanism side pulley fixed at one end of a
platen shaft which is rotated for recording paper feeding by the
motor: within the printing mechanism;

" a winding mechanism side pulley having a winding shaft and
provided in a part of a gear train on.the winding mechanism
side;

a belt for coupling said printing mechanism side pulley and
said winding mechanism side pulley with each other for
transmitting a rotation of said printing mechanism side pulley
to said winding mechanism side pulley;

a tension spring provided for elastically swinging a part
of the gear train winding mechanism side for always imparting
a tension to said belt;

a clutch mechanism having a spring and formed at a part of
said winding mechanism; and

a frame having a winding shaft insertion slot/hole slanted

_ in an opposite direction to a recording paper discharge portion

of said printing mechanism for rotatably supporting said winding

-shaft.

2. The recording paper winding mechanism according to claim
1, wherein said recording paper winding shaft provided on the
recording paper winding mechanism is disposed at a slight angle
with respect to the platen shaft of said printing mechanism.

3. The recording paper winding mechanism according to claim
1, wherein the tension spring provided in said recording paper
winding mechanism and the spring provided in said clutch
mechanism are of the coil spring types, respectively, the
winding shaft insertion slot formed in said frame is a long
groove which is opened upwardly of the frame with an angle of
about 45°, and the recording paper winding shaft is disposed in

- S



VWHAT IS CLAI MED | S: 1. A winding nmechanismfor’recor AL

belt-driven by a recording paper feedi ng motor within >
conpri si ng: a printing mechani smside pulley fi xe@ /

platen shaft which is rotated for recording paper feed}ng by the notorn
within the printi wi ndi ng nechani sm bi §& ppll©96 havi

\Wa‘rrrsm\ 5
ﬁe\clzmhgﬁ: rs]?n shaf t anﬂ"mmmm”"n”n’par t,0f a gear train o: t he w ndi ng

an angle range of about 3 to 7° relative to the platen shaft of
the printing mechanism.

4. The recording paper winding mechanism according to claim
1, wherein the clutch mechanism provi&ed in the recording paper
winding mechanism is of a one-way type.

5. The recording paper winding mechanism according to claim
1, wherein the belt coupled with the printing mechanism side
pulley and the winding mechanism side pulley is one selected
from the group consisting essentially of a timing belt, a flat
belt, a V-belt and a wire belt, and is one selected from the
group consisting essentially of a rubber group and a metal
group. '
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a belt for coupling said printing mechani sm si dBERIOEMEN
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wi ndi ng mechani smside pulley with each other for transmtting a rotatlon
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ABSTRACT OF THE DISCLOSURE

A v-rinding device for recording paper is provided in low
cost for positively winding the recording paper without any
adjustment of a stationary position by using fasteners such as
screws. The device is provided with a tension spring (15) for
always imparting 2 tension tc a timing belt (18) for coupling
a drive pulley (17) fixed to a platen shaft (5) of a printing
mechanism (1) and a driven pulley (14)' fixed to a winding
mechanism (2) for the winding paper (8), a winding shaft (12)
for the winding paper disposed somewhat slantingly to the axial
direction of the platen shaft of the printing mechanism (1), a
clutch spring incorporated in the driven pulley (14), and a
cutaway (1la) which is provided in a frame (11) to be upwardly
slanted for receiving and supporting the winding shaft.
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1,. wherein said recordi ng paper w nding shaft provided on tIﬁERMWQSHEET
paper w nding nmechanismis disposed at a slight. angle with respect to the_
pl aten shaft of said printing mechani sm 3. The rg I I Pabeds ;v
wi ndi ng nmechani sm according to claim1l1, wherein the tens mls/b{;fr{&%r i chedd
in said recordi ng paper w nding nmechani smand the springjptovided in sai

clutch nechanismare of the coil spring types, respectively, 41heig 8¥6ng
shaft insertion slot forned in said frabe is a | ong grooveiwhich i s opengd
upwardly of the frame with an angE {)f@bout'l 45[err], ang
paper wi nding shaft is disposed in )
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an angle range of about 3 to 7[err] relative to the plat QBE?DRCEMENTtSHEET
printing mechani sm 4. The recording paper w ndi ng:, mechanl sm
according to claim1, wherein the clutch nmechani sm provi
recordi ng paper w nding mechanismis of a one-way type.
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5.. The recordi ng paper w ndi ng mechani sm.accordi.ng to clajpm.l, wherein the
bel t' coupled with the printing mechani smside pylley and hEéLMEMEMb SHEET
mechani sm side pulley is one selected fromthe group consisting essentidlly
of atimng belt, aflat belt, a V-belt and a wire belt, and is one

sel ected fromthe group consisting essentially of a rub OBy
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WINDING MECHANISM FOR RECORDING DAPER
ABSTRACT OF THE DISCLOS

A v}inding device for recording paper is provided in low
cost for positively winding the recording paper without any
adjustment of a stationary position by using fasteners such as
screws. The device is provided with a tension spring (15) for
always imparting a tension to a timing belt (18) for coupling
a drive pulley (17) fixed to a platen shaft (5) of a printing
mechanism (1) and a driven pulley (14) fixed to a winding
mechanism (2) for the winding paper (8), a winding shaft (12)
for the winding paper disposed somewhat slantingly to the axial
direction of the platen shaft of the printing mechanism (1), a
clutch spring incorporated in the driven pulley (14), and a
cutaway (1la) which is provided in a frame (11) to be upwardly
slanted for receiving and supporting the winding shaft.
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