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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 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 ad.di tion 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 adjusttnent 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 fa~t, it is difficult to take 
up the recording paper in alignment. 

SUMMARY or THE INVERTIOK 

In order to overcome the above-noted defects inherent in 
the conventional technology, it is an object of the present 
invention to provide a recording paper winding device for 
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e:xt:rernely facilitating a positional adjustment between a printer 
body and a recording paper winding mechanism and for positively 
winding recording paper with a simple structure in low cost. 

Another object.of the present invention is to provide a 
recording paper winding device in which a belt made of rubber 
or metal group material is used a~ a power transmission means 
between the printer body and the recording paper winding 
mechanism aueh as a ti~ing 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. 

~he 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 
abaft 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 t~nsion 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 o~posite 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 
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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 
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 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 synchroniae 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. 

BRIE• DESCRIPTION or 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 aide 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. 

DESCRIPTIOK OP THE PREFEIREn IMBODIMJCRTS 

The present invention will now be described by way of 
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example with reference to the accompanying drawings. 
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 as a belt me.ans 
for connecting a drive pulley and a driven pulley will be 
explained. 

Fig. 1 is a plan view showing i'1ll 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 p~ovided in a stationary position at 
one end of the platen shaft s, 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 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 a 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 
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winding shaft 12 to a bearing portion provided in the frame 11 •. 

A spool 13 is fixed to one end of the winding shaft 12 to serve 
as a paper guide when the recording paper 8 is wound. !?ht! driven 
pulley 14 obtains the drive force from the drive pulley 17 to 
drive the '#'inding 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 1 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 c. 
result, a tension is imparted to the timing belt 18 so that the 
timing belt 18 cannot be loosened to cause a slippag~. 

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 $haft 5 but slanted at about 5° 
with respect to the parallel condition. Namely, there is no 
perfect guarantee that the recording paper e 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 cf th9 recording paper 8 
is guided in contact with the outer circumferential end 13a of 
the spool 13 by slant~ng 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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generation of the winding displacement. In the embodiment, the 
slant angle is set at about s·. However, it is conformed by 

experiments that the winding displacement may be almost 
satisfactorily suppressed if the slant angle is in the range of 
about 3 to 7•. 

Pig. 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 mec~ism 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 mechani:sm 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 elasticity 
of the elastic awing 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 
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 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 belt. 

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

When the recording paper 8 i& fed in a direction indicated 
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by an arrow 20, the coiled spring is slipped over a constant 
torque relative to the ~lutch 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 ia 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 ~ulley 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 supp~rted to the frame 11 of the winding mechanism 2. 

An upper side of the winding shaft insertion slot 11a into 
which the winding shaft 12 ia inserted is opened in the frame 
11 iso 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 11a may prevent the winding shaft 12 from falling away from 
the frame 11 during the winding work. Accordingly, sirice it is 
easy to set up the winding shaft 12 simply by falling it into 
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the winding shaft insertion slot 11a of the frame 11, it is 
possible to extremely easily carry out the replacement work for 
the recording paper. 

Fig. 4 is a frontal view of Fig. 3. The winding shaft 12 
has different diameters at both ends for.providing a kind of 
fool-proof so as to prevent the opposite 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 tile 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 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 ie 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. 
Al~o, 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 pape! is wound around the 
winding shaft to increase the winding diameter, the rotation is 
automatically in synchronism by the slippage ef feet of the 
clutch spring provided on the driven pulley. It is unnecessary 
to provide a mechanism fo~ the synchronism for the difference 
in winding diameter. 
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Furthermore, the winding shaft of the recording paper is 
somewhat displace to the platen shaft so that the recording 
paper 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 exchange may be facilitated by the 
winding shaft insertion slot formed in the frame. 
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1. A winding mechanism for recording paper, belt-driven by 

a recording paper feeding motor within a printing mechanism, 
contprising: 

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 awinging 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 mechanistn for rotatably supporting said winding 
shaft. 

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

3. ~he 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 ~lot 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 
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an angle range of about 3 to 7• relative to the platen shaft of 
the printing mechanism. 

4. ":he recording paper winding mechanism according to claim 
1, Wherein the clutch mechanism provided 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 esaentially 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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