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DESCRI PTI ON . TAPE W NDI NG DEVI CES
TECHNI CAL FI ELD The present invention relates to a tape

winding 5 dey] whi ch engages with a reel in a cassett

which a tape-WPl?g"’*’g‘ﬁg material such as a printing tape, %&;W939

ri bbon, acoustic or video recording tape, cellul ose tape, or | abel
tape with a pattern is wound by changi ng - the wi nding force
dependi ng on the strength of the tape- 10 li ke material.

BACKGROUND ART ~ Conventionally, for exanple, an ink ribbon

wi ndi ng device of a heat transferitype printer is known. Set in
the printer is a rjbbon cassette which contains an 15 unused i nk

ri bbon as a tape-like long materd &8 sar@Ral P T I Orikel around which as a

portion of the ink ribbon.is ~used, the used ink ribbon portion is
wound. The ink ri bbon wiTREg WOPINE BRYEERS with the reel around

ghieh the used ink ribbon'#&F%R#EQL&?ﬁ%#ﬁnsfer power froma 20
rive source via a clutch nechanis e W 1g reel. The clutch
nmechani smtransfers oi{d Wel@hUntnBion relates to a tape winding
5 device which engages with a reel in a cassette around
which a tape-like long matérial such a§ a printing tape,
ink ribbon, acoustic or video recording tape, cellulose
tape, or label tape with a pattern is wound by changing
thé winding fdrce depending on the strength of the tape-
10 like material.
BACKGROUND ART
COnventional;y, for example, an ink ribbon winding
device of a heat transfer type printer is known. Set in
the printer is a ribbon cassette which contains an
15 unused ink ribbon as a tape-like long material and a
reel around which as a portion of the ink ribbon is
used, the used ink ribbon portion is wound. The ink
ribbon winding device engages with the reel around which
the used ink ribbon is ﬁound to transfer power from a
20 drive source via a clutch mechanism to the winding reel.
The clutch mechanism trénsfers drive torque by a
frictional force generated by a press load of a spring
to.the-winding reel and runs idle when the winding
resistance exceeds a predetermined limit. By this
25 arrangement, the clutch mechanism absorbs an increase in
the tensile strength of the ink ribbon due to an

increase in the diameter of the ink ribbon as the ink



frictional force generated by a press |oad of a spring

to the
wi nding reel and runs idle when the w nding resi stance exceeds a
predetermined limt. By this 25 arrangenent, the clutch mechani sm
absorbs an i ?ﬁﬁ the tensile strength of the_j [ n due
to an o' g%ase in the diameter of .the ink ribbon agéﬁhg”hﬁgg
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2 ri bbon is wound and nmi ntains the wi nding force of

separating fromprinting paper the ink ribbon which

adheres to the

printing paper by the nelting and transfer of the ink. 5

When the used ink ribbon portion is mnung in the

heat transfer type

printer, resistance to separation of the ink ribbor fromthe
YeoRbet B8 Printing and

printing papererrﬁsisd%ﬁaé' Qﬂd maintain%nthaewii&fﬁq
the width of the ink : bbon. Thus, for exanple

arequired slip

torque of 10 separaﬁnngﬂﬂmbmhpnsmtwﬂgspapé& thel ink aridbeonbepned which a

sl i ppage of the clutch nechani smoccurs agai nst the

frictional

force) nust deddheras &0 tthe primbing paper hy the meltindg Bpdn decreases and

Vi se versa.
pr obabi | i ty transfer of tuow‘;

ver as descri bed above,

there_is a

5 wWhen the used ink ribbon portion is wound in the

heat transfer type printer, resistance to separation of

the ink ribbon from the printing paper varies depending

on the density of the printing and the width of the ink

ribbon. Thus, for ekample, a required slip tdrque of

10 the clutch mechanism (a limit torque beyond which a

slippage of the clutch niechanism occurs against the

frictional force) must decrease as the width of the ink

ribbon decreases and vise versa.

However, as described above, there is a precbability

15 that a drive torque with which a wider ink ribbon is

wound will become insufficient because the slip torgue

of the clutch mechanism is constant, I1If the slip torgue

and hence the drive tdrque are increased to aveoid such

insufficient drive torque, the drive torgue would be

20 excessive for a narrower ink ribbon, so that the ink

ribbon may be broken during its winding.

Ih order to solwve this problem, before shippage of

tape winding devices which include respective clutch

mechanisms from a factory, a try-and-error selection

25 method is employed which includes actually giving the

winding test of the winding devices in wider and

narrower ink ribbons in winding and selecting only



15 ° that a drive torque with which a wider ink ribbon is wound

wi:l | becone insufficient because the slip torque of the clutch
mechanismis constant. If the slip torque ' and hence the drive
torque are i ngj to avoid such Sinsufficient drivgefpoflsse t he
drive torque wou e 20 excessive for a narrower ink ribbon, so that
t he ink ri bbon may be broken during its w nding. I n
order to solve this problem before shippage of t ape w ndi ng

devi ces which include respective clutch mechani snms froma factory,
a try-and-error selection 25 met hod i s enpl oyed which includes
actual ly giving the ,  winding test gf the winding devices in w der
and narrower ink ribbons in winding and selecting only
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3 wi ndi ng devi ces which include respective clutch

mechani sms havi mechendspeoperyine a7 igpnropgdete Sbip tiarque. For Ehet ch
eapect i ve. ConpGHEATED BRCRRREE! It Prdushtpe qoed Fadii3i VISP e
generation of {hediikGli 88l respective (RhtBnhes &p! dPLathth O her
appropriate ones and fhe resulting clutch mechanismis then
actual |y $ ested mechanism involved in the generation of the frictional
force are replaced with other appropriate ones and the
resulting clutch mechanism is then actually tested'
again, which is very troublesome.
DISCLOSURE OF THE INVENTION
i0 It is therefore an object of the present invention
to provide'a fape winding device which is capable of
winding a tape-like long material in an always
stabilized manner with an slip torque depending on the
tensile stfength of_the tape~-like long material.
15 In order to achieve the above object, the present
| invention provided a tape winding.device providéd on an
apparatus body and engaged with a long tape-like
material winding reel of a tape cassette set in the
apparatus body fo; transmitting a drive force from a
20 drive source of the appafatus body to the reel,
comprising:

a rotating bedy having a porfion'which fits to the
reel for rotating so as to drive the reel in a winding
direction;

25 a rotational shaft thrust-fitting to the rotating
body and having an abutting portion which abuts slidably

on a frictional member:



agai n,' which is very troubl esone. DI SCLOSURE OF THE

| NVENTI ON 10 It is therefore an object of the present invention
to provide a tape w nding device which is capabl e of : wi ndi ng a
tape-like long material in an al ways stabilized manner with an
slip torque WP %4ng on the tensile strength of t RETIEPEHP ke

|l ong material. 15 In order to achieve the above object, the

pr esent i nvention provided a tape w ndi ng device provided on an
apparatus body and engaged with a |ong tape-1like mat eri al w ndi ng
reel of a tape cassette set in the gapparatus body for transmtting
a.drive force froma 20 drive source of the apparatus body to the
reel, conpr i $iflay member pressed bgh2hs8JtREUNLEEVIRG poidr ON
which fits to the reel for rotating so as to drive the reel in a
winding . and reexteioring 2he drive foreer frami thal appafatedriedyfitting
to the rotating body and having an abutting portion which abuts

sl i dably angn a frictional nenber; WO 98/ 08764

PCT/JP97/02939 a biasing member disposed between tﬁé relay means

5 and the rotating body for separating the relay means and
the rotating body from each other and for biasing the
relay member so that the relay member is pressed against
.the abutting portion of the rotational shaft through the
frictional member. '

10 Thus, the loné tape-like material is wound in an
always stabilized manner with a slip torgue depending on
the tensile strength of the tape-like material.

Since a winding torgue depending on the tensile
strength of the long tape-like material is obtained

15 _automatically, no work of éelecting tape winding devices
is required which include clutch mechanisms giving an
appropriate slip torque after the winding devices are
assembled. Thus, the number of steps of making a tabe
winding device and hence its dost and the corresponding

20 working time decrease to thereby improve the working -
efficiency.

In order to achieve the above object, the present
invention also provides a tape winding device provided
on an apparatus body and engaged with a long tape-like

25 material winding reel of a tape cassette set on the
apparatus body for transmitting a drive force from a

drive source of the apparatus body to the reel,



a relay nenber pressed against the abutting portion and receiving
the drive force fromthe apparatus body; ' and a

bi asi ng nmenber di sposed between the relay neans 5 ~ and the rotating
body for sep ' he rel ay neans and the rotatin m
each ot her a?ﬁa or g%asing t he rel ay nmenber so thatgt @gfg%gg
menber 1s pressed agai nst the abutting portion of the rotationa
shaft through the frictional nmenber. 10 Thus, the |ong
tape-like material is wound in an . always stabilized manner with a
slip torque depending on the tensilg strength of the tape-Ilike
mat eri al . Since a w nding torque depending on the tensile
strength of the | cogprigéngt ke material is obtained 15 aut omati cal |y,
no work of selecting tape w nding devices - I's required which '

i nclude clutch mechani 8nEifpviTRFaking body engpgedowith cthe iTealofpre af ter
t he w ndi ng deVICS§igigﬂjﬁﬁe ree qﬁ§%p%hggﬁggggiFFégg%nunber of steps of

making a tape I ng device an B3t and the

corresponding 20  aVBEkbRW SdvELIRCLRRATE ehGabla GDn | EHY Reat hgmor ki ng

efficiency. In order to achi éve The above object, the present
invention & so pr dvidéagathepeeed ndi By wiading fipegctesh; on an
apparatus body and engaged with a |long tape-like 25 mat eri al w ndi ng

reel of a tape cassetta Eitrsprratational shaffpbavingsabbikst Guppoatsnitting

a drive force from rive source of- the apparatus body to the
r eel whgch thrust-é&ts to the first rotagfhg body an&lhaving

a first abutting portion which abuts slidably on a first
frictional ﬁember;

10 a second rotating shaft fitted over the first
rotatibnal shaft and having.a second support which
thrust-£fits to the second rotating body and having a
second abutting portion which abuts slides on second
frictional member;

15 a relay member pressed aga;nst the first abutting
portion through the first frictional member and pressed
against the second abutting portion through the second
frictional member for transmitting the drive force from
the drive source of the apparatus body to the first and

20 second rotational shafts; and -

a biasing member disposed between the relay means
and said second rotating:body for separating the relay
means and the second rotating body from each other and
for biasing the relay member against the first and

25 second abutting portions through first and second
frictional members.

Thus, the drive torque of the tape cassette reel is
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5. conpri si ng: - a first rotating body engaged with the
reel for driving the reel in a w nding direction a
second rotating body engaged with the reel for driv e in-
a windi ng d¥¥ &"P&ﬁ a first rotatlonal shaft*@ﬁ@z%flrst
support which thrust-fits to the first rotating body and having

a first abutting portion which abuts slidably on-a first

frictional nmenber; 10 a second rotating shaft fitted over t he
first rot ational shaft and having a second support which
thrust-fits to the second rotating body ag havi ng a second
abutting portlon whi ch abuts slides econd frictional nmenber;

15 d"ﬁ%% ssgd ERHE&bQ
portion through ﬁ T rs %?‘rl o |§§arﬂga* 'rh té’%t%#giéee i of agai nst

the second abutthd Ny tHapa-Lakeugatéhfas e dhat an appddprdbitenal nenber
for transmtting the drive force from the drive source of the

appar at us body windimg fiorgueadepeading on sWwowddtbtaritensilehafts; and
a biasi ng nenbe;tzqéx'?gp'g!? %df l%%tevqggelggké enlxatyern.al is applied to the
5 tape-like material. |

Bad winding of a wider long tape-like material due
to an insufficient torque which is apt to occur when-
such wider tape-like material is used or breékage of a
narrower tape-like maferial due to an excessive torque

10  which is apt to occur when the narrower tape-like
material is used is avoided to provide a stabilized
winding of the tape-like material irrespective of its
width.

BR1EF DESCRIPTION OF THE DRAWINGS

15 FIG. 1 is a side cross-sectional view of a tape
winding device as a first embodiment of the presenf
invention;

FIG. 2 is a side cross-sectional view of the tape
winding device of FIG. 1 with a ribbon cassette set on

20 the winding device:

FIG. 3 is a side cross-sectional view of the tape
winding device of FIG. 1 with another ribbon cassette
set on the winding device;

FIG. 4 is a side cross-sectional view of a tape

25 winding device as a second embodiment of the present
invention with a ribbon cassette set on the winding

device;



and sai d second rotating body for separating the rel ay means and

the second rotating body fromeach other and for biasing the relay
menber against the first and 25 second ‘abutting portions through
first and secostbhsnsred frictional nenbers. ThepobRaélr | ve
torque of the tape cassette reel is WO 98/ 08764

PCT/ JP97/ 02939 6 changed
depending on the width or tensile strength of the long tape-Ilike
material, so that an appropriate wi ndi ng torque depending on the
width or tensile strength of the tape-like material is applied to
the 5 tape-li ke material. » Bad wi nding of a wi der |ong
tape-like material due to an insufficient torque which is apt to
occur when SBIG. i der at apdel ckessedexrtiadnagls viewdofr the eedgge of a
narrower tape-liké nmaterial due to an excessive torque 10 which is

apt to occur wheN‘PAEAG GRS apapbe| preond embodimestomizh prothew is
avol ded 10, Provi fenfor! Allddtilger on tne Wi Youl3,' AR5 L K2 TALEM AL
OF THE DRAW NGS FIG. 6 is a side cross-sectional view of the tape
5 winding device as a modification of.the seéond
embodiment with a ribbon cassette set on the winding
device;

FIG. 7 is a side cross-seqtional view of the tape
winding device as anotﬁer modification of the second

10 embodiment with a ribbon cassetté set on the winding
device:

FIG. B is an exploded perspedtive view of a tape
winding device as a third embodiment of the present
invention; _ '

15 FIG. 9 is a side view of fhe tape winding device of
FIG. 8 with a ribbon cassette set on thé winding device;

FIG. 10 is_a side view of the tape winding device
of FIG. 8 with another ribbon cassette set on the
winding device; |

20 FIG. 11 is a side view of a tape winding device as
a modification of the third embodiment with a ribbon
cassette set on the winding device;

‘FIG. 12 is a side view of a tape winding device as
another modification of the third embodiment with a

25 ribbon cassette set on the winding device; and
FIG. 13 is a side view of a tape winding devicé as

a further modification of the third embodiment of the



15 ) FIG 1 is a side cross-sectional view of a tape

w ndi ng device as a first enbodi nent of the present I nventi on;
FIG 2 is a side cross-sectional view of the tape wi ndi ng devi ce
of FIG 1 with | bbon cassette set on 20 the wi ndin oo

FIG 3 is a P&@m%P ss-sectional view of the tape &Fﬂgﬁh@&ﬁgvice :
of FIG 1 with another ribbon cassette set on the w ndi ng devi ce;
FIG 4 is a side cross-sectional view of a tape 25 wi ndi ng devi ce as
a second enbodi nent of the present i nvention with a ribbon
cassette set on the mnndlng device; - WO 98/ 08764
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FIG 5 is a side cross-sectional view of g%e t ape wi ndi ng devi ce
as the second eabaééﬂfeninmaoﬁnqmﬁra ribbon cassBRRa §8€SHH ttheset on the
mnndlng devi ce; FIG 6°is a side cross-sectional view of the
t ape 5 w wilndingledewieeas a nodi fication of the second

enbodi rent with a ribbon cassette set on the w ndi devi ce;

BEST MODE FOR CARRYING OUT TH INVENTION

Embodiments of the tape winding devices of the

5 present invention will be described as ink ribbon
winding devices and hence the long tape-like materials
used in the tape winding devices as an ink ribbon
although the present invention is not restricted to
them.

10 [First Embodiment]

FIG. 1 is a side cross-sectional view of a tape
winding device as a first embodiﬁent of the present
invention. As shown in FIG. 1, the tape winding device
1 is provided with a support shaft 3 fixed to a chassis

15. 2 of a body of an apparatus such as a printer, a hollow
rqtational shéft 4 fitting over the support shaft 3, a
ribbon winding top 5 (rotating body) fitting over the

" upper portion of the rotational shaft 4, a winding drive
gear 6 (relay member) fitting over a lower end of the

20 rotational shaft 4, and a helical clutch spring 7
(biasing member) dispoéed around the rotational shaft 4
between the winding drive gear 6 and the ribbon winding
top 5.

The ribbon winding top 5 is provided with a hollow

25 shank 5-1 fitted over the upper portion of the
rotational shaft 4, a plurality of reel engaging fins

(usually, 3-6 fins) provided at equal intervals around



FIG 7 is a side cross-sectional view of the tape wi ndi ng devi ce
as anot her nodification of the second 10 enbodi nent with a ribbon
cassette set on the w nding devi ce; FIG 8 is an

expl oded per W@W& view of a tape wi ndi ng devi ce a?(ég,,%,%;,g,
e pre

enbodi nent of sent I nvention; 15 F 'S a side
view of the tape w nding device of FIG 8 with a ribbon cassette
set on the w ndi ng devi ce; FIG 10 is a side view of the tape
wi'ndi ng devi ce of FIG 8 with another ribbon cassette set on the
wi ndi ng device; 20 FIG 11 is a side view of a tape w nding
device as a nodification of the t@ rd enbodi nent with a ribbon
cassette set on the w nding device; FIG 12 is a side view of

a tape winding deniC8u@r peripher@ndthehe MBilirki 621 Ofndfa thankli 503
enbodinent with a 25 - ribbon cassette set on the w nding device; and
FIG 13 is a sidénvegrebfwith apdowendend ait\thee shenk 5-1. Aarhdseder
nodi fication of the third enbodi nent of the - . WD 98/ 08764
PCT/ JP97/ 02939 boss (not shown) provided on the inner periphery of the
' hollow shank 5-1 is engaged slidably in an axial groove
5 provided on the outer surface of the rotational shaft 4.
Thus, the rotational shaft 4 allows the ribbon
winding top 5 to slide axially and to rotate along with
the ribbon winding top 5 (thrust-fit). In a free state
in which the rotational shaft 4 is not engaged with a
10 ribbon cassette), the rotational shaft 4 supports the
ribbon winding top 5 on the upper end portion of the
rotational shaft 4. A disk-like clutch plate 4-1 is
provided integral with the lower end of the rotatiocnal
shaft 4. A C-like washer 8 is engaged in a groove on
15 the top of~the support shaft 4 to preQent the rotational
shaft 3 from slipping off from the support shaft 3 so
that the rotational shaft 4 is supported rotatably by
the support shaft 3.
The clutch spring 7 has a pushing force which
20 pushes the ribbon winding top 5 upward while pushing the
_winding drive geariﬁ through a washer 9 downward. That
is, the clutch spring 7 biases the ribbon winding.top 5
and the winding drive gear 6 so that they are spaced
from each other. 1In the ribbon winding top 5, éhe upper
25 end of its shank 5-1 abuts on the C-~like washer 11
engaged with the upper end of the rotational shaft 4 to

prevent the ribbon winding top 5 from slipping off



preserit invention with a ribbon cassette set on the wi ndi ng devi ce.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON - Enbodi ments of the

tape w nding devices of the 5 present invention will be described as
i nk ribbon wi ndi ng devi ces and hence the | ong tape- :PF'JE rials
used in the“f%%%m ndi ng devices as an ink ribbon gﬁgnﬁ&%
present invention is not restricted to them 10 [F| rst
Enbodi nent | FIG 1 is a side cross-sectional view of a tape
wi ndi ng device as a first enbodi nrent of the present i nvention. As
shown in FIG 1, the tape w nding device 1is provided with a

support shaft 3 fixed to a chassis 15 2 of a body of an apparatus
such as a printer, a hollow rota]tlonal shaft 4 fitting over the

support shaft Fpwaird from théi AOEti¥dMl BHakRP4> AXQteHd WaHMy) fitting
over the upper portion of the rotational shaft 4, a w nding drive

gear 6 (relay neimddng ftopt 5 ngesdmsts a:tieomsheng Bbredcof 2&'he clutent at i onal
shaft 4, and a helical clutch spring (bi ast ng nenber) di sposed
around the rot &BYIRY 7shafhe pinding driEf@t d@ear 9@%&%.% Furshgear 6 and-

fgep; :)\?ngdwwn?é'ngq:ehol Ilo%hr%'g&q é f r%'k2 gi’fhf?tfoflg \r/l%?b’:b’tp%gvgngﬁéggpg?ltol (5)n
of the g td Uridl b‘i@@!l.n% hgdicd 09 el bk Qﬁri’.ﬁ‘&' 7 ENGA%ndgh! NS
(usually, 3-6 fins) provid at equal intervals around
not shown especially, the winding drive gear 6 meshes
with a drive gear {not shown) of the apparatus body to
. receive a rotational torque from the drive gear.
The heighf of the clutch spring 7.changes as the
10 height (a.lower end 6f the position) of the lower end of
the ribbon winding top 5 (flange 5-3) changes. As shown
in F1G. 1, when the ribbon winding top 5 is at the upper
end of the rotational shaff 4, a quantity of shrinkage
of the clutch spring 7 is minimum, and hence the force
15 of the winding drive.gear 6 to push the clutch plate 4-1
through the felt 12 is minimum. As the ribbon winding
top 5 lbwers, a quantity of shrinkage of the clutch
spring 7 and its repulsive or biasing force increase.
Thus, the force of the winding drive gear 6 to push the
20 clutch plate 4-1 through the felt 12 increases. Thus,
the frictional force of the felt 12 increases and hence
the winding torque applied to the rotational shaft 4
from the winding drive gear 6 via the felt 12 and the
clutch plate 4-1 increases.
25. : FIGS. 2 and 3 illustrate the operation of the tape
winding device 1. FIG. 2 shows the tape winding device

1l and a ribbon cassette 16 which winds therearound a
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9 - the outer periphery of the shank 5-1, and a flange 5-3
integral with a lower end of the shank 5-1. A raised boss (not

shown) provi dggefesréde i nner periphery of the hol | owpgipaBdendesd | S
engaged slidably in an axial groove 5 provi ded on the outer surface

of the rotational shaft 4. Thus, the rotational shaft 4

all ows the ribbon ‘winding top 5 to slide axially and to rotate
along with the ribbon winding top 5 (thrust-fit). In a free state
in.which the rotational shaft 4 is not engaged with a 10 ri bbon
cassette), the rotational shaft 4 supportsi;fhe ri bbon wi nding top
5 on the upper end portion of the rotational shaft 4. A disk-like
clutch plate 4-lnasrower ink rjbbendel fitesi asves thet bapé omixiaimyl of the
rot at ironal shaft '4. A Clike washer 8 is engaged in a groove on’

15 the top 8@Vi¢R LupdG ENOHRf LnAFIG. F.otbet hohdow oshank fxll of
shaft 3 from slippin ff fro t he,sup haft 3 s t the
rotational shaft |’gn%' &np(){:g? %?/}b e tape wg“‘ﬁfég W?‘%aft 3.

The clutch Sp“ “ﬂix?t&&‘sixﬂ:&léstﬁbﬂﬁeioﬁSfe"m%hre%Q 16-1 GFSHES ifkbohl PbON
winding top 5 upward whil e pushing t

5 cassette 16 and engaged at its engaging fins 5-2 with
corresponding engaging fins (not shown) provided on the
inner surface of the hollow reel 16-1.
When the ribbon cassette 16 is.set in the ribbon
winding device body 1, the ribbon cassette reel 16-1
10 abuts at its lower end on the flange 5-3 of the ribbon
ﬁinding top 5 so that the clutch spring 7 disposed
between the ribbon winding top 5 and the winding drive
gear 6 is compressed by the weight of the ribbon
cassette 16 to thereby lower the ribbon winding top 5
15 and hence produce a repulsive or biasing force of the
clutch spring 7. The biasing force of the clutch spring
7 is set at a force corresponding to the weight of the
"ribbon cassette 16. |
In the case of FIG. 2, the thickness of the ribbon
20 cassette 16, the width of the ink ribbon, and the weight
of the ribbon cassette 16 are small, so that the
lowering quantity of the ribbon winding top 5 is small.
Thus, the set biasing force of the clutch spring 7 is
small. Therefore, the force of the winding drive gear 6
25 to push the clutch plate 4-1 through the felt 12 is
small, the frictional fo:ce of the feit 12 is small, and

the drive torgue of the rotational shaft 4 is small.



wi nding drive gear 6 through a washer 9 downward. That
clutch spring 7 biases the ribbon winding top 5

I's, the
and the w nding

drive gear 6 so that they are spaced fromeach other. In the

ri bbon w ndj 5, the upper 25 end of its shank ﬁﬁﬁﬁ n the
C-|li ke washer %@ﬁﬂ“ engaged with the upper end of thg'r |oﬁgl
shaft 4 to prevent the ribbon winding top 5 fromslipping off

WD 98/ 08764 PCT/ JP97/ 02939

10 upward fromthe rotational shaft 4, and the ribbon

winding top 5 resists the pushing force of the clutch
w nding drive gear 6 pushes the clutch

spring 7. The

plate 4-1 through a felt 12

with a force corresponding 5 to the%ﬁewing force of the clutch spring
7. Athough rhe 1nKQpBBAMS CSRRG e dn! Jﬂﬁe%m dbKsngear 6 neshes

with a drive gear  (not shown) of the apparatus body t

receive a

rotational torpesdetta tlcidriow fyeatensile strength :Ihe:oheegbbn@énééle

clutch spring 7 changes as the 10 hei ght (a | ower end of the
position) of tkﬁ?l#ﬁﬁb@a€ﬁewowidth - and ﬁﬂﬂedriﬁﬁoﬁpﬂﬂqﬂjpﬁgtbﬁp 5 (flange
ZtS%hghﬁgggf t4¥ional shaft 4 se é% tke smgfl va ue Qbogu aging top 5 1s
5 for winding the ink ribbon having the small tensile
‘strength.

FIG. 3 illustrates a ribbon cassette 22 which

contains a wider ink ribbon 21 fitted over the tape

winding device 1. In this case, also in FIG. 3 as in

10 FIG. 2, the ribbon winding top shank 5-1 of the tape

winding device 1 is fitted and engaged in the center

hole in a reel 22-1 of the ribbon cassette 22. When the

ribbon cassette 22 is fitted over the winding device 1,

its reel 22-1 abuts at its lower end on the ribbon -

15 winding top flange 5-3, and the clutch spring 7 disposed

between the ribbon winding teop 5 and the winding drive

gear 6 is compressed by the weight of the ribbon

cassette 22. Thus, the ribbon winding top 5 lowers to

produce a repulsive or biasing force of the clutch

20 spring 7; That is, thé biasing force of the clutch

spring 7 is set at a force corresponding to the weight

of the ribbon cassette.

In FIG. 3, the width of the ink ribbon in the

ribbon cassette, thickness and weight of the ribbon

25 .cassette 22 are larger than those of the ribbon cassette

16 of FIG. 2. Thus, the lowering quantity of the ribbon

winding top 5 is larger. Thus, the biasing force of the



end of the rotational shaft 4, a quantity of shrinkage of the

clutch spring 7 is mninum and hence the force 15 of the w nding
drive gear 6 to push the clutch plate 4-1 through the felt 12 is
m ni mum As &fisogiighdaon W ndi ng top 5 |l owers, a quanpet/ypenbe3e
shrinkage of the clutch spring 7 and its repul sive or biasing
force increase. Thus, the force of the winding drive gear 6 to
push the 20 clutch plate 4-1 through the felt 12 increases. Thus,
the frictional force of the felt 12 increases and hence t he

wi nding torque applied to the rotational shaft 4 fromthe w nding
drive gear 6 via the felt:-12 and the 13 clutch plate 4-1 increases.
25 FIGS. 2 and 3 illustrate the operation of the tape

wi ndi ng devi ce lelwtchingg sppviangt feand pthe)drdiveg theguecof the 1 and a
ri bbon cassette 16 which w nds therearound a WD 98/ 08764

PCT/ JP97/ 02939 Trotational shafi,d. gge 1argen- phon 15 fitted over the tape

v i ng dovi of, 1yushs RROMINLR Sloe 2 eriBI0k! G GEYe o ©

the ribbon w nding top w ndi g devicCe TI's Itted into

a center hole i nté‘pée#inéeﬁtgl défvibgerééi’b&ihngrés depehdda§lése tile aﬂﬂgﬁlﬂgaQEd
at its engaging fins 5-2 wit

5 of the ribbon cassette 16 {(or 22). If the weight of the
ribbon cassette is smaller, the drive torque is smaller
whereas if the weight of the ribbkon casgette is larger,
the drive torgque is larger. Thus, the reel is driven at
all times at a drive torque appropriate for the tensile

10 string of the ink ribbon.

| Tﬁe weight of the ribbon cassette is not

necessarily proportional directly to the width of the
ink ribbon in the cassette or the fhickness of the
ribbon cassette. For example, if the thickness of the

15 baée film of the ink ribbon (not shown) is increased and

. an ink is coated on this base film even when the width

of the ink ribbon in the cassette and the thickness of
the ribbon cassette are decreased, the weight of the
ribbon cassette which contains the ink ribbon increases

.20 to thereby increase the drive torque and the tensile
strength. On the contrary, if the thickness of the base
film of the ink ribbon (not shown) is minimized
permissibly and the thickness of an ink coated on the
base film is minimized permissibly even when the width

25 of the ink ribbon in the cassette and the thickness of

the ribbon cassette are increased, the weight of the

ribbon cassette which contains the ink ribbon is



correspondi ng engagi ng fins (not shown) provided on the I nner
surface of the hollow reel 16-1. When the ribbon cassette
16 is set in the ribbon wi ndi ng device body 1, the ribbon cassette
reel 16-1 buts at its lower end on the flange 5-3 bbon
wi ndi ng top%gogngﬁgt the clutch spring 7 disposed ﬂﬂ} %

ri bbon winding top 5 and the wi nding drive gear 6 |s conpressed by
t he wei ght of the ribbon cassette 16 to thereby | ower the ribbon
winding top 5 15 and hence produce a repul sive or biasing force of

t he clutch spring 7. The biasing force of the clutch spring

7 is set at a force corresponding to the I ght of the ribbon
cassette 16. In the case of "FIG 2, the thickness of the
ribbon 20 aeB8PéRLeE €S, tﬁé&b}y éhereasé héhé r&&web%%uandn& heharei ght

of the ribbon cassette 16 are sma so that the | owering quantity
of the ribbon vmtadsngets)q:ré'ngm s:fralthe ink ribbonlhusn BbBaisebnpilmsi ng force
of the clutch spring i's snmal | ." Therefore, the force of the

wi ndi ng drive g§33“6t1§$ the 1%99t3U9ﬁ the E*QRQ&]ngﬁﬁénﬁﬂliPhF%%gh the felt

12 is h ct| t 12 snall and
the drive torqug u'"?h ééét? ona Hﬁgtgﬁélgﬁééﬁ%lq et £ VO
98/08764‘5 cassette, the magnitude of the drf%gnty%%aéoggggthe

tensile strength of the ink ribbon are adjusted. 1In

addition, for example, by changing the weight of a mass
provided in the ribbon cassette and hence the weight of
the ribbon cassette, the drive torque and the tensile

10 strength of the ink ribbon may be adjusted.

[Second Embodiment]
FIGS. 4 and 5 show a second embodiment of the tape
winding device according to the present invention. The
15 saﬁe reference numeral is used to identify like
components of the embodiments of FIGS. 4, 5 and FIGS. 1-
3 and further description thereof will be omitted.
While in the first embodiment the drive torgue of
the tape winding device reel is adjusted by the weight
20 of the ribbon cassette, as shown in FIGS. 2 and 3, the
present invention is not limited to this particular
case. For example, by pushing the ribbon cassette 16 or
22 downward with a cover 17 attached to the apparatus
device body, as shown in FIG. 4 or 5, without relying
25 | upon the weight of the ribbon cassette, a quantity of
| the ribbon winding top 5 lowered in fitting relationship

to the ribbon cassette reel is adjusted to thereby set a



12 The ink ribbon 15 contained in the thinner ribbon _
cassette 16 is lowin tensile strength in correspondence to its
narrow wi dth, and the drive torque of the rotational shaft 4 set at

the smal | val itable 5 for winding the ink ribb ' t he
smal | tensilgwaﬁﬁhﬁw st rengt h. ' FIG 3 illustrates a ribbon
cassette 22 which contains a wder ink ribbon 21 fitted over the

t ape winding device 1. In this case, alsoin FIG 3 as in 10

FIG 2, the ribbon wi nding top shank 5-1 of the tape wi ndi ng
-device 1 is fitted and engaged in the center hole in a reel 22-1
of the ribbon cassette 22. Wen the 15 libbon cassette 22 is fitted
over the w nding device 1, its reeF 22-1 abuts at its |ower end on

the.ribbon 15  quantptyngf icdmpiressgenSo8, tid GiitenC bpkehg SP'dfihokedi SPOSE
bet ween the ribbon winding top 5 and the wi nding drive gear 6 is

conpressed by thdekepgntths nibboni whpding top 5 agwk shet wif@inglMrdvel he
force of the ol uBBRE SoFS thedhy phenge L Diastng, Eoprashhgaiateh t he
g:‘ ut ﬁg ri bbon ca%?(%!ti?g. 7 43 iftasdl aawgﬁéfﬁc J’%?%Dﬁgg%ﬁgf%go‘glw: gEt
ri bbon inghe tensile stingthasgetha, 1hli LS and wei ght of the ribbon
25 cassette 22 are larger than those of the ribbon cassette
: FIGS. 4 and 5 illustrate the operation of the tape
winding dévice 1 of the second embodiment. FIG. 4 shows
a ribbon cassette 16, which winds a narrower ink ribbon
15, set on the tape winding device 1.’  As shown in FIG.
10 4, the shank 5-1 of the ribbon winding top 5 of the tape
winding device 1 is inserted in a center hole in the
ribbon cassette reel 16-1 and'engaged at the engaging
fins 5-2 with corresponding engaging fins (not shown)
provided on the inner surface of the hollow reel 16-1.
15 The vertical-direction position of the ribbon cassette
16 is fixed by a position restricting member 18 provided
integral with the back of the cover 17 for the apparatus
body closed afte? the ribbon cassette 16 is set. At
this time, the cover 17 is locked to the apparatus body
20 in a 6losed state by a lock member (not shown) of the
apparatus body. The ribbon cassette reel 16-1 abuts at
its lower end on the flange 5-3 of the ribbon winding
top 5 to restrict a rise of the ribbon winding top 5.
Thus, the length of the clutch.spring 7 dispose
25 between the ribbon winding top 5 and the winding drive
gear 6 is set at a length corresponding to the thickness

of the ribbon cassette 16. That is, _the biasing force



16 of FIG 2. Thus, the lowering quantity of the ribbon wi ndi ng

top 5 is larger. Thus, the biasing force of the WD 98/ 08764
PCT/ JP97/ 02939 13

cl ut chi ng s%&%;“and the drive torque of fhe r ot a{,{_@ﬂ%], ft 4
it

are | arger. As just described above, the drive t he
tape wi nding device reel changes depending on the weight 5 of the

ri bbon cassette 16 (or 22). |If the weight of the ' ri bbon cassette
is smaller, the drive torque is smaller whereas if the weight of
the ribbon cassette is |arger, the drive torque is larger. Thus,
the reel is driven at all tines g% a drive torque appropriate for
the tensile 10 string of the ink ri %on. - The wei ght of

the ribb t i | higgt!y t
€ ribbon cassgftfhd L1eh spri%%o'{] “.Fs?ﬁ%ﬁt@%‘t ¥ P&P@é’réd&&boﬂfﬂﬁ& y 1o

the width of the nk ri cassette or the thickhess of
t he I i b othe agticknessFof Eh@Nfilbbon tabBettdi nkness of the 15

base filmof the ink ribbon (not shown) is increased and an ink is
coated on this base In |theeFagewREnFiGe 4y dihe thickness %if tthe EFadRbenphon in
the cassette angagggéééﬂfg(qgsgmgiler in correspondence to the thinner
] width of the ink ribbon 15 to be wound, so that the
lowering quantity of the ribbon winding top 5 is smaller
and the set biasing force of the clutch spring 7 is
smaller. In this case, the force of the winding drive
gear 6 to push the clutch plate 4-1 via the felt 12 is
10 smaller, which reduces the frictional force of the felt
12 and hence the drive torque of the rotational shaft 4.
The ink ribbon 15 wound by the thinner caésette 16
is narrower, so that its tensile strength is smaller,
the drive'torque of the rotational shaft 4 set at the
15 smaller value is suitable for winding the ink ribbon
having the smallexr tensile strength.
FIG. 5 shows a ribbon cassette 22 which winds a
wider ink ribbon 21 being set on the tape winding device
l. Also in this_case, as shown in FIG. 5, the shank 5-1
20 of the ribbon winding top 5 is fitted in a center hole
in the ribbon cassette reel 22-1 and engaged with the
.reel 2-1. In this case, the reel 22-1 has a larger
length than the reel 16-1 of FIG. 4 because the reel
length changes depending on the width of a ink ribbon to
25 be sought. Also in FIG. 5, the ribbon cassette 22 is |

pushed downward by the position restricting member 18

provided on the back of the cover 17 for the apparatus



the ribbon cassette are decreased, the wei ght of the ri bbon

cassette which contains the ink ribbon increases 20 to thereby

i ncrease the drive torque and the tensile strength. On the
contrary, if Whgedidarékness of the base filmof the iy gho( NOL
shown) is mnimzed perm ssibly and the thickness of an 1 nk coated
on the base filmis mnimzed permssibly even when the width 25
of the ink ribbon in the cassette and the thickness of t he ribbon
cassette are increased, the weight of the ri bbon cassette which
contains the ink ribbon is WD 98/ 08764

PCT/ JP97/ 02939 14 .
decreased to thereby decrease the drive torque and the _ tensile
strength of the istk thsthahe veresdalidireddion positiéfjotind dibdohengt h of
t he ribbon contained in the ri bbon cassette and hence the weight of

the ribbon 5 cagsetde: 22 iaef#agﬁitgki;iﬂb tthetHei apparatyse badg.t he f

Lenel o oot e VIEpn Ak B0el % PUS! Sl 5 pcni e

casset e and, henie 1 aioiiobe e <okl AbHRY E83SEULI0ME ShoV°,
5 ribbon winding top 5 to fix thereby its position.

Thus, the length of the clutch spring 7 between the
ribbon winding top 5 and the winding drive gear 6 is
compressed in correspondence to the thicker ribbon
cassette 22 to be set at a corresponding length. In the

10 case of FIG. 5, since the thickness of the ribbon
cassette 22 is larger in correspondence to the larger
width of the ink ribbon 21 to be wound, the lowering
guantity of the ribbon winding top 5, hence the set
biasing force of the clutch spring 7 and the drive

15 torque of the rotational shaft 4 are larger.

As described above, the reel drive torque of the
tape winding device 1 changes depending on the width of
the ink ribbon to be wound. That is, if the width of
the ink ribbon is smaller, the drive torque is smaller.

20 On the contrary, if the width of the ink ribbon is
wider, the drive torque is larger. Thus, the reel is
always driven at a drive torque appropriate for the
tensile strength of the ink ribbon.

The tensile strength of the ink ribbon is not

25 necessarily proportional to its width. For example, if

| as many prints as possible are desired ﬁith a roll of

ink ribbon, tbe base film of the ink ribbon and a



[Secdnd Enbodi nment | FIGS. 4 and 5 show a second enbodi nent of

t he tape wi ndi ng device according to the present invention. The

15 sanme reference nuneral is used to identify |ike conmponent s
of the enbodj f FIGS. 4, 5 and FIGS. 1- 3 ang, Hf%%
descriptionqhﬁgggg?Pmﬁll be omtt ed. VWile in Fﬁ %h

enbodi nent the drive torque of the tape w ndi ng device reeI S

adj usted by the weight 20 of the ribbon cassette, as shown in FIGS. 2
and 3, the present invention is not limted to this particular
case. For exanple, by pushing the ribbon cassette 16 or 22
downward with a cover 17 attached to the ppparatus devi ce body, as
shown in FIG 4 or 5 wthout relying 25 upon the weight of the ribbon
cassette, a quaghahyi®f of ink to béccdatdiDonVithd BeskOopiiml&mered in
fitting relationship to the ribbon cassette reel is adjusted to

t hereby set a required to \n® sdndmyged. By doing so, the volume of
PCT/ JP97/ 02939

15
quantity of conPPBsiPHFHPAhdscraduedy, iTipss &W?Bo?eﬁibb°n cassafte cen
the ribbon w ndi,80:f QP et 26" Ealt! B8h M H"d Wonger ink ribbon. as

5 the ink ribbon becomes longer; a quantity of print
increases. However, a decrease in the thickness of the
ink ribbon reduces its tensile strength.

_FIG. 6 shows a modification of the second

embodiment which_includes a ribbon cassetfe having a

10 wider thinner ink ribbon having a sméller tensile
strength engaged on the tape winding device 1. The
ribbon cassette 25 of FIG. 6 is provided with a reel 25-
1 around which a widé; thinner ink ribbon 26 is wound.
The reel 25-1 has a hollow shank 25~2 around which the

15 ink ribbon 26 is wound. The hollow shank 25-2 is longer
in correspondence ﬁo the wider ink ribbon 26. The
hollow reel shank 25-2 hés an upper shorter engaging
hole portion which engages with the ribbon winding top 5
and a lower enlarged hole portion which communicates

20 with the upper engaging hole portion. Thus, the ribbon
winding top 5 is up on the rotational shaft 4 in
correspondence to the upper shorter engaging hole’
portioA to thereby reduce a gquantity of compression of
the clutch spring 7 correspondingly. Thus, the drive

25 torque of the rotational shaft 4 is reduced
correspondingly to be suitable for winding the ink

ribbon 26 having the larger width and lower tensile



gear 6 to thereby change the biasing force of the clutch spring 7
to obtain a wi nding torque depending on the 5 tensile strength of
the ink ribbon. FIGS. 4 and 5 illustrate the operation of the
t ape wolefieg7eg device 1 of the second enbodi nent. Fl gcT/deesbmms

a ribbon cassette 16, which winds a narrower ink ribbon 15, set on
the tape winding device 1. As shown in FIG 10 4, the shank 5-1 of
the ribbon winding top 5 of the tape wi nding device 1 is inserted
in a center hole in the ri bbon cassette reel 16-1 and engaged at

t he engagi ng fins 5-2 with correspondi ng engagi ng fins (not shown)
provided on the inner surface of the hollowwreel 16-1. 15 The
vertical -direction position of the ribbon cassette 16 is fixed by
a position restrBsFengthenber 18 provi ded : integral with the back

of the cover 17 for t &R rat us 0 closed after the ribbon
cassette 16 is set. o Yape FﬁF§eFF?m}sfﬁgy& 13PRAYS B 6 ¢ he

apparatus body £Qpe casé&&scm%aﬁgsrcﬂé Cgdbie 3nliBkK agsnpﬂeép@efusaow) of

t he apparatus body. The ribbon cassette reel 16-1 abuts at

its lower end onthéewid:ame:ﬁc&eoﬁnkhemwﬁmrcdmadnég in the tapkop 5 to
restrict a rise of the ribbon winding top 5. Thus, the length
of the cl &ch sppﬁﬁge?t‘eﬁ s%ﬁ?s@omESimes convendent: e handia. wmhngu@bp 5

and the w ndi ng dr s set., at _a lLength corres opding to
the thickness a' tape ?ﬁsﬁqﬁ§efggboﬁ°5a§§ Rie, ;80 afﬁg? P ®sing

force obtained in which the tape cassette is held in a
position restricting member provided on the back of an
open cover 17, and then the cover 17 is closed against

10 the apparatus body to thereby cause the tape cassette to
engage with the ribbon winding top 5 automatically.

FIG. 7 shows a modification of the second

embodiment which includes a tape winding device 1
engaged with a ribbon cassetté having a maximum

15 thickness and containing a narrower ink ribbon; The
ribbon cassette 27 of FIG. 7 has a maximum fixed
thickness irrespective of the width of the ink ribboni _
28. The reel 27-1 around which the ink ribbon 28 is
wound has an upper smaller engaging hole portion of

20 reduced axial length in corréspondencé to a narrower
width of the ink ribbon and a longer enlarged center
hole portion which communicates with the upper engaging
hole portion. Thus, the ribbon winding top 5 is
engaged in the center engaging hole portion in the reel

25 27-1 at an upper position within the cassette depending
on the width of the ink ribbon 28 contained in the

cassette irrespective of the largér thickness of the
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16 of the clutch spring 7 is-set at a force correspondi ng

to the thickness of the ribbon cassette 16. In the case of
FIG 4, the | ss of the ribbon cassette 16 is | N
correspondence to the thinner 5 wi dth of the ink ribb%%ﬂﬁéhﬁémte
wound, so that the | owering quantity of the ribbon wnding top 5
is smaller and the set biasing force of the clutch spring 7 is
smaller. In this case, the force of the winding drive gear 6 to
push the clutch plate 4-1 via the felt 12 is 10 smal | er, which
reduces the frictional force of the felt g 12 and hence the drive
torque of the rotational shaft 4. The ink ribbon 15 wound by
t he thinner casikbbba déssette 27. | 3 gaantiey,of @dnpaiesisiont eAsthe strength
s small er, the drive torque of the rotational shaft 4 set at the
15 smal | eclugrhespring, % dif e‘eg@Fem £0 eRFreRpangiencepfena '

having the small er nsiLe strength. FI G .5.sho a Jibbon
Cassert o 22 whaERNGEFRoot usidsd Bobemant of the iihros: wiBOTHS oERS dir « ho
tape w ndi ng dewi,ee 0 qleN [ é?%¥a S I heFI.G 5, the
shank 5-1 20 q%hg'th?h%rjf‘febg)t(?rﬁvt\}%ng:fnaﬁgo%o I'S rﬁqt ts?a‘ Qﬁ‘iaﬂ%ent er hole
in the rg bbon emastere seetha?-1it ded stigaged féi fwild@ng the inkreel 2-1. In

this case, the reel 22-1 has a |arger
ribbon 28 having the narrower width or the reduced
tensile strength contained in the tape cassette 27
having the larger thickness.
While in the embodiments of FIGS. 4-7 the winding
10 top is illustrated as moving vertically depending on the
width of the ribbon (or the thickness of the ribbon
cassette), ‘an arrangement may be such that the vertical-
direction position of the winding top is fixed and an
appropriate plate is disposed movably between the
15 wiﬁding top and the helical spring in a manner in which
a lower surface of the ribbon cassette abuts on the
plate.
While in the second embodiment the vertical-
direction position of the ribbon cassette 16 or 22 is
20 fixed by the position restricting member 18 integral
with the back of the cover 17 of the apparatus body
after the ribbon cassette 16 or 22 is set in the
apparatus body, the present invention is not limited to
this particular case. For example, the position
25 restricting member 18 may be attached to the back of the

cover 17. Alternatively, the cover 17 may restrict the

position of the ribbon cassette 16 without providing thé



length than the reel 16-1 of FIG 4 because the reel | engt h
changes depending on the width of a ink ribbon to 25 be sought. Al so
in FIG 5, the ribbon cassette 22 is pushed downward by the
position restgLhohd menber 18 provi ded on the back TS fnzeRVer
17 for the aﬁ%gra ug4 WO 98/ 08764 ﬂﬂh #8

PCT/ JP97/ 02939 17 o)
that the vertical-direction position of the ribbon cassette 22 is
fixed relative to the apparatus body. The ri bbon cassette ree

22-1 abuts at its |ower end on the flange 5-3 of the ribbon
winding top 5 to | ower the 5 ri bbomi nding top 5 to fix thereby its
posi tion. Thus, the length of the clutch spring 7 between the
ri bbon wi ndi ng tppsftimnd reserictitho gethbere 1§cespécislly. conpressed in
correspondence to the thicker ribbon cassette 22 to be set at a
correspondi ng | ehkfernativepy. tpe P°Siﬁi£@er@ﬁtF#G$iBQ @#Whﬁ?tﬂﬁemﬁﬁlbﬁness
of the ribbon assg te 22 1s | ar

th
| ar ger ' REAHPS P n???’b%%?? vti ebggaﬁ ‘fcheq‘]ce\ﬁ&'ﬁ nge
quantity of the gihlon QQ'Gﬂaéofhéipégiﬂﬁ%ntQ@s%@icting membe? 38 Ng force

of the clutch spring 7 and the drive torque of the rotational
shaft 4 ase | ar gbdwers the ribbon cassette 16 set in the apparatus body
and fixes the vertical-direction position of the
cassette 16.
While in the first and second embodiments the
winding drive gear 6 is illustrated as being fitted over
10 the rotational shaft 4, the present invention is not
limited to this partiéular case. For example, the
winding drive gear & may be rotatably attached within
the apparatus body excluding on the rotational shaft 4
so that a drive torque from a drive system (not shown)
15 of the apparatus body may be transmitted to the winding
drive gear 6. While the clutch plate 4-1 is illustrated
as taking the form of a disk integral with the support

of the rotational shaft 4, it may take another shape.

20 - [Third Embodiment]

FIG. 8 is an exposed perspective wview of a tape
winding device as a third embodiment of the present
invention. FIGS. 9 and 10 each illustrate the operation
of the assembled tape winding device set on the

25 apparatus body where a cassette which contain a ink
ribbon is set. The same reference numeral is used to

denote similar components of the tape winding devices of



As described above, the reel drive torque of the t ape wi ndi ng

devi ce 1 changes depending on the w dth of the ink ribbon to be
wound. That is, if the width of the ink ribbon is sgaLleg, Lhe_ ’
drive torque | er 20 On the contrary, if the width of the in
ri bbon |sq WIQﬁ"ﬁw}%ﬂnder the drive torque is larger. Thus, PCREPYEER; s

al ways driven at a drive torque appropriate for the tensile
strength of the ink ribbon. The tensile strength of the ink
ri bbon is not 25 necessarily proportional to its width. For exanple,
| f as many prints as possible are desired with a roll of _

I nk ribbon, the base filmof the ink ribb%E and a WO 98/08764
PCT/ JP97/ 02939 quantity

of [ink to be coate.08 bhE §ska ‘182487 and tadiSl gﬂe%o be minim zed.
By doing so, the volunme of “the ink T bon I's reduced. Thus, even a

ri bbon cassettedescriptioh wim mmjtz:edcan contain a longer ink ribbon.
As 5 the ink ribbon becones |onger, a quantity of print
i ncreases. However, énd§b¢eE§%S¢¢Fﬁﬂ@xﬂhmekhegsmoﬁamhecassette isk ribbon
reduces its te”“?é eeigkgigt a ribbon cassette 32 which contains the ink
5 ribbon 31 and a winding reel 32-1: a first rotational
body is, for example, a longer winding top 30; a first
support is, for example, an upper end portion 14-2 of
the longer rotational shaft 14, a first abutting member
is, for example, a driven wheel 14-1; a first rotaticnal
10 shaft is, for example, the longer rotational shaft 14; a
second rotational body is, for example, a shorter
winding top 34; a second support is, for example, an
upper end portion 20-2 of a shorter rotational shaft 20:
a second abutting member is, for example, a driveh wheei
15 20-1; a second rotational shaft is, for example, the
shorter hollow rotational shaft 20; a first frictional
member is, for example, a larger ring-like felt 29: a
second frictional member is, for example, a smaller
ring-like felt 19; a relay member is, for e#ample, a
20 winding drive gear 39; and a biasing member is, for
example, a helical spring 23.
First, the sffucture of the tape winding device of
the third embodiment will be described. As shown in
FIGS. 8 and 9, the tape winding device 10 is provided
25 with a support shaft 3 fixed to a chassis 2 of the

apparatus (for example, printer) body, the long

rotational shaft 14 fitted rotation: vy over the support



FIG 6 shows a nodification of the second enbodi ment whi ch incl udes
a ribbon cassette having a 10 wi der thinner ink ribbon having a
smal ler tensile strength engaged on the tape w nding device 1. The

ri bbon casset&ﬁﬁgﬁsggj FIG 6 is provided with a reel 25- 5%,1, sgund

whi ch a w de i nk ribbon 26 is wound. The ree as a
hol | ow shank 25-2 around which the 15 I nk ribbon 26 is wound. The
hol | ow shank 25-2 is | onger in correspondence to the w der ink

ri bbon 26. The hol | ow reel shank 25-2 has an upper shorter

- engagi ng ' hol e portion which engages wth the ribbon winding top 5
and a |l ower enlarged hole portion which co nicates 20 with the
upper engagi ng hole portion. Thus, the ribbon winding top 5is up
on the rotationalstpdfaf 83 dn@nhaving the dotegsadndeiven twheele14ppedt short er
engagi ng hol e portion to thereby reduce a quantity of conpression
of the claweshengr thereotn rhw(;hmingmg r 30 Higted Qeer Xhe
torque of the rotational shaft 4 is_reduce correspondingly to be

suitabl e for wi ndRR§T: FBY; RRTtion of the Eﬁﬁﬁtéﬁ“%\ﬁwq 1} 5*¥er width and
| ower tensile shoxrter romgﬁgf?&%ft 20 fitted over t]t_xg longer

PCT/ JP97/ 02939

5 rotational shaft 14 and having a through hole 20-3 and
the integral driven wheel 20-1 smaller than the driven
wheel 14-1, the shorter winding top 34 fitted over the
top of the shofter rotational shaft 20, a winding drive
gear 39 fitted over the shorter rotational shaft 20 and

10 pressed against the driven wheel 14-~1 through the larger
ring-like felt 29 and pressed against the driven wheel
20~-1 through the émaller ring-like felt 19, and the’
helical spring 23.fitted over the shorter rotational
shaft 20 and pressed at a lower end thereof against the

15 winding drive gear 39 through a'slip washer 45 to reduce
friction and pressed at its upper end against the lower
end of the shorter winding top 34.

Grease (not shown) as a lubricant is provided

betweén the lohger and smaller winding tops 30 and 34 to

20 reduce possible friction produced between those winding
tops.

The support shaft 3 has a groove.3—1 provided along

the periphery of the upper end portion thereof. The
support ghaft-3 prevents the longer rotational shaft 14

25 from slipping off from the support shaft 3 by a C-like
washer 24 fitted in the groove 3-1 to thereby support

the rotational shaft 14 rotatably.



strength. When a tape cassette is set in the apparatus body,
t dpe cassettes having the sane thickness irrespective of t he

wi dths of the ink ribbons contained in the tape 5 cassettes are
sonetines ¢ t to handle. Wth such a tape for
exanpl e, qﬁ¥§§h§ ment may be obt ai ned i n which tﬁg%ﬁg%éﬁ%éssette
Is held |n a position restricting nenber provided on the back of
an open cover 17, and then the cover 17 is closed against 10

t he apparatus body to thereby cause the tape cassette to engage
with the ribbon winding top 5 automatically. FIG 7 shows a
modi fi cati on of the second enbodj yrent whi ch includes a tape

wi ndi ng device 1 engaged with a Tibbon cassette having a maxi num
15 thi ckness amfieC28hgeli FEtHtIGHAI0\WNasitNK4 h8808n uphd end 14-

ri bbon cassette 27 of FIG 7 has a maxinmum fi xed t hi ckness

i rrespecti ve of2 tdfe angnkhcbfcuhar i cross tswtion. It effendsicchresigh?7- 1
around which the ink ribbon 28 is und has an upper snaller

engagi ng hol e pé& 1GRISE wipding t‘?%oaﬁ)ecf-ié:ﬁl &F LE8grpPeR Q!!S’rtaé@-ﬁéﬁblence to
a narrower dth LNk ri d.a_lon enl arged center
hol e portion vWﬁ%ﬁ?ﬁég#nﬁﬁlg%t%%5§ﬁﬁ?9tqéyiﬁgbgﬁ'énﬁﬁﬁYﬂged on an-uppgfe
portion.sThus, dfie o l%hanwmaﬂwgcé&ra& (It?must £it), CANRGES Adtatapieent er

engagi ng hole portion in the reel 7-1 at an upper position wthin
the cassette degiemgy mjth the 1ong=rtwtndmny:hopf30he Ang-rikemsh@drcont ai ned
in the cassette irrespective of the Iarger t hi ckness of the

. 37 is fitted in a groove 14-3 provided on the side of

the upper shaft end 14-2 to prevent the longer winding
top 30 from slipping off from the longer rotational

10 shaft 14. A plurality of vertical engaging fins 30-2
provided on the outer surface of the shank of the longer
winding top 30 engage with corresponding engaging fins
32-1a provided on the inner surface of the center holé
in the ribbon cassette reel 32-1.

15 The upper end portion 20-2 of the shorter
rotational shaft 20 has a non-circular cross-section,
fits axially slidably into a hollow 34-1 provided in a
lower end of the shorter winding top 34 (thrust-fit),
and is rotatable.along with the shorter winding top:34.

20 The shorter winding top 34 has a plurality of vertical
_engaging fins 34-2 eqﬁally spaced around the outer
periphery thereof which are engaged with a corresponding
plurality of engaging fins (not shown) provided on inner
surface of the hollow reel of the ribbon cassette.

25 Since the longer winding top 30 is prevented from
slipping upwards from the longer shaft 14 by the C-like

washer 37, the shorter rotational shaft 20, the shorter
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20 ri bbon cassette 27. A quantity of conpression of the

clutch spring 7 is reduced in correspondence to a _ quantity of
upward novenent of the ribbon winding top 5. Thus, the drive torque
of the rotat "W %aft 4 is 5 smal ler, so that it is MRS or

wi ndi ng the ink ri bbon 28 having the narrower width or the reduced
tensile strength contained in the tape cassette 27 havi ng t he

| ar ger thickness. While in the enbodi nents of FIGS. 4-7 the
wi nding 10 top is illustrated as noving vertically depending on the
wi dth of the ribbon (or the thickness of 5ge ri bbon cassette), an

arrangement nmay be such that the vertical - direction position of

the winding top di%d&h?g‘éoﬁnﬁh dhich £ite ofBAIGH i %.tpgﬁt eehe HliaRASed

novably between the ng top and hel'ic spring In a manner
in which sprdngoR26r asd I fise avizidinge dri ¥b Qearn 39chire pbtdtaly t he
pl at e. While in the second enbodi nent the vertical -

direction positireSisiopRe beBiRAn (desdower 1endof2thes lopger winginged by the
?_gsl); ! ?Eer :;L;:, g:tpiggggg%gge{:heﬂgléwnetre%rn%l of the lcn'xgvc\.all,rt QOEQ%&?H scgaftthe cover
5 14.
Since the helical spring 23 is provided in a
compressed state between the shorter winding top 34 and
the winding drive gear 39, the helical spring 23 has a
biasing forée by which the winding drive gear 39 presses
10 the driven wheels 14-1 and_zo-i through the larger and
smaller ring-like felt§ 29 and 19 to thereby transmit
the rotational drive from a drive system (not shown) of
the apparatus body to the driven wheels 14-1 and 20-1.
FIG. 9 shows a thicker ribbon cassette 32 which
15 winds a wider ink ribbon 31 gset in a cassette receiving
section 33 of the apparatus body and then set in the
tape winding device 10,
In FIG. 9, Since thg reel 32-1 has a larger length
corresponding to the wider width of an ink ribbon 31 to
20 be wound, both the longer and smaller winding tops 30
and 34 of the tape winding device 10 £it into the center
hole in the ribbon cassette reel 32-1 and their axial
engaging fins 30-2 and 34-2 both engage with the
corresponding engaging fins 32-1a provided on the inner
25 surface of the hollow reel 32-1.
Thus, the ribbon cassette reel 32-1 receives a

larger drive torgue which is the sum of the drive



after the ribbon cassette 16 or 22 is set in the appar at us body,
the present invention is not limted to this particular case. For
exanpl e, the position 25 restricting nmenber 18 nay be attached to the

back of the cover 17. Alternatively, the cover 17 o5t .ct the
no WO 98/087, : A 'Bor
position of tﬁé r?g%on cassette 16 wi thout providing the h Ei\MD
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21 position restricting nmenber 18 especially.

Alternatively, the position restricting nenber 18 nay be provi ded
on the apparatus device body and not on the cover 17, so that the
position restricting nenber 18 5 | oygrs the ribbon cassette 16 set in
t he apparat us body and fixes the vertical-direction position of the

cassette 16. torques from/bolth ithet bénger HndthoFeed Ndisaislit8yy Jot he

wi nding drive gear 6 is illustrated as being fitted over 10 t he :
rotational shaf@nd 34nhe Thecdakt rihbent 3brwoundhdly the thickes nidthdsdnt o t hi s
particul ar case,_ For, exanpl drirve gear 6 may be

th i ndi na-
rotatably attacHR¥H i Eles?'leha?h% %ﬁﬁﬁ%%gﬁéggéﬂysEﬁﬁﬁﬁﬂ}ng on the
rotational shaftofresponding 8 lglggt 18-85 wﬁé@{.qug.hgrgg}:gt&;&a\ie'ﬂ%teem (not

shown) S due to the larger drive torque is exactly suitable for
winding the ink ribbon 31 having the larger tensile
strength.. |
FI1G. 10 shows a thinner ribﬁon cassette 36 which
winds a narrower ink fibbon 35 positioned on the

10 cassette setting section 33, which is then set on the
tape winding device 10. In this case, since the length
of the ribbon cassette reel 36-1 is smaller in
correspondence to the thinner width of the ink ribbon 35
to be wound, the engaging fins 30-2 of the longer

15 winding top 30 positioned at a higher portion in the
tape winding device 10 appear above the reel 36-1 and
only tﬁe engaging fins 34-2 of'the shoftef winding top
34 engage with the corresponding engaging fins provided
on the inner surface of the hollow reel 36-1.

20 ) Thus, the reel 36-1 receives a drive forque from
only the shorter winding top 34. The drive torque is |
therefore lower. The ink ribbon 35 wound by the thinner
ribbon cassette reel 36-1 has the narrower width, so
that it has a corresponding smaller tensile strength.

25 The rotational drive due to the lower drive torgue is
just suitable for winding the narrower ink ribbon 35

having the smaller tensile strength.



15  of the apparatus body may be transmtted to the w nding
drive gear 6. Wile the clutch plate 4-1 is illustrated as taking
the formof a disk integral with the support of the rotationa

shaft 4, it myoésaiggssanot her shape. 20 [ Third Enbodi npgtiper/02939
FIG 8 is an exposed perspective view of a tape wi ndi ng device as

a third enbodi nent of the present i nvention. FIGS. 9 and 10 each
illustrate the operation of the assenbl ed tape w nding device set
on the 25 apparatus body where a cassette which contain a ink

ri bbon is set. The sane reference nuneral is used to denot e
simlar conponents of the tape w nding deviges of WO 98/ 08764
PCT/ JP97/ 02939 _ _ 22 FIGS. 8
and 9 and FIGS. 1-7, o=l dewexibédrébave, the drivdesorgpéiof thd Irded of

om tted. In the present enbodinent, the tqfe cassette is,
for exanple, a ri¥EpRrtaRs sdpdingodepiced 1 ahanges: depepding mn the (j hhon 31

N B gt NI NG, i e ol 18k £2BBSh Wbe wouna.  RE%Mnd Suudd Spaml e
the ink ribbon is_narrower, the drive torque is lower
5 whereas as the width‘of the ink ribbon is ﬁider, the
drive torque is higher. Thus, the reel is always driven
by a driGe torgque appropriate for the tensile strength
of the ink ribbon.
The tensile strength of the long ink ribbon is not
10 always proportional to its width. For example, if as
many prints as possibie are desired, using a ;oll of ink
ribbon, the thickness cof the base film of the ink ribbon
is permissibly minimized.and a layer of an ink coated on
the base film is also minimized permissibly. By doing
15 so, the tape volume decreases. Thus, even the same
ribbon cassetté-can contain a longer ink ribbon. As the
ink ribbon is longer, a quantity of print increases.
However, if the ink ribbon is thinner, its tensile
strength is lower. '
20 FIG. 11 shows a modification of the third
| embodiment and more particularly a tape winding device
'10 and a ribbon cassette which contains a wider thinner
ink ribbon (that is, a wider ribbon having a smaller
tensiie strength) engaged on the tape winding device 10.
25 The ribbon cassette 38 of FIG. 11 is provided with a

reel 38-1 around which a wider thicker ink ribbon is

wound. In the reel 38-1, a shank arcund which the ink



suppdri I's, for exanple, an upper end portion 14-2 of t he | onger
rotational shaft 14, a first abutting nenber Is, for exanple, a
driven wheel 14-1; a first rotational 10 shaft is, for exanple, the

| onger rotatjonal shaft 14; a second rotational bo | F%
exanple, a sHO P64 wi nding top 34; a second suppor?&iﬁkv gk
exanpl e, an upper end portion 20-2 of a shorter rotational shaft
20; . a second abutting nmenber is, for exanple, a driven wheel 15
20-1; a second rotational shaft is, for exanple, the shorter

hol | ow rotational shaft 20; a first frictional menber is, for
exanple, a larger ring-like felt 29; a 8 second frictional nenber
is, for exanple, a snaller ring-Flke felt 19; .a relay nenber is,

for exanple, -a rdfbon isohddginongesedh SSkrdiipbnachtastdotherAder s, for
‘exanple, a helical spring 23. First, the structure of the
t ape w ndi ng dednkertbbon, and thehaegili hds carblimvere engagihg bfirde 38=1bed. As

shown in FIGS. 8 and 9, the tape winding device 10 is provided 25
with a support hifh gngagewith fhehge¥respordingengaging fi'aﬁ)é;ﬁ' us (for

S ool B e b 2a. e onal shaft e fitec

PCT/JP97/§2939 Thus, the length of the reel 38-1 is larger in
correspondence to a wider ink ribbon. Even when the
longer and shorter winding tops 30 and 34 of the tape
winding device 10 are both fitted into the reel 38-1,
the engaging fins 30-1 of the longer winding top 30 do

10 not engage with the reel'32-1, and only the engaging

fins 34-2 of the shorter winding top 34 engage with the

corresponding engaging fins 38-1b on the inner surface

of the hollow reel 32-1. |
Thus, also, in this case, the ribbon cassette reel

15 38-1 receives a dfive torﬁue from only the shorter

| winding top 34. The drive torque is correspondingly
smaller and just suitable for winding the wider ink
ribbon having a'smaller tensile strehgth.

FIG. 12 shows a modification of the third

20 embodiment in which the ribbon cassette reel 41-1 is
engaged with the longer winding top 30 alone. With a
wider thinner ink ribbon havihg an intermediate tensile

_ strength) like the ribbon 40 of FIG. 12, when the ribbon -

cassette reel 41-1 of FIG. 12 around which such ink

25 ribbon is wound engages with both the engaging fins 30-2
and 34-2 of the longer and shorter winding tops 30 and

34, as shown in FIG. 9, the reel 41-1 would receive



23 shaft 3 and having the integral driven wheel 14-1 at a

| ower end thereof,a lower wnding top 30 fitted over the upper end
portion of the rotational shaft 14, the shorter rotational shaft
20.fitted ove nger 5 rotational shaft 14 and hawy ugh
hol e 20-3 aner(m’(?‘m]’a the integral driven wheel 20-1 snall erh?ﬂ'gﬁ’ %90
driven wheel 14-1, the shorter winding top 34 fitted over the

top of the shorter rotational shaft 20, a wi nding drive gear 39
fitted over the-shorter rotational shaft 20 and 10 pressed agai nst
“the.driven wheel 14-1 through the |arger ring-like felt 29 and _
pressed agai nst the driven wheel ' 3@-1 through the smaller
ring-like felt 19, and the helical spring 23 fitted over the
shorter rotationarive torgueshfdm Dotandher espe BGtang Bawer TRE dedrk &y 0f
agai nst the 15 -wWi nding drive gear 39 through a slip washer 45 to
reduce oty the dntve rtarauesadsi teo pkranarkd ayaidnthe tink | ower
end -of the shorter, 'ndhag top 34. o ‘Grease (not shown) as a
lubricant is prodigRgn 40+ bet ween the | onger and snaller w nding tops

30 and 34 to 20 ' i ewhbhCh b
an O 20| s OnCEHE CHRNY, CuhbhTohEy BiQUINRAORLERRE] 1ARY

wi ndi ng e support sh as a groove 3-1
provided asong 41-1 of Fbe. pr2 igiyagwsoivithethy RaigaRyithgdeihs o iheyeof . The
support shaft 3 prevents the 1onger rotational shaft 14 25 from
slipping off frormhenehorpporvindiaia tepbP4a &= |shawn in FIG. Wasihehe 24 fitted
Ir(r;t ;P :blg;f)ove 3- ]i:ete(l Eggieggcesﬂpéjsorat drive torqtgeh efgo(gt} E%:‘xleog Lrgeh:g f _t 14

winding top 34. However, the drive torque is too small
to pull such ink rihbon.

10 In order to cope with such problem, according to
the arrangément of this hodification, only the shorter
winding top 30 which provides a higher torque than the
shorter winding top 34 is engaged with the reel 41-1 to

'transmit the torque from only the longer winding top 30

15 to the reel to thereby pull the ink ribbon 40 of the
ribbon cassette 41.

More specifically, FIG. 12 sﬁows the ribbon
cassette 41 which contains a wider thinner ink ribbon 40
and the tape winding device 10 engaged with the ribbon

20 cassette 41. The ribbon cassette reel 41-1 of FIG. 12
is for windiné 8 wider thinner ink ribbon 40. The reel
shank 41-2 around which the wider ink ribbon 40 is wound
is longer in correspondence to the wider ink ribbon 40
and has upper engaging fins 41-4 provided on the upper

25 inner surface of the hollow éhank 41-2 and engaged with
the corresponding engaging fins of the longer winding

top 30.
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24 The | onger rotational shaft 14 has an upper end 14-
2 of a non-circular cross section. It extends through t he | onger

wi ndi ng top i at its upper end axially sl i dabpyy,

engagi ng holﬁ’%v?j??%ﬁ provi ded on an upper 5 end of the w n#)ngﬁ%%p 30
(thrust-fit), and is rotatable along with the I onger winding top
30. A Clike washer 37 is fitted in a groove 14-3 provided on the
si de of t he upper shaft end 14-2 to prevent the | onger w nding

top 30 fromslipping off fromthe | onger rotational 10 shaft 14. A
plurality of vertical engaging fins 30-2 3p provi ded on the outer
surface of the shank of the |onger wi nding top 30 engage with
correspondi ng engagi Pbus. reven when tB8- kibhom\cab=btre dheisnset iwrface of
t he cent'er hole in the ribbon cassette reel 32-1. 15 The
upper end porti &he2tepe grindiags devi SP 10 and t%tlmg@aaanéhawrw has a

oo T RERAER A a0 ana, 24’ B B BIALER i T
(thrust-fit), fitted B ithd Heahakhe1al ohg &S&ébitdae SR hﬁiz%f‘dﬂﬁg top
34. 20 The shorter winding top 34 has a plurality of vertical
5 - shorter winding top.34 do not engage with the
corresponding engaging fins 6 on the inner surface of
the hollow reel 41-1, but only the engaging fins 30-2 of
the longer winding top'30 engage with thé engaging fins
41-4 of the reel 41-1. Thus, the ribbon cassette reel
i0 41-1 receives a drive torgue from only the longer
winding top 30. '

Accordingly, with a wider thinner ink ribbon, that
is, when the reel requires a drive torque £rom only the
longer winding top 30, application of an insufficient or

15 excessive torgue to the torque is avoided, and
stabilized ribbon winding is achieved.

As described above, with a thickér ribbon cassetté,
or a wider ink ribbon, three kinds of torques are
realized by the corresponding arrangements of the reels

20 32-1, 38-1 of FIGS. 9, 11 and a reel engaged wifh a
longer winding top 15 only.

While in the modification of the third embodiment
of FIG. 12 the ribbon cassette which contains a wider
thinner ink ribbon is taken as an example of the

25 | cassette ribbon cassette 41 which engages with the
longer winding top 30 alone, the present invention is

not limited to the particular case. The present



engagfng fins 34-2 equally spaced around the outer peri phery

t hereof which are engaged with a correspondi ng plurality of
engagi ng fins (not shown) provided on inner surface of the holl ow
reel of the nyBbggegssette. 25 Since the | onger wpatimemes 30
I's prevented from slipping upwards fromthe |onger shaft 14 by the
Clike washer 37, the shorter rotational shaft 20, the shorter

WD 98/ 08764 : PCT/ JP97/ 02939

25 wi nding top 34 which fits over the shaft 20, the helical

spring 23 and the winding drive gear 39 are rotatably - ~ positioned
bet ween the | ower end of the | onger w ndi ngt : top 30 and the | ower
end of the longer rotational shaft 5 14. Si nce the

hel ical spring 28nvenipkayiigc@pphigable to ribhempcasseites shdidket ween t he
shorter-winding to

34 d : th i_ndi drive 39 hel i cal
spring 23 has a reguire aanlﬂ?&§Pn§°F8‘r‘%e§%\;%¥nﬂ1:12’g’gﬁ%;¥' gﬂ%]g’:?ﬁ i:{#;%ﬁé:rl CC%S
presses 10 ' 4. al d

b7 oo W8 9hBor ‘odediite? k4] hiERUGEntnd Y DOT 21

smal I er ring-like transmt t
rotational . drivephffrer GHHivResY $hRNT{BEdn s4mwn) of t he apparat us
body to the driven wheels 14-1 and 20-1.

5 In the arrangement of the third embodiment, the

torque from the drive system (not shown) of the
apparatus body is transmitted from the winding drive
gear 39 through the larger and smaller ring-like felts
29 and 19 to the driven wheels 14-1 and 20-1, and hence

10 to the longer and smaller winding tops 30 and 34. 1In
this case, the smaller ring-like felt 19_gives.a smaller
frictional transmission force than the larger ring-like
felt 29. At this time, for example, when a long
narrower ink ribbon ﬁaving a smaller tensile strength qf

15 a ribbon cassette is wound, the cassette reel is engaged
with -the shorter winding top 34 which receives a drive
torque via the smaller ring-like felt 19: It is to be
noted that the present invention is not limited to this
particular case. For example, even with a ribbon

20 cassette for a wider ink ribbon having a larger tensile
strength, such ink risbon cassette can be wound around
its ribbon cassette by replacing fhe smaller ring-iike
felt 19 with a ink ribbon having a larger frictional
transmission force and by éngaging'the cassette reel

25 with the shprter winding top. On the contrary, for
example, eveﬁ with a ribbon cassette for a smaller ink

ribbon having a smaller tensile strength, such ink



FIG 9 shows a thicker ribbon cassette 32 which 15 wi nds a wi der ink

ribbon 31 set in a cassette receiving section 33 of the apparatus
body and then set in the tape w ndi ng devi ce 10. In
FIG 9, Sin el 32-1 has a larger |length co ' to
t he wi der mﬁﬁ?%ggyagn i nk ribbon 31 to 20 ’ be wound, bg?ﬁﬁﬁﬁ@ﬂ?g%ger
and smal |l er wi nding tops 30 ' and 34-of the tape w nding device 10
fit into the center hole in the ribbon cassette reel 32-1 and
their axi al engagi ng. fins 30-2 and 34-2 both engage with the
correspondi ng engaging fins 32-1a provided on the inner 25 surface of
the holl ow reel 32-1. Thus, o4 he ri bbon cassette reel 32-1
receives a _ | arger drive torque which is the sumof the drive
. WD 98/ 08764 ribbon can be wound around its ribbonR€d#sEi:d 89939
26 torques fromboth the | onger and shorter w nding tops 30

and 34. The i nkreplasing3 theoliadgey rirg-tlikekdelti BHowith a ink rihbemtte

reel 32-1 has a larger tensile strength . corresponding to its
larger width. ghelngiaEmadderqfrietionpl tra“&ﬂ‘ésﬁﬁmﬁh@’?‘@r@é‘% B¥i ve torque

Is exactly S“‘t2€$§blég the cassette reel with the 1onge£ winding top
5 30.
while in the third embodiment the slip washer 4S5 is
. disposed between the drive'gear 39 and the helical
spring 23 to reduce friction which will be produced
between the drive gear 39 and the helical spring 23,

10 anything may be used instead of the slip washer 45 as
long as it reduces fhe.friction. For example, grease
may be coated on the respective contacting surfaces of
the drive gear 39 and the helical spring 23.

While in the third embodiment grease is coated on '

15 . the respective contacting surfaces of the longer and
shorter winding tops 30 and 34 as a lubricant fo reduce
friction which will be producéd between the longer and
shorter winding tops 30 and 34, anything may be used
instead of the grease so long as it reduces the

20 friction. For example, a slip washer may be used.

While in the third embodiment the compressed
helical spring 23.is disposed between the shorter
winding top 34 and the winding drive gear 39 so that the
biasing force of the helical spring presses the winding

25 drive gear 39 against the driven wheels 14-1 and 20-1
through the larger and smaller ring-like felts 29 and

19, the present nvention is not limited to this



mjndfnb the ink ribbon 31 having the larger tensile strengt h.

FI'G 10 shows a thinner ribbon cassette 36 which W nds a narrower

i nk ribbon 35 positioned on the 10 cassette setting section 33, which
is then set oRolebos764 tape winding device 10. In this ceygremize®me the
| engt h of the ribbon cassette reel 36-1 is smaller in
correspondence to the thinner wwdth of the ink ribbon 35 to be
wound, the engaging fins 30-2 of the |onger 15 wi ndi.ng top 30
positioned at a higher portion in the tape w ndi ng device 10
appear above the reel 36-1 and only the engaging fins 34-2 of the
shorter winding top 34 engage witB3the correspondi ng engaging fins
proovi ded - on the inner surface of the hollow reel 36-1. 20 .

Thus, the reel 3patticeldwcase.drTpethisqgendi rfon example, amlelastdcshorter
wi nding top 34. The drive torque i t herefore |ower. The ink

ri bbon 35 wound BYPPRE THIRffe/maY be used, {pBERAd R APE PPLIFALEPFIRGS ¢t he

narrower width, sg. that it has a corresponding smaller tensile

strength. 25 . The rotational drive due to the lower drive torque is
just suitable for winding the narrower ink ribbon 35 - having the
smal l er tensile strength. ' WO 98/ 08764

PCT/ JP97/ 02939



27 : As descri bed above, the drive torque of the reel of

the tape wi ndi ng device 10 changes dependi ng on the w dth of the
ink ribbon to be wound. As the wi dth of the ink ribbon is narrower,
the drive tQygbgesres | OVer . 5 ~whereas as the w dth of thechkigkowosseon is

w der, the drive torque i ' i M ugi he reel is always driven
by a drive torque appropriate forﬂ!mrmﬂtnll lmﬁmnngth of the ink
ri bbon. _ The tensile skreng of she*long ink ribbon is not 10
al ways proportional to its width: For exanple, if as many prints
as possible are desired, using a roll of ink ri bbon, the thickness
of the base filmof the ink ribbon 34is permssibly mnimzed and a

| ayer of an_ ink coated on the base filmis also mnimzed

perm ssibly. By doing 15 so, th& tapelvMl8ne decreases. Thus, even

- the same . ri bbon cassette can contain a |longer ink ribbon. As the
ink ribbon is |ongets a BukpPptyivding [devicsc-prqeided on an apgagafuf | f

the ink ribbon ., s.thi [ i 1S Al [ 20
FIG 11 shows ab?%ﬁiar“urag%‘%h&%f‘t"?ﬂg %ﬁﬁ"r"& ta.“’_e’ﬂ{‘%ﬁg%ﬁbufn%@t Wiging |
particularly a tape 0¥ RditagedeNbsbtte set inl@nandpparati® bdays Foirt € which

contains a w der thinner i nk ribbon (that 1s, a wider ribbon having
a snall e tranamigitings ar dnjvée) fargmdavmon tdndve apeuxdendifngheevi ce 10.
25 The ri bbon cassette 38 of FIG 11 is provided with a

apparatus body to the reel, comprising:

a rotating body having a portion which fits to the
reel for rotating so as to drive the reel in a winding
direction;

10 a rotational shaft thrust-fitting to said rotating
body and having an abutting portion which abuts slidably
on a frictional member;

a relay member preésed against the abutting portion
and receiving the drive force from the apparatus body:

15 and.

a biasing member disposed between said relay means

.and said rotating body for separating said relay means
and.said rotating body from each other and for biasing
said relay member so that said relay member is pressed

20 against the abutting portion of said rotational shaft

| through said frictional member.

2. The tape winding device according to claim 1,
wherein the reel has a thickness which depends on the
width of the long tape-like material, and said rotating

25 body which is engaged with the reel has a quantity of
being lowered depending on the width of the tape-like

material against the I asing force of said biasing



reel'38-1 around which a wider thicker ink ribbon is wound. I n the

reel 38-1, a shank around which the ink WO 98/ 08764

PCT/ JP97/ 02939 : 28 ri bbon is
wound is | ongwo 9msMHr r espondence-to_the wi der I nk r pobaPeroass t he
reel has a | ower engaging fins 38-1b whi ch engage with the

T Prol aogtnof the voer gece (ANIMMMMBIRINY" " 5P Seponcence to
wi der ink ribbon. Even when the e Fonbers artd shorter wi nding tops 30

and 34 of the tape wi ndi ng device 10 are both fitted into the reel
38-1, the engaging fins 30-1 of tB38& |onger winding top 30 do 10

not engage with the reel 32-1, and only the engaging fins 34-2 of
the shorter w nd™$§Pe8p 34 engage with the correspondi ng- engagi ng

fI'IhlrJ]: 32[ lsg Oinnt_'?ﬁi Isn(r:]gge,sL%éuegc%pbebg%ngéggg%?%beeeglcgclc’% i'r‘Se °%;a]1{mr &teives a
drive torque frogmapkint Bfe APPdrafcus body combridied pbeRt3dnind GhednisVe
torque is correspondi ngly smal | er and just suitable Tor w nding
the wi der ink for fixinpbthe heertigald-diméteion quailteont o nthieh . tape

| 5 cassette. _

4, The tape winding device according to claim 3,
wherein said positioning means comprises a cover for the
apparatus body. :

5. The tape winding device according to claim 4,

10 further comprising position restricting means provided

.on a back of said cover for pressing the tape cassette.

6. The tape wigding device according to claim 4
or 5, wherein the apparatus body coﬁprises locking means
for locking said cover at a closed position. .

15 7. The tape winding device according to claim 1,
wherein said abutting portion of said rotational shaft
comprises a flange formed on said rotational shaft.

8. A tapé winding device provided on an apparatus
body and engaged_with a 1on§ tape-like material winding

20 reel of a tape cassette set on the apparatus bady for
transmitting a drive éorce ffom a drive source of the
apparatus body to the reel, cdmprising:

a first rotating body engaged with the reel for
driving the reel in a winding direction;

25 a second rotating body engaged with the reel for

driving the reel in a winding direction:

a first rotational shaft having a first support



FIG 12 shows a nodification of the third 20 enbodi nent in which the

ri bbon cassette reel 41-1 is

30 al one.

tensile

cassette reel

_ wo49]z_z{og‘kgf FIG 12 aronmlmﬂmﬂum”mk 25 ri bbon i's
wound engages with both the engag o and 34-2 of the

.engaged with the |longer w nding top
Wth a wi der thinner ink rijbbon having an internediate

ength) like the ribbon 40 of FIG 12, whghyjebfabdsbbon

| onger and shorter w nding tops 30" and 84, as shown in FIG 9, the
reel 41-1 would receive WO 98/ 08764

PCT/ JP97/ 02939 29 drive
torques fromhoth the tops 30 and 34. Theggsum of both the drive
torques is too strong to pull the ink ri bbon 40. On

the contrary, vWHhiQhﬁWpruht fib%onpGﬂ%@bﬁﬁGSten¢tatﬂhg body/énd hdviFigs, 12

engages with the en
as shown in FIG® 3
the shorter

to pull

shorter

such inkK
according to

5

10

15

20

25

a EeeoRAr AHELEENY dHasfithisttaylidvedinldadn, £0PEY t he
rotational shaft and having a second support which
thrust-£fits to said second rotating body and having a
second abutting portion which abuts slidably on second
frictional member:;

a relay member pressed against said first abutting
portion through said first frictional member and pressed
against said second abutting portion through said second
frictional member for transmitting the drive force from
the drive source of the apparatus body to said first and
second.rotational shafts; and '

a biasing member disposed between said relay means

_énd sald second xrotating body for Séparating said relay

means and said second fofating body from each other and
for biasing said relay member against said first and
second abutting portions through first and second
frictional members. |

9. The tape winding device according to claim 8,
wherein when the reel comprises a reel on which a long °
tape-like material having a higher tensile strength is
wound, the reel engages ﬁith said first and second
rotating bodies whereas when the reel comprises a reel
on which a long tape-like material having a 1ower

tensile strength is wound, the reel engages with either

%g g fins 34-2 of he shorter wi nding top 34,
utting portiqn Efifhr%‘é‘é?ﬁ/e%“&a&li’ve“t%rﬁ’t}?q‘ rom

n [ 34. However, the drive torque is too snall
fri tbghgg @gm£8@ In order to cope with such problem



Wi ndi'ng._:j top 30 which provides a higher torque than the shorter

winding top 34 is engaged with the reel 41-1 to transmt the
torque fromonly the |onger winding top 30 15 - to the reel to thereby
pul | the ink rnwobmes7é) of the ri bbon cassette 41. PCT/IP97/02939
More specifically, FIG 12 shows the ribbon cassette 41 which
contains a wi der thinner ink ribbo the tape w ndi ng device
10 engaged with the ribbon 20 T'“mwu“l“"ﬂmwuﬂhe ribbon cassette reel
41-1 of FIG 12 .is for winding atwiter® tfinner ink ribbon 40. The
reel shank 41-2 around which the w der ink ribbon 40 is wound

is longer in correspondence to the w der inB7ribbon 40 and has
upper ‘engagi ng fins 41-4 provided on the upper 25 i nner surface of

the hol | ow shank 2ee2ofngpihddFsd mpghsecond rotating: Hogdegendi ng engagi ng

fins of the |longer w ngdin : oR. 30. - WO 98/ 08764
PCT/ JP97/ 02939 9 96.9 The tape w&nging device acccrdi§g gc c?a 8,

Thus, even when t QeafbPROM&GR teetlchbipsfied ™ reeil on WREchaRerdigdi ng
device 10 and the |onger and shorter w ndi ng tops 30 and 34 "of the
tape w ndi ng devi cepéflike material having a higher tensile strength is
5 wound, the reel engages with said first rotating body
whereas when the reel comprises a reel on which a long
_ tape-like material having a lower tensile strength is
wound, the reel engages with said second rotating body.

11. The tape winding device according to claim 8,

10 wherein when the reel comprises a reel on which a long
tape-like material having.a higher tensile strength is
wound, the reel engages with said-second rotating body
whereas when the reel comprises a reel on which a long
tape-like material having a lower tensile stréngth is

15 wound, the reel engages with said first rotating body.:

12. The tape winding device according to claim B,
further comprising reducing means provided between said
first and second rotating bodies for reducing possible
friction produced between said first and second rotating

20 ‘bodies.

13. The tape winding device according to claim 8,
further comprising reducing means provided between said
relay means and said biasing means for reducing possible
friction produged between said relay means and said

25 biasing means.

14. The tape winding device according to claim 12

or 13, wherein said reducing means comprises a lubricant.



fitted into the reel 41-1, the engaging fins 34-2 of the 5 shorter

wi ndi ng top. 34 do not engage with the correspondi ng engagi ng fins
6 on the inner surface of the hollow reel 41-1, but only the
engagi ng fi nvodensresf ttﬁl’ﬁﬁg@r—w—iﬁhﬂg—t—ep 30 engangvypydgabest he
engagi ng fins 41- 4 of th Thus, the ribbon cassette
“reel 10 41-1 receives a dr| m ﬂ“'m, y the |onger

wi ndi ng top 30. Accor der t hi nner ink ribbon,
t hat is, when the reel reqwres a drive torque fromonly the

| onger wi nding top 30, application of an insufficient or 15 excessi ve
torque to the torque is avoided, and 38 stabilized ribbon wnding is
achi eved. As described above, with a thicker ribbon cassette,

or a wider ink ribboA3-thFRe ?&Rﬁjé'iﬁfnf‘ﬁrﬂﬁ‘é%c%ﬁé’wrdmg tor ghpin kP by t he
correspondi ng- arrapl%e ﬂ&?ezox{ 441% %%uging “‘%‘Eﬁ%g"‘ﬂ?ﬁifgg 1 QhFI GS. 9, ‘11

and a reel enga ed "onger=w onl y-

Wiile in the noq;afshgg}tlon of the third enbodi nent - of FIG 12 the :
ri bbon cassette which contains a w der thinner ink ribbon is taken
as an exanple of thei1625 The taymssdinidingi Gboice aasrinddngl tohctaimrglages

with the | onger wi nding top 30 alone, the present invention is
not 1imt®d to tSWEtHEF: FERPEESing dockiagpmesasattached to said first

rotational shaft for causing said biasing means to
produce a biasing force.
17. The tape winding device according to claim 8,
wherein said first abutting portion.comprises a flange.
1ﬁ | 18. The tape winding device according to claim 8,

wherein said second abutting portion comprises a flange.



WD 98/ 08764 PCT/ JP97/ 02939
31 invention is applicable to ribbon cassettes which
require a drive torque of the |onger wi nding top 30 or, for
exanpl e, a ri Wmwssnsa@sette 44 which contains a - nar r oweeCT/iFor.odesy i nk
ri bbon 43. 5 In the arrangenment of the third enbodi nent, the
torque fromthe drive system (not shown) of the apparatus body is
transmtted fromthe winding drive gear 39 through the | arger and
smaller ring-like felts 29 and 19 to the driven wheels 14-1 and
20-1, and hence 10 to the |l onger andig@ualler w nding tops 30 and 34.
In this case, the smaller ring-like felt 19 gives a snaller
frictional transm ssion force than the larger ring-1like - felt 29. At
this tinme, for exanple, when a | ong narrower ink ribbon having a
smaller tensile strength of 15 a ribbon cassette is wound, the
cassette reel is engaged with the shorter winding top 34 which
receives a drive torque via the smaller ring-like felt 19. It is to
be noted that the present invention is not limted to this
particul ar case. For exanple, even with a ribbon 20 cassette for a
wi der ink ri‘bbon having a larger tensile strength, such ink ribbon"
cassette can be wound around its ribbon cassette by replacing the
smal l er ring-1like felt 19 with a ink rjbbon having a |arger
frictional transm ssidn_force and by éhgaging the cassette reel

- - 11

12

I

N i

E\\\f,\ NN AN AN NSRS
2 4-1

FIG.1



25 'mﬁth the shorter winding top. On the contrary, for

exanpl e, even with a ribbon cassette for a smaller ink ri bbon
having a smaller tensile strength, such ink WO 98/ 08764

PCT/ JP97/ 02930 98/08764 32 PCT/IPTNIB®N
can be wound around its ribbon cassette by repl acing the | arger
ring-like felt 29 with a ink ribbon giving a smaller frictional
transm ssion force and by : engagi ng the cassette reel with the

| onger winding top 5 30. Wiile in the third enbodi ment
the slip washer 45 is di sposed bgygeen the drive gear 39 and the
hel i cal spring 23 to reduce friction which wll be produced
between the drive gear 39 and the helicakgspring 23, 10 anyt hi ng may
be used instead of the slip washer 45 as_ long as it reduces the
friction. For exanple, grease _be coated on the respective
.contacting surfaces of ‘tha ye gearS and the helical spring
23.° Wiile.in the thir 7 f_arease_is coated on " 15

the respective cditacting surfaces ;\ MNosder and Ibhdbt er
wi ndi ng tops 30 Ed 34 as a lubrican friej}pn-mhich
wi I'l be produced ‘betweer tte—t-omyer-4u -- -~ 16

- o




shorter w nding tops 30 and 34, anything may be used I nstead of

the grease so long as it reduces the 20 friction. For exanple, a
sli'p washer nmay be used. VWhile in the third enbodi ment the
conpressed woO9sw0876hel i cal spring 23 is disposed between thdCIRITE93S

wi nding top 34 and the winding drive gear 39 so that the bi asi ng
force of the helical spring presses the winding 25 drive gear 39
agai nst the driven wheels 14-1 and 20-1 t hrough the | arger and
smaller ring-like felts 29 and 19, the present nvention is not
limted to this WD 98/ 08764 3/8

PCT/ JP97/ 02939 . 16-% - 33 particul.ar
case. To this end, for exanple, an elagtic rubber ne ?r may be used
i nstead of the helical spring '51123./%\ 2 VIO 98/ 08764
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34. CLAI MS 1. A tape

wi ndi ng devi ce provided on an apparat us body and engaged with a

| ong tape-like nmaterial w nding reel of a tape cassette set in the
appar at us bodVQ %/08763 transnmtting a drive force from a REHIPATAZSIN ce
of the apparatus body to the reel, conprising: a
rotating body having a portion which fits to the reel for rotating
so as to drive the reel in a w nding direction; 10 a
rotational shaft thrust-fitting to said rotating body and havi ng
an abutting portion which abuts slidably 4/8 on a frictional nenber;
a relay nenber pressed agai nst the abutting portion . and receiving
the drive force fromthe apparatus body25-15 a

bi asi ng nmenber di posed betmeen said relA& neans and said rotating
body for separati A -1nnr1ﬁg {g body from
each other and fo ;&uﬁnu_ﬁmL sqbd rel ay
menber is pressed 20 a SERL ot at i onal

shaf t tk““§ﬁ=§§Fﬁ_T he tape
\Mﬂmntheraﬁhﬁg
a

wi ndi ng devi ce adqfording to claln{

t hi ckness whi ch depends on the sh of the long t | ike
material, and saijd rotating 25 Hich is engaged 26he reel
has a quantity off i e drdepending on the widih of the
t ape-1i ke i 0 ¥

S ) 7 4 SN

o v ——

FIG.7



material against the [err] force of said biasing WO 98/ 08764

PCT/ JP97/ 02939 35 menber .
3. The tape wi nding device according to claim 2, ' wherein the
appar at us bodyv@#¥¢4ses positioni ng neans for fixi n@Criyes7/02939
vertical -direction position of the tape 5 cassette. 4.
The tape wi ndi ng device according to claim 3, wherein said
positioni ng nmeans conprises a cover for the appar at us body.

5. The tape w nding device according to claim4, 10 further
conprising position restricting means proa/8ed on a back of said
cover for pressing the tape cassette. '/% The tape w nding
devi ce according to claim4 or 5, wherein the agfaratus body
conpri ses ‘| ocki ng means for | ocking saggyéover at a cl.osed
position. 15 7.  The tape wi nding devi “°.CCQE3529 to claim1,

conprises a
aok2pe wi nding

) ;:d with a | ong
30 10
34

34-2

flange forned on said rotational shaft.
devi ce provi ded on an apparat us - body and (&

tape-like material w nding ////

| C
wherein said abutting portion of said rotati;;ﬂl s

/
yA
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20, reel of a tape cassette set on the apparatus body for

transmtting a drive force froma drive source of the appar at us

body to the reel, conprising: - a first rotating body engaged

wi th the reelwD@s/o8764 driving the reel in a w nding diravipnme985

a second rotating body engaged with the reel for driving the ree

in a w nding direction; a first rotational shaft having a

first support WO 98/ 08764

PCT/ JP97/ 02939 36 whi ch

thrust-fits to said flrst rotating body og@ haV|ng a first abutting

portion which abuts slidably on a flrst frlcaéqnal menber ; :
@t ational shaft and

a second rotating shaft I/\/r# ed ovey said 0 { 321
havi ng a second support : .

body and having a -abuLt' abuts slidably on
second frlcf'BﬁéT'ﬁéhBer """"" HES enber pressed
agai nst said first abuttlng 10° por t Lofr—a-alig Lgge2frictional
menber and pressed; agai nst said § F: i portion through
sai d second \frictional menber f or ' drive force
from ;

oy

:._L.':"._.._." T e e e T e

T
: 23
33/ | 45

FIG.10



.

the drive source of the apparatus body to said first and second
rotational shafts; and 15 a bi asi ng nenber di sposed between said
rel ay means and said second rotating body for separating said

rel ay WwWORSR164 and sai d second rotating body from eachPETHESTOIHY

for biasing said relay nenber against said first and second
abutting portions through first and second 20 frictional nenbers.

9. The tape wi nding device according to claimS8, wher ei n when
the reel conprises a reel on which a |ong tape-like materi al
havi ng a higher tensile strength is 7/8 wound, the reel engages with
said first and second 25 rotating bodi es whereas when the reel
conprises a reel on which a long tape-like material having a I ower
tensile strength is wound, the reel engages with either WO

98/ 08764 - PCT/ JP98/ 02939

37 one of said first and second rotating bodies. 10.
The tape wi nding device according to claim8,- - wherein when the
reel conprises a reel on which a |ong tape-li ke material having a
~higher tensile strength is 5 wound, the reel engages with said first
rotating body

10
3F 38-1
. ) i ) [ i 3?"13
| l 30-1
] 1
il
T e = o i pmepped - P S
; i 23 b 342 38-1b
33 : —— 45
MO T I L o LTI 39
(e [T
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FIG.11



el

wher eas when the reel conprises a reel on which a |ong t ape-1ike

material having a |ower tensile strength is wound, the reel
engages with said second rotating body. 11. The tape w nding
devi ce accorWP?#§98%84claim 8, 10 wherei n when the reel RIAEPTREY 5
reel on which a | ong tape-like material having a higher tensile
strength is wound, the reel engages with said second rotating body
whereas when the reel conprises a reel on which a | ong tape-1ike
material having a lower tensile strength is 15 wound, the reel
engages with said first rotating body. 8/8 12. The tape w nding

device according to claimS8, gaigﬁr Pﬁ i sing reduci ng neans
provi ded between said first an rotating bodies for

reduci ng possible 41 frlcdﬂbn prpdpce Bemween said first and second
rotating 20 - bodi es/ ! a1.3 \13| Jihe a Ovi N0 devi ce
according to claim@g, . - i educ) means provi ded
- bet ween sai d £ rorEray” heans tany sary i as nsS Jor reducing
possi bl e friiction produced begtwe! S heirel ay ans and said 25
bi asi ng neans. ‘ ' 14. The t peu n ng evice =2 ng to claim
12 or 13,! vherein said reducin inSu rises a\l ubricant.
WD 98/ 08764 v : Jir u“ «'"PCT/ JP97Y 02939
l : IELE N 34
: / {
2 16/14 3 16-1
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17. The tape win

15. The tape wi nding device according to CU

or- 13, wherein said reducing means conprises a sl DL 6 VY£|
16. The tape wi ndi ng device according to claim 89%
conprising | ocking neans attached to said first

for causing sai dphesi N9 Meanfod HameLiscrun, moB@d BRANEATRINS | NG
?dew ce accor di ng "egatepl it g,

V\/nerel n sai d
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(57) Abstract

in comrespondence to a long wide ink ribbon (21).
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AN NN NANN

A thin ribbon cassette (16) is set on a tape winding device and its vertical-direction position is fixed by a position restricting member
(18) provided on a back of a cover for an apparatus body. When the ribbon cassette (16) is thin in correspondence to a narrow width of
an ink ribbon (15), a quantity of lowering of a ribbon winding top (5) cngaged with a reel (16-1) of the cassette (16) is small. The biasing
force of a clutch spring (7) compressed depending on the quantity of lowering of the ribbon winding top (5) is small, the force of a winding
drive gear (6) which presses a clutch plate (4-1) through a felt (12) is small, the frictional force of the felt (12) is small, and the torque of
the rotational shaft (4) is small. This torque is just suitable for winding an ink ribbon narrower long ink ribbon having a comesponding
small tensile strength. When a thicker ink ribbon cassette (22) is set on the apparatus body, the quantity of lowering of the ribbon winding
top (5) is large, and the biasing force of the clutch spring (7) is comrespondingly large, so that the torque of the rotational shaft (4) is large




