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DEVICE FOR IDENTIFYING AN INK
RIBBON CARTRIDGE USED IN A PRINTER

BACKGROUND OF THE INVENTION

5 ' The present invention relates to a printing
apparatus in which an ink ribbon cartridge is detachably
mounted, and more specifically to a device for
identifying the ink ribbon cartridge used in the printing
apparatus.

10 . ' An ink ribbon cartridge for use in a thermal
printer is well known in the art. The ink ribbon
cartridge includes a casing and at least one spool having
an ink ribbon. thereon. There are provided-various kinds

. of ink ribbons with different characteristics, which are

15 selectively used depending upon a printing operation mode
such as multicolor or monochrome printing, a sort of a

recording medium or else. . Therefore, the ink ribbon
cartridge now mounted_is to be replaced with another one
having a desired ink ribbon, if necessary. An

20 information mark indicating the characteristic of the ink
ribbon mounted is detected by a sensor disposed within
the printer so that the printing operation is
controllably perforhed. on the basis of the detected
information mark. Conventionally, the information mark

25 1s recorded on the cdsing of the ink ribbon cartridge in
such a manner das embossing or optical marking. One of

'exémplé of the ink ribbon cartridge with such an
-infofmatioﬁ_mark: is disclosed in Japanese Patent
Application First Publication No. 63-254085.

50 ' _.However, many sensors must be provided for
detecting many information marks and thereby the printer
.necessitates a relatively large space in which the
sensors are accommodated.- Japanese Patent Application
First Publication No. 2-20368 discloses an ink ribbon
cartridge including'a spool with an information mark
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apparatus in which an ink ribbon cartridge is detachably
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surface of the spool. The spool rotates to feed the ink

ribbon wound thereon so that the information mark on the

spool is detected by the sensors fixedly mounted in the
printer. A printing operation starts subsequent_to the
detection of the information mark. In addition, Japanese
Patent Application First Publication No. 1-85787
discloses an ink ribbon cartridge including a spool with
a_timing mark which serves for detecting the number of

‘rotation of the spool. A remaining amount of the ink

ribbon unused is ascertained on the basis of the detected
number of rotation of the spool.

However, since the ink ribbon is derived from
the spool for detection of the information mark prior to
start of the printing operation, the derived ink ribbon
is unavailable for the printihg operation to thereby
cause an_undesirabiy wasted ink ribbon unless the ink
ribbon is wound back on the spool. If many information
marks on the spool should be detected, the number of
rotation of the spool increases so that an'amount of the
wasted ink ribbon increases. In a case where a device
for reversing the spool is provided for preventing the
waste of the ink ribbon, the printer is complicated in
the structure. Further, in such a case, the derived ink
ribbon in unused state tends to be damaged during
reversing operation.

An object of the present invention 1is to
provide a device for identifying an ink ribbon cartridge
without rotating a spool.

Another object of the present invention is to
provide a printing apparatus capable of detecting

information marks recorded on an ink ribbon cartridge

without complicating its structure.
SUMMARY OF THE INVENTION _—
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di sppged within the printer so that the printing operation is

cont3@ | ably perforned on the basis of the detected i nformati on mark.
Convéltionally, the information mark 25 is recorded on the casing of the

i-nk rigobon cartridge in such a manner as epbgssing or optical marking.

One of exanple of the ink ribbon cartridge wth such an -information
mar k 'igs di scl osed in Japanese Patent Application First Publication No.
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used in a printing apparatus, comprising:

a spool rotatably disposed in the 1ink ribbon

5§ cartridge and having an ink ribbon wound thereabout;

‘a ring mounted on the spool so as to be
rotatable relative thereto and having an information mark
recorded thereon;

_ means for driving the ring on the spool; and

1? 70 - sensor means for detecting the information mark

recorded on the ring, the sensor means being disposed in

the pfinting apparatus in opposite relation to the ring.
BRIEF DESCRIPTION OF THE DRAWINGS o

Fig. 1 is a plan view, partially broken away,

71§ of an ink ribbon cartridge of a preferred embodiment
according to the present invention;

Fig. 2 is a fragmentary perspective view of the
ink ribbon cartridge which includes a spool and a ring to
be mounted on the spool; : '

20 Fig. 3 shows a plan view of the spool on the
right hand and a longitudinal sectional view thereof on
the left hand; | .

Fig. 4 is a side view of the spool shown in
Fig. 3: |

25 Fig. 5 1s a schematic side view of the ink
ribbon cartridge installed in a printing apparatus;

Fig. 6 1is a schematic side view of the ink
ribbon cartridge installed in the printing apparatué.
which the ring 1Is caused to rotate for detection of

30 information marks recorded thereon prior to a printing
operation;’ _

Fig. 7 is a schematic side view of the ink
ribbon cartridge installed in the printing apparatus,
which is in the printing operation; and '

Fig. 8 is a fragmentary perspective'view of an
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fensors are accommodat ed. Japanese Patent Application First Publication
Ne. "2-20368 di scl oses an ink ribbon cartridge including a spool with an
I nformati on mark

ink ribbon cartridge of another embodiment according to
the present invention, which employs a one-way clutch
provided on the spool and ring.
DESCRIPTION OF THE PREFERRED EMBODIMENT
5 : Referring now to the drawings, there is shown
an ink ribbon ‘cartridge of a preferred embodiment
.according to the present invention, which is detachably
mounted in a printing apparatus. As shown in Fig. 1, the
ink ribbon cartridge 1 includes upper and lower casings 3
| 70 and 4 which are made of synthetic resin. The lower and
i ﬁpper casings 3 and 4 are assembled to form a unitary
casing 2 which is of a substantially dumbbell shape in
section as shown in Fig. 5. The casing 2.accommodates a
supply spool 20 and a take-up spool 40 which are made of
;5 synthetic resin. The supply and take-up spools 20 and 40
are disposed in parallel and rotatably supported in the
casing 2. As best seen in Figs. 2 and 3, the supply
spool 20 has a cylindrical body 21 which is formed at one
end thereof with a flange 22. The flange 22 has a larger
20 outer diameter than that ‘of the cylindrical body 21 and
-is provided with an annular ridge 22a. At the other end
of the cylindrical body 21, there are formed a small
diameter portion 23 and a nipple 24 projected outwardly
from a center of an outer end face of the small diameter
25 portion 23. The supply spool 20 is rotatably supported
at the nipple 24 and the flange 22 on bearing portions 5,
S which are formed at opposite ends of_fhe casing 2, as
seen in Fig. 1. The supply spool 20-15 urged against one
of the bearing portion 5 by a compression spring 7 which
is mounted around the nipple 24 at the other bearing
portion S. The take-up spool 40 is of substantially same
configuration as the supply spool 20 and has a
cylindrical body which is formed with a flénge 42 and a
nipple 44 with or without a small diameter portion. The
take-up spool 40 1is rotatably supported at the flange 42
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|ndpgaLesznPF|f|C characteristic of the ink ri bbon. The
“iornatlon nark |s provided on a peripheral surface of the spool. The

nt RapldcadTh  ri bbon wound t hereon so that the
, ’ spool is detected by the sensors fixedly nounted
H

tlng operation starts subsequent to the

ection of t he |nfornat|on mark. I n addition, Japanese Pat ent

bl i cation First Publication No. 1-85787 . _discloses an ink ribbon
tridge including a spool with 10 a timng mark which serves for
ecting the nunber of rotation of the spool. A renmaining anmount of

ri phan tHwSRdppd 2S£8" b NGPaPinkpdAtionaf & he gloyretad are

formed at opposite ends of the casing 2, as seen in Fig._

1. The take-up spool 40 1is urged against one of the
bearing portion 6 by a compression spring 8 which is
mounted around the nipple 44 at the other bearing portion
6. An ink ribbon 11 is wound about the supply spool 20
and connected with the take-up $pool 40 at one end
thereof. The ink ribbon 11 includes a substrate and a
color layer applied onto the substrate. The color layer

.includes thermal-sublimatable colors, for instance,

yellow, magenta and cyan colors, which are arranged in a
predetermined sequence (not shown). As seen in Fig. 1,
the color layer of the ink ribbon 11 is exposed through a

~rectangular opening formed on a middle portion of the

upper casing 4.

As best shown in Fig. 2, rotatably fitted onto
the small diameter portion 23 is a ring 30 of synthetic
resin which has an outer diaméter substantially same as
that of the cylindrical body 21 of the spool 20. - The
ring 30 includes an annular body 31 and a disc-shaped
gear 32 formed 1ntegfa11y with the annular body 31. A
portion of the annular body 31 and the disc—shaped'gean

32 is exposéd through- an aperture 9 which is formgd-on a’

right circular portion of the casing 2 as viewed in Fig.
5. The disc-shaped gear 32 has a center hole and a pair
of lugs 33, 33 projecting inwardly from a peripheral
portion around the center hole in opposed relation to
each other so as to form the center hole of an
approximate "Z" shape as best shown in Fig. 4. The ring
30 is mounted on the supply spool 20 in such a manner
that the center hole of the disc-shaped geér 32 is fitted
into an annular groove 25 formed on the inner side of the
nipple 24 of the supply spool 21. As seen in Figs. 3 and
4, the lugs 33, 33 are designed so as to elastically
deform sufficiently to engage the annular groo?e 25 of
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}-er'of rotation of the spool. - However, since the ink ribbon
the spool for detection of the information mark prior to
fir t of ﬁ&@HQgBé&IR@lwﬁﬂﬁ‘at ion, the derived ink ribbon i s unavail abl e

‘_‘th@ tionto thereby cause an undesirably wasted ink
hbon Lﬁ‘mi‘l ri bbon i s wound back on the spool. [ f many
or mat n the spool should be detected, the nunber of

he spool increases so that an _anount of the wast ed i nk

bbon i ncreases. In a case where a devic€ ~ for reversing the spool is
preventing the waste of the ink ribbon, the printer is
r tur Furthe | e |nk
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with the supply spool 20 due to the engagement of the
lugs 33, 33 with the annular groove 25 of the nipple 24,

- unless any external force is exerted thereon.

As best seen in Fig. 2, the annular body 31 of
the ring 30 has information marks 34 and 35 which are
recorded on a circumferential outer surface of the
annular body 31 in the form of baf code. The information:
marks 34 and 35 indicate a variety of informations such

.as the number of rotation of the ring 30 and

characteristics of the ink ribbon 11, for example, sort,
size and sensitivity of the ink ribbon 11. A film with
the information marks 34 and 35 may be applied onto the
annular body 31 of the ring 30.

'Referring to Filgs. 5 to 7, there is shown the
aforementioned ink ribbon cartridge 1 installed in a
thermal printing apparatus. The printing apparatus
includes a housing (not shown) and a head support arm 51
disposed in the housing as seen in the drawings. The
head support arm 51 is fixedly supported on a rotational
axis 52 and provided with a thermal head 50 at one end
thereof remote from the other end connected with the axis
52. A sectorial gear 53 is also fixedly supported on the
axis 52 to thereby be rotatable together with the head
support arm 51 in same direction as that of rotation of
the head support arm 51, when the axis 52 is rotated.
Upon rotation, the sectorial gear 53 meshes with the
disc-shaped gear 32 of the ring 30 mounted on the supply
spool 20. The meshing of the sectorial gear 53 with the
disc-shaped gear 32 allows the ring 30 to rotate on the
annular groove 25 of the nipple 24 of the supply spool
20. ' '

As shown in Figs. 5 to 7, the thermal printing
apparatus includes a platen roller 54 adjacent which the
ink ribbon cartridge 1 is located. Disposed on the right
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side of the ink ribbon cartridge 1 as viewed in the
drawings, are a pair of photo-sensors 55 one of which is

shown in the drawings. The photo-sensors 55 are opposed-

to the information marks 34 and 35 on the ring 30 through
the aperture 9 of the casing 2. The photo-sensors 55
letect the information marks 34 and 35 while the ring 30
is allowed to rotate by meshing with the disc—shaped gear
32. ' '

When the supply spool 20 and the take-up spool

r +0 are not operated prier to start of a printing

speration of the thermal printing apparatus, the head
support arm 51 1is located in a substantially upright
josition where the thermal head 50 is remote from the ink
ribbon cartridge 1 as shown in Fig. 5. The head support

" :rm 51 rotates in association with the rotation of the

=xis 52, in the counterclockwise direction as indicated
>~ the arrow A in Fig. 6. At that time, the thermal head
™ advances toward the ink ribbon cartridge 1 immediately
tefore it contacts the ink ribbon 11. Associated with
ie counterclockwise rotation of the head support arm 51,
de sectorial gear 53 1is caused to rotate in the
ssunterclockwise direction as indicated by the arrow B in
Tlg. 6., while meshing with the disc-shaped gear 32 of the
“ing 30. Owing to the meshing of the sectorial gear 53
«2th the disc-shaped gear 32, the ring 30 is forced to

Gtate about the nipple 24 of thé supply spool 20 in the
:iockwise direction as indicated by the arrow C in Fig.

s, The clockwise rotation force applied to the ring 30
irough the disc—éhaped gear 32 1is sufficiently large
-ather than the engaging force of the lugs 33, 33 of the
~ing 30 with the nipple 24. During the clockwise
~Jtation of the ring 30, the information marks 34 and 35
‘1 the ring 30 are detected by the photo-sensors 55,
2sipectively.

Subsequently, the head support arm 51 further
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‘ 4 According to the present invention, there is provi ded
= !neV|ceTﬁQ§ é entlfyln ink ribbon cartridge used in a printing
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rotates in the counterclockwise direction to urge the
thermal head 50 against the platen roller 54 through the
color layer of the ink ribbon 11. The arcuate gear 53
further rotates in the counterclockwise direction
1 5 together with the head support arm 51 and disengages from
i the disc—shaped gear 32 of the ring 30. Simultaneously,
: the supply spool 20 and the take-uﬁ spool 40 are operated
to rotate in' the counterclockwise direction as shown in
Fig. 7. The ink ribbon 11 is transported from the supply
710 -Spool 20 to the take-up spool 40 in a direction as
indicated by the arrow D in Fig. 7. Since the disc-
shaped'gear 32 is disengaged from the sectorial gear 53,
the ring 30 is again allowed to rotate on the groove 25
of the nipple 24 together with the supply spool 20 in the

15 counterclockwise direction as indicated-by the arrow E.
Referring to Fig. 8, there is shown another
preferred embodiment of the ink ribbon cartridge
according to the present invention. In the drawing, like
numerals indicate like parts of the ink ribbon cartridge
20" of the above described first embodiment and therefore
detailed explanations thereof are omitted hereinafter.
This embodiment is substantially  same as the first
embodiment except that the supply spool 20 has a clutch
gear 100 while the ring 30 rotatably mounted on the
25 SuPPly spool 20 has a pawl 106 engageable with the clutch
gear 100. The clutch gear 100 is 1ntegra11y formed on
the cylindrical body 21 adjacent the small diameter
po;tion 23 of the supply spool 20. The pawl 106 is
integrally formed on a peripheral inner end of the
30 @annular body 31 of the ring 30 so as to extend radially
inwardly therefrom. A counterclockw1se rotation of the
ring 30 relative to the supply spool 20 is restricted due
to meshing of the pawl 106 with the. clutch gear 100 while
a clockwise rotation of the ring 30 relétive thereto is
allowed. Thus, the clutch gear 100 and the pawl 106




jcor ded thereon; ——————nmeans for driving the ring on the spool; and .

ol T@eSHﬁﬁkﬁEﬁQ&,ﬁ detectlng the information mark recorded on
e ring, the liFéF \g di sposed in the printing apparatus in

posite relat BRI EF DESCRI PTI ON OF THE DRAW NGS

g. 1is a pIa ally broken away, 15 of an ink ribbon cartridge
a preferred enbodlnent according to the present invention;

g. 2 is a fragnentary perspective viewgof the i nk ribbon cartridge

M ch includes a spool and a ring to be nounted on the spool; 20

Wg. 3 shows a plan view of the spool on the ri ght hand and a

B{ngi t udi nakospetriatealwitleveabhr @athean to aht laef tahong-way clutch or

ratchet gear which restricts reverse rotation of the ring
30.
As is apparent from the above description, upon
5 detecting the'informatidn marks on the ring mounted on
the supply spool, the ink ribbon is prevented from
undesirable waste caused due to derivation from the
supply spool prior to start of the printing operation.
The ink ribbon cartridge may be of a single
10 spool type which includes one spool used as not a take-up
spool but a supply spool Further, the disc-shaped gear
of the ring may be replaced with a pulley made of
frictional material such as rubber. '
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9 4 i view of the spool shown in Fig. 3; 25 Fig. 5 °
i*$. a sch?#%sﬁkgﬁh I8gedt he i nk ri bbon cartridge installed in a
'pilntlng ap m ﬂ Fig. 6 is a schematic side view of the ink
‘ri.bbon cart d in the ptOnting apparatus, which the ring is
caused to rotate for detection of 30 information marks recorded thereon
prior to a printing -operation; Fig. 7 is a schematic side
‘view of the ink ri bbon cartridge installed in the printing apparatus.
which is i Rl P61 SLATHMEPPEERL I On; and Fig. 8is a

fragnentary pEISpELL Ve VIEeW Of an
A device for identifying an ink ribbon cartridge

(1) used in a printing apparatus, comprising:

a spool (20). rotatably disposed in the ink

05 ribbon_cartridge (1) and having an ink ribbon (11) wound
thereabout;

a ring (30) mounted on said spool so as to be
rotatable relative thereto and having an information
mark (34, 35) recorded thereon;

10 means (52,53) for driving said ring on said
spool; and

sensor means (55) for detecting said information
mark recorded on said ring, said sensor means being
disposed in the printing apparatus in opposite relation

15 to said ring.

) 2. The device as claimed in claim 1, wherein said
information mark (34, 35) indicates information about
characteristics of said ink ribbon (11).

3. The device as claimed in claim 1, wherein said

20 information mark (34, 35) indicates information about

rotation number of said ring (30).

4. The device as claimed in claim 1, wherein said

ring (30) aﬁd said ring driving means include gears (32,

53) which are meshed with each other.

5. A detecting device as claimed in claim 1,

wherein said ring (30) and said ring driving means

include friction members which are contacted with each
other.

6. A detecting device as claimed in claim 1,

wherein said ring (30) is disposéd in a concentrical

relation to said spool (20) and has an outer diameter
substantially same as that of said spool.

7. A detecting device as claimed in claim -1,

further comprising one-way clutch means (100, 106) for

permitting said ring (30) to rotate in one direction but

AU
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;

preventing said ring from rotating in the reverse
direction, said one-way clutch means including engaging
members disposed on said spool and said ring,
respectively. '

05 8. A detecting device as claimed in claim 1,
~wherein said information mark (34, 35) is represented in
the form of bar code. ' '

9. . A printing apparatus éomprising:
a housing;
10 a printing head (50) disposed in said housing;
a platen roller (54) opposed to said printing
head;

an ink ribbon cartridge (1) installed in said
housing, said ink ribbon cartridge comprising:
15 a casing (3, 4):;
a supply spool (20). rotatably diSposed within
said .casing; '
an ink ribbon (11) wound on said supply spool | |
and urged by said printing head against a j
20 recording medium placéd on said platen roller, |
said ink ribbon including a substrate £ilm and
a color layer formed thereon, and '
a ring (130) rotatabiy mounted on said supply
spool (20) so as to be rotatable relative
thereto and having an information mark (34,
35) recorded thereon;
means (52, 53) for driving said printing head,
said head driving means being rotatably disposed
in said housing;
means (32) for driving said ring of said ink
ribbon cartridge, said ring driving means being

operatively connected with said head driving : ﬁ
means to rotate in 'same direction together i

therewith; and

|




ovided—eﬁ—%heéyyyu_4umLilng DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Thi h nom/to the draw ngs, there is shown an ink ribbon
? e ﬂ%od|nent according to the present invention,

rtridgs
i ch |g d unted in a printing apparatus. As shown in Fig. 1
t be ink ge 1 includes upper and |ower casings 3 10 and 4
mhlch are nade of synthetlc resin. The | ower and upper casings 3 and 4
"are assenbled to forma unitary casing 2 which is of a substantially
dunbbel | shape in section as shown in Fig. 5. The casing 2 acconnﬁdates
1 nt hetic
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and rotatably suppsarkd on tkaid m&n@ngsaid/&s&nﬁnrsemaana Fbgéng 2 and
3, the supply iisposed in said housing.
" 10. 3 printing apparatus as claimed in claim 9,
05 wherein said information mark (34, 35) indicates
information about characteristics of said ink ribbon
(11) . : _ :
11, A printing apparatus as claimed in claim 9,
wherein said information mark (34, 35) indicates
10 information about rotation number of said ring (30). '
12, A printing apparatus as claimed in claim 9,
wherein said ring (30) and said ring driving means (32,
53) include gears which are meshed with each other.
13. A printing apparatus as claimed in claim 9,
15 wherein said ring - (30) and said ring driving means
include friction members which are contacted with each
other. '
14. A printing apparatus as claimed in claim 9,
wherein said ring (30) is disposed in a concentrical
20 relation to said supply spool (20) and has an outer
diameter substantially same as that of said supply
spool. ' '
15. 2 . printing apparatus as claimed in claim 9,
further <comprising one-way clutch means (100, ;06) for
25 permittine said ring (30) to rotate in one direction but
Preventine said ring £from rotating in the reverse
diféction, said one-way élutch means including engaging
members c&isposed on said supply sp061 and said ring,
respectively.
16. A printing apparatus as claimed in c¢laim 9,
wherein s=id information mark (34, 35) is represented in

the form <:= bar code.
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pool 20 has a cylindrical body 21 which is forned at. one end t her eof

th a flangesaaatHaJB@erm 22 has a larger 20 outer dianeter than that
- of the cyli n and is provided with an annul ar ridge 22a. At
‘t he ot her en indrical body 21, there are forned a smal I
dianet er port| | ppl e 24 I‘Oj ect ed outwardly froma center of
.an outer :end face of the small di ane 25 portion 23. The supply spool 20
is rotatably supported at the nippl e 24 and the flange 22 on bearing
portions 5 5 which are formed at opposite ends of the casing 2 as
seen in Fi 1. The supply spool 20 is urged agai nst one of the bearing
portion 5 a conpr eR¥EMtERgi ngpPanatub 38si eladmeled Al Uik heg ni ppl e

24 at the @&disdhdyeard is ti T ke-u 40 is of
substantially sane &%:)Inf |g‘3?at€g%§)§s Pﬁeggﬁﬁl 34§§ $°r2(335ziﬁd‘91asum
id ink ribbon (11) which is derived from said supply
spool (20).

05 18. A printing apparatus as claimed in claim 9,

wherein said casing (3, 4) of said ink ribbon cartridge -

(1) is formed with an opening (9) through which said
information mark is detected..
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cylindrical body which is forned wth a flange 42 and a 'nlpple 44 with
or without a small dianmeter portion. The . take-up spool 40 is rotatably (

. supported at the flange 42

05

14

ABSTRACT OF THE DISCLOSURE

The device includes a spool (20) rotatably
disposed in the ink ribbon cartridge (1) and having an
ink ribbon wound thereabout (11). A ring (30) is mounted
on the spool so as to be rotatable relative to the spool
and has information marks (34, 35) recorded thereon. A
photo-sensor (55) is disposed in the printing apparatus
in opposite relation to the ring and detects the
information marks recorded on the ring.

Fig. 1
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hd the nipple 44 on bearing portlons 6, 6 whi ch are formed at oppositg?

ds of the casing 2, as seen in . The take-up spool .40 is urged
ai nst one of the beari ng po yy n 6 by a conpression spring 8 which is
‘mount ed around the nipple 44 at the other bearing portion 6. An ink
bbon 11 is wound about the supply spool 20 = and connected with the
ke-up spool 40 at one end  thereof. The ink ribbon 11 includes a
bstrate and a color layer applied onto the substrate. The color |ayer

i ncl udes thernmal -sublinmatable colors, for instance, yel | ow, nmagent a
nd cyan colors, which are arranged in a pr edet er mi ned sequence (not
Fhown) . As seen in Fig. 1

FIG.1
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he-color'layer of the ink riﬁgzp 11 i s exposed through a rect angul ar
4 -i@
I

pening forned on a m ddle po of the 15 upper casing 4.

best shown in Fig. 2, rota fitted onto the smal | dianeter
ortion 23 is a ring 30 of synthetic resin which has an outer dianeter
ubstantially sane as that of the cylindrical body 21 of the spool 20.
he 20 ring 30 includes an annul ar body 31 and a di sc-shaped gear 32
ormed integrally with the annular body 31. A portion of the annular
ody 31 and the disc-shaped gear 32 is exposed through an aperture 9

ich is fornmed on a right circular-portion of the casing 2 as viewed in
#-1g. 25 5. The disc-shaped gear 32 has a center hole and a pair of 1ugs

B3, 33 projecting inwardly.-froma peripheral portion around the center
hole in opposed relation to

FIG.2
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each_. other so as to form the_center hole of an approxi mate "Z"
shape as best shown in Fig. 4. T i ng 30 30 is nmounted on the supply
Spool 20 in such a manner t hat center hole of the disc-shaped gear
32 is fitted into an annul ar groove 25 formed on the inner side of the
dni ppl e 24 of the supply spool 21. As seen in Figs. 3 and 4. the lugs 33.
33 are designed so as to elastically deformsufficiently to engage the
annul ar groove 25 of

FIG3 2

21.

33

20
34

35
24
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- 6- the ni ppl e 24. The ring 30 i; allowed to rotate together W th

the supply spool 20 due to the e nt of the lugs 33, 33 with the
fannul ar groove 25 of the nipple 2 unl ess any external force is exerted
Tt hereon. 5 As best seen in Fig. 2, the annul ar body 31 of t he

ring 30 has information marks 34 and 35 mhlch are

FIG.5
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g or-ded on a circunferential outer surface of the annul ar body 31 in

W2 formof bar code. The informationg/&r ks 34 and 35 indicate a variety
I | nf or mat i ons such 10 as the nunber tation of the ring 30 and
hracteristics of the ink ribbon 11, for exanple, sort, si ze and

3 sitivity of the ink ribbon 11. A filmwth the informati on marks 34

¥ 35 may be applied onto the ~annul ar body 31 of the ring 30. 15

f erring to Figs. 5to 7, there is shown the af orenenti oned ink tibbon
clrtridge 1 installed in a t her ma rt ,Wg appar at us. The printing

agpar at us I ncl udes a housi ng (noti;idsgltgnd a head support arm 51

di'sposed in the housing as seen in the draw ngs. The 20 head support arm

51 is fixedly supported on a rotational axis 52 and provided with a
thermal head 50 at one end

33 51 24

52

1 ' “\“ \ ‘/ ]
. 40_ i » \ \ -\i\'\ /

: LoH
\
1 G RB S Jun 53
3a N 9
B ) 50 - .

f 31,4
2 3 33

54

I
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Eof renote fromthe other end coé;kg d with the axis 52. A

brial gear 53 is also fixedly supported on the axis 52 to thereby be

t abl e together with the head 25 support arm51 in sane direction as

¥ of rotation of t he head support arm 51, when the axis 52 is

Rt ed. Upon rotation, the sectorial gear 53 neshes with the

- shaped gear 32 of the ring 30 nounted on the supply spool 20. The

ing of the sectorial gear 53 with the 30 di sc-shaped gear 32 allows the
' 30 to rotate on the annul ar groove 25 of the nipple 24 of the

sug@ly spool 20. As shown in Figs. 5 to 7, the thermal

#ting apparatus includes a platen roller 54 adjacent which the I nk

ri Bon cartridge 1 is |ocated. Disposed on the right

FIG.8
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DEVICE FOR IDENTIFYING AN INK
RIBBON CARTRIDGE USED IN A PRINTER

BACKGROUND OF THE INVENTION
The present invention relates to a printing

apparatus in which an ink ribbon cartridge is detachably

mounted, and more specifically to a device for
1dentifying the ink ribbon cartridge used in the printing
apparatus. .

An ink.ribbbn cartridge for use in a thermal
printer is well known in the art. The ink ribbon
cartridge includes a casing and at least one spool having
an ink ribbon thereon. There are provided various kinds
of ink ribbons with different characteristics, which are
selectively used depending upon a printing operation mode
such as multicolbr or monochrome printing, a sort of a

recording medium or else. Therefore, the 1ink ribbon
cartridge now mounted is to be replaced with another one
having a desired ink ribbon, if necessary. An

information mark iridicating the characteristic of the ink

ribbon mounted is detected by a sensor disposed within

the printer so that the printing operation is

controllably performed on the basis of the detected

information mark. Conventionally, the information mark

is recorded on the cédsing of the ink ribbon cartridge in

such a manner as embossing or optical marking. One of
example of the ink ribbon cartridge with such an

information mark 1is disclosed in Japanese Patent

Application First Publication No. 63-254085.

However, many sensors must be provided for
detecting many information marks and thereby the prinfer
necessitates a relatively large space in which the
sensors are accommodated. Japanese Patent Application
First Publication No. 2-20368 discloses an ink ribbon
cartridge including a spool with an information mark
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side of the ink ribbon cartridge 1 as viewed in the drawings, are a pair
of photo-sensors 55 one of which is  shown in the draw ngs. The
phot o- sensors 55 are opposed’ to the information marks 34 and 35 on the
ring 30 through 5 the aperture 9 of the casing 2. The photo-sensors 55
detect the information marks 34 and 35 while the ring 30 Is-allowed to
rotate by neshing with the di sc-shaped gear  32. When t he
supply spool 20 and the take-up spool 10 40 are not operated prior to start
of a printing operation of the thernal %Njnting apparatus, the head
support arm51 is located in a substantially upright position where the
thermal head 50 is renote fromthe ink ribbon cartridge 1 as shown in

Fig. 5. The headchuppRdliciTed Mspd1qtiad eehiat AESCOEL 81N ViEt hthde 1k ation
of the ribbon. The information mark is provided on a peripheral
surface of the spool. The spool rotates to feed the ink
ribbon wound thereon so that the information mark on the
5 spool 1s detected by the sensors fixedly mounted in the
printer. A printing operation starts subsequent to the
detection of the information mark. In addition, Japanese
Patent Application First Publication No. 1-85787
discloses an ink ribbon cartridge including a spool with
70 a-timing mark which serves for detecting the number of
‘rotation of the spool. A remaining amount of the ink
ribbon unused is ascertained on the basis of the detected
number of rotation of the spool.
However, since the ink ribbon 1s derived from
15 the spool for detection of the information mark prior to
start of the printing operation, the derived ink ribbon
is unavailable for the printihg operation to thereby
cause an undesirably wasted ink ribbon unless the ihk
ribbon is wound back on the spool. If many information
20 marks on the spool should be detected, the number of
rotation of the spool increases so that an'amount of the
wasted ink ribbon increases. In a case where a device :
for reversing the spool is provided for preventing the
waste of the ink ribbon, the printer is complicated in
25 the structure. Further, in such a case, the derived ink
ribbon in unused state tends to be damaged during
reversing operation.
An object of the presént invention 1is to
provide a device for identifying an ink ribbon cartridge
30 Without rotating a spool.

- Another object of the present invention is to
provide a printing apparatus capable of detecting
information marks recorded on an ink ribbon cartridge
without complicating its structure.

SUMMARY OF THE_INVENTION '
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axis 52. in the countercl ockw se direction as indicated by the arrow A in
Fig. 6. At that tine, the thermal head 50 advances toward the ink ribbon
cartridge 1 i mediately before it contacts the ink ribbon 11. Associ ated
with 20 the countercl ockwi se rotation of the head support arm 51, t he
sectorial gear 53 is caused to rotate in the count ercl ockw se
direction as indicated by the arrow B in Fig. 6, while nmeshing with the
di sc-shaped gear 32 of the ring 30. OMng to the neshing of the sectori al
gear 53 25 with the disc-shaped gear 32, 4he ring 30 is forced to rotate
about the nipple 24 of the supply spool 20 in the cl ockwi se direction as
I ndi cated by the arrow Cin Fig. 6. The clockw se rotation force applied
to the ring 30 throughcé¢dediingctohagleel peesed ikneehtionenttherar ge 30

rather than tBe ergaQ M%GdPIEE Por St PPy ity 26 Ph! Pfobon cartridge
| used in a printing apparatus, comprising:

a spool rotatably disposed in the ink ribbon

5 cartridge and having an ink ribbon wound thereabout;

a ring mounted on the spool so as to be
rotatable relative thereto ‘and having an information mark
recorded thereon;

means for driving the ring on the spool; and

10 - sensor means for detecting the information mark
recorded on the ring, the sensor means being disposed in
the printing apparatus in opposite relation to the ring.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s'a plan view, partially broken away,

15 of an ink ribbon cartridge of a preferred embodiment
according to the ﬁresent invention;

Fig. 2 is a fragmentary perspective view of the
ink ribbon cartridge which includes a spool and a ring to
be mounted on the spool;

20 Fig. 3 shows a plan view of the spool on the
right hand and a longitudinal sectional view thereof on
the left hand; ' '

Fig. 4 is a side view of the spool shown in
Fig. 3;

25 | Fig. 5 1is a schematic side view of the ink
ribbon cartridge installed in a printing apparatus;

Fig. 6 1s a schematic side view of the ink
ribbon cartridge installed in the printing apparatus,
which the ring 1is caused to rotate for detection of

30 information marks recorded thereon prior to a printing
operation;

Fig. 7 is a schematic side view of the ink
ribbon cartridge installed in the printing apparatus,
which is in the printing operation; and

Fig. 8 is a fragmentary perspective view of an
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ring 30 with the nipple 24. During the clockw se rotation of the ring-
30, the information marks 34 and 35 on the ring 30 are detected by the
phot o- sensors 55. respectively. Subsequently, the head
support arm 51 further _

ink ribbon cartridge of another embodiment according to
the present invention, which employs a one-way clutch
provided on the spool and ring. '

DESCRIPTION OF THE PREFERRED EMBODIMENT

5 : Referring now to the drawings, there is shown

an ink ribbon ‘cartridge of a preferred embodiment

according to the present invention, which is detachably

mounted in a printing apparatus. As shown in Fig. 1, the

ink ribbon cartridge 1 includes upper and lower casings 3

70 and 4 which are made of synthetic resin. The lower and

hpper casings 3 and 4 are assembled to form a unitary

casing 2 which is of a substantially dumbbell shape in

section as shown in Fig. 5. The casing 2 accommodates a

supply spool 20 and a take-up spool 40 which are made of

15 synthetic resin. The supply and take-up spools 20 and 40

are disposed in parallel and rotatably supported in the

casing 2. As best seen in Figs. 2 and 3, the supply

spool 20 has a cylindrical body 21 which is formed at one

end thereof with a flange 22.. Thé flange 22 has a larger

20 outer diameter than that of the cylindrical body 21 and

is provided with an annular ridge'22a. At the other end

. of the cylindrical body 21, there are formed a small

éﬁ' ' diameter portion 23 and a nipple 24 projected outwardly

from a center of an outer end face of the small diameter

25 bportion 23. The supply spool 20 is rotatably supported

ar the nipple 24 and the flange 22 on bearing portions 5,

5 which are formed at opposite ends of the casing 2, as

seen in Fig.'l. The supply spool 20 is urged against one

of the bearing pdrtion 5 by a compression spring 7 which

30 1s mounted around the nipple 24 at the other bearing

‘portion 5. The take-up spool 40 is of substantially same

configuration as the supply spool 20 and has a

cylindrical body which is formed with a flange 42 and a

nipple 44 with or without a small diameter portion. The

take-up spool 40 is rotatably supported at the flange 42

-
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rotates in the counterclockw se direction to urge the t hermal head 50

agai nst the platen roller 54 through the color layer of the ink ribbon
11." The arcuate gear 53 further rotates in the counterclockw se
direction 5 together with the head support arm 51 and di sengages from

t he di sc-shaped gear 32 of the ring 30. Sinultaneously, t he supply
spool 20 and the take-up spool 40 are operated to rotate in the
countercl ockwi se direction as shown in Fig. 7. The ink ribbon 11 is
transported fromthe supply - 5 -

and the nipple 44 on bearing portions 6, 6 which are
formed at opposite ends of the casing 2, as seen in Fig.
1. The take-up spool 40 is urged against one of the
bearing portion 6 by a compression spring 8 which is
5§ mounted around the nipple 44 at the other bearing portion
6. An ink ribbon 11 is wound about the supply spool 20
and connected with the take-up spool 40 at one end
thereof. The ink ribbon 11 includes a substrate and a
color layer applied onto the substrate. The color layer
70 -includes thermal-sublimatable colors, for instance,
yellow, magenta and cyan colors, which are arranged in a
predetermined sequence (not shown). As seen in Fig. 1,
the color layer of the ink ribbon 11 is exposed through a
rectangular opening formed on a middle portion of the
15 upper casing 4.

As best shown in Fig. 2, rotatably fitted onto
the small diameter portion 23 is a ring 30 of synthetic
resin which has an outer diameter substantially same as
that of the cylindrical body 21 of the spool 20. The

20 ring 30 includes an annular body 31 and a disc-shaped
gear 32 formed integrally with the annular body 31. A
portion of the annular body 31 and thé disc-shaped.gear
32 is exposed through an aperture 9 which is formed on a“
right circular portion of the casing 2 as viewed in Fig.

25 5. The disc-shaped gear 32 has a center hole and a pair
of iugs 33, 33 projecting inwardly from a peripheral
portion around the center hole in opposed relation to
each other so as to form the center hole of an
approximate "Z" shape as best shown in Fig. 4. The ring

30 380 is mounted on the supply spool_zo in such a manner
that the center hole of the disc-shaped gear 32 is fitted
into an annular groove 25 formed on the inner side of the
nipple 24 of the supply spool 21. As seen in Figs. 3 and
4, the lugs 33, 33 are designed so as to elastically
deform sufficiently to engage the annular groove 25 of
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10 spool 20 to the take-up spool 40 in a direction as

the sectorial gear 53, the ring 30 is again allowed to rotate on the

i ndi cated by the
arrow D in Fig. 7. Since the disc- shaped gear 32 is di sengaged from

groove 25 of the nipple 24 together with the supply spool 20 in the

countercl ockwi se direction as indicated by the arrow E

15

Referring to Fig. 8. there is shown anot her preferred enbodi nent of the
i nk ribbon cartridge according to the present invention. In the
nunerals indicate |ike-parts of the ink ribbon cartridge
20 of the above described first enbodi nent and therefore det ai | ed
expl anations thereof are omtted hereinafter. This enbodinent is

substantial |y sdife¢ 24PPhe 24y stThe rizghdQi Aerlisiehita FataetRe teERPRSE spool

drawi ng, |ike

20 has a clutchwith gasr shifp Whisdpodhe20i dge 30or ahat agagementtecbONthdie

10

15

20

25

30

lugs 33, 33 with the annular groove 25 of the nipple 24,
unless any external force is exerted thereon.

As best seen in Fig. 2, the annular body 31 of
the ring 30 has information marks 34 and 35 which are
recorded on a circumferential outer surface of the
annular body 31 in the form of bar code. The information
marks 34 and 35 indicate a variety of informations such

.4s the number of rotation of the ring 30 and

characteristics of the ink ribbon 11, for example, sort,
size and sensitivity of the ink ribbon 11. A film with
the information marks 34 and 35 may be applied onto the

annular body 31 of the ring 30.

Referring to Filgs. 5§ to 7, there is shown the
aforementioned ink ribbon cartridge 1 installed in a
thermal printing apparatus. The printing apparatus
includes a housing (not shown) and a head support arm 51
disposed in the housing as seen in the drawings. The
head support arm S1 is fixedly supported on a rotational
axis 52 and provided with a thermal head 50 at one end
thereof remote from the other end connected with the axis
S52. A sectorial gear 53 is also fixedly supported on the
axis 52 to thereby be rotatable together with the head
support arm 51 in same direction as that of rotation of
the head support arm 51, when the axis 52 is rotated.
Upon rotation, the sectorial gear 53 meshes with the
disc-shaped gear 32 of the ring 30 mounted on the supply
spool 20. The meshing of the sectorial gear 53 with the
disc-shaped gear 32 allows the ring 30 to rotate on the
annular groove 25'of the nipple 24 of the supply spool
20. '

As shown in Figs. § to 7, the thermal printing

apparatus includes a platen roller 54 adjacent which the
ink ribbon cartridge 1 is located. Disposed on the right
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25 supply spool 20 has a pawl 106 engageable with the clutch gear
The clutch gear 100 is integrally fornmed on . the cylindrical body
adj acent the small dianeter portion 23 of the supply spool 20.

integrally forned on a peripheral inner end of the 30
annul ar body 31 of the ring 30 so as to extend radially I nwar dl y

paw 106 is

t herefrom
supply spool
clutch gear
thereto is

A countercl ockwi se rotation of the
20 is restricted due
100 whil e

5

10

20

25

30

allowed. Thus, the clutch gear 100 and the paw 106

gide of the ink ribbon cartridge 1 as viewed in the
drawings. are a pair of photo-sensors 55 one of which is

100.

21
The

shown in the drawings. The photo-sensors 55 are opposed:-

to the information marks 34 and 35 on the ring 30 through
the aperture 9 of the casing 2. The photo-sensors 55
detect the information marks 34 and 35 while the ring 30
is allowed to rotate by meshing with the disc-shaped gear
32. -

When the supply spool 20 and the take-up spool
40 are not operated prier to start of a printing
operation of the thermal printing apparatus, the head
support arm 51 is located in a substantially upright
position where the thermal head S0 is remote from the ink
ribbon cartridge 1 as shown in Fig. 5. The head support
arm 51 rotates in association with the rotation of the
#&is 52, in the counterclockwise direction as indicated
by the arrow A in Fig. 6. At that time, the thermal head
8 advances toward the ink ribbon cartridge 1 immediately
before it contacts the ink ribbon 11. Associated with
the counterclockwise rotation of the head support arm 51,
the sectorial gear 53 is caused to- rotate in the
COunterclockwise direction as indicated by the arrow B in
Fig. 6, while meshing with the disc-shaped gear 32 of the
ring 30. Owing to the meshing of the sectorial gear 53
with the disc-shaped gear 32, the ring 30 is forced to
rotate about the.nippie 24 of the supply spool 20 in the
¢lockwise direction as indicated by the arrow C in Fig.
6. The clockwise rotation force applied to the ring 30
hrough the disc-shaped gear 32 is sufficiently large
rather than the engaging force of the lugs 33, 33 of the
ring 30 with the nipple 24. During the clockwise
rotation of the ring 30, the information marks 34 and 35
o the ring 30 are detected by the photo-sensors 55,
re§pectively.

Subsequently. the head'support arm 51 further

ring 30 relative to the
to meshing of the pawl 106 with the
a clockwi se rotation of the ring 30 relative



cooperate with each other to act as a one-way cl utch or

rat chet gear

which restricts reverse rotation of the ring 30. As is
apparent fromthe above description upon

10

15

20

- 25

30

rotates in the counterclockwise direction to urge the
thermal head 50 against the platen roller 54 through the
color layer of the ink ribbon 11. The arcuate gear 53
further rotates in the counterclockwise direction
together with the head support arm 51 and disengages from

- the disc-shaped gear 32 of the ring 30. Simultaneously,

the supply spool 20 and the take-up spool 40 are operated
to rotate in  the counterclockwise direction as shown in
Fig. 7. The ink ribbon 11 is transported from the supply

-.spool 20 to the take-up spool 40 in a direction as

indicated by the arrow D in Fig. 7. Since the disc-
shaped gear 32 is disengaged from the sectorial gear 53,
the ring 30 is again allowed to rotate on the groove 25
of the nipple 24 together with the supply spool 20 in the
counterclockwise direction as indicated by the arrow E.

Referring to Fig. 8, there is shown another
preferred embodiment of the ink ribbon cartridge
according to the present invention. In the drawing, like
numerals indicate like parts of the ink ribbon cartridge
of the above described first embodiment and therefore
detailed explanations thereof are omitted hereinafter.
This embodiment is substantially same as the first
embodiment except that the supply spool 20 has a clutch
gear 100 while the ring 30 rotatably mounted on the
supply spool 20 has a pawl 106 engageable with the clutch
gear 100. The clutch gear 100 is integrally formed on
the c¢ylindrical body 21 adjacent the small diameter
portion 23 of the supply spool 20. The pawl 106 is

‘integrally formed on a peripheral inner end of the

annular body 31 of phe ring 30 so as to extend radially
inwardly therefrom. A counterclockwise rotation of the
ring 30 relative to the supply spool 20 is restricted due
to meshing of the pawl 1068 with the clutch gear 100 while
a clockwise rotation of the ring 30 relative thereto is
allowed. Thus,., the clutch gear 100 and the pawl 106
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5 detecting the information marks on the ring nounted on
spool, the ink ribbon is prevented from

the supply
undesi rabl e waste caused due to

derivation fromthe supply spool prior to start of the printing
oper-ati on. The ink ribbon cartridge may be of a single 10 spoo
type. whi ch includes one spool used as not a take-up spool but a supply
spool . Further, the disc-shaped gear of the ring may be replaced with a
pul | ey nade of frictional material such as rubber.

: g -

cooperate with each other to act as a one-way clutch or
ratchet gear which restricts reverse rotation of the ring
30. '

_ As 1is apparent from the above description, upon
detecting the information marks on the ring mounted on

the supply spool, the ink ribbon is prevented from.

undesjrable waste caused due to derivation from the
supply spool prior to start of the printing operation.
The ink ribbon cartridge may be of a single

10 spool type which includes one spool used as not a take-up

spool but a supply spool. Further, the disc-shaped gear
of the ring may be replaced with a pulley made of
frictional material such as rubber.
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1. A device for identifying an

ri bbon c used in a printing apparatus, conprising:
a spool nm mfm,@m ,,sposed in the ink 05 ribbon cartridge (1) and

i nk

wound t her eabout ; a ring (30)
nmount ed on sai d spool s0 as to be 10 :

WHAT IS CLAIMED IS:
1. A device for identifying an ink ribbon cartridge

(1) used in a printing apparatus, comprising:

a spool (20) rotatably disposed in the ink .

ribbon cartridge (1) and having an ink ribbon (11) wound
thereabout;

a ring (30) mounted on said spool so as to be
rotatable relative thereto and having én information
mark (34, 35) recorded thereon;

' means (52,53) for driving said ring on said

~ spool; and

sensor means (55) for detecting said information

" ‘mark recorded on said ring, said sensor means being

disposed in the printing apparatus in opposite relation
to said ring. .

2. ‘The device as claimed in claim 1, wherein said
information mark (34, 35) indicates information about
characteristics of said ink ribbon (11).

3. The device as claimed in claim 1, wherein said
information mark (34, 35) indicates information about
rotation number of said ring (30).

4. The device as claimed in claim 1, wherein said
ring (30) and said ring driving means include geafs (32,
53) which are meshed with each other.

5. A detecting device as c¢laimed in claim 1,

J@herein said ring (30) and said ring driving means

include friction members which are contacted with each
other. .

6. A detecting device as claimed in claim 1,
wherein said ring (30) is disposed in a concentrical
relation to said spool (20) and has an outer diameter
substantially same as that of said spool.

7. A detecting device as claimed in claim 1,
further comprising one-way clutch means (100, 106) for
permitting said ring (30) to rotate in one direction but
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rotatabl e relative thereto and having an information mark (34, 35)
recw means (52,53) for driving said ring on
spool ; and sensor means (55) for detecting said

h?lﬁém\lﬂﬂ\lﬂlﬂ\mﬁ! o od, s 5 bppsei o vet oo 180 oY i ng

*Thé ‘“deVice as clained in claipql, wherein said I nformation
nark (34, 35) indicates information about characteristics of said ink
ri bbon (11). 3. The device as clained in claim1, wherein said 20
information mark (34, 35) indicates information about rotation

nunber of said pi&gediMg said4 ring F¥om dPYLaLiAg CiRi M@ | Regb2sd 1,
wherein said

direction, said one-way clutch means including engaging
members disposed on said spool and said ring,
respectively.

05 8. A detécting device as claimed in claim 1,
wherein said information mark (34, 35) is represented in
‘the form of bar code.

9. A printing apparatus comprising:
a housing;
10. a printing head (50) disposed in said housing:;
- a platen roller (54) opposed to said printing
head;

an ink ribbon cartridge (1) installed in said
housing, said ink ribbon cartridge comprising:

15 a casing (3, 4); .

a supply:spool (20) rotatably disposed within
said casing;
an ink ribbon (11) wound on said supply spool
and urged by said printing head against a
20 recording medium placed on said platen roller,
said ink ribbon including a substrate film and
a color layer formed thereon, and | '
a ring (130) rotatably mounted on said supply
spool (20) so as to be rotatable relative

25 thereto and having an information mark (34,

35) recorded thereon; |
means (52, 53) for driving said printing head,
said head driving means being rotatably disposed
in said housing;

30 means (32) for driving said ring of said ink
ribbon cartridge, said ring driving means being
operatively connected with said head driving
means to rotate in same direction together

therewith; and
35
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ring (30) and said ring driving nmeans include gears (32, 53) which are
nmeshed with each other. 25 5. A detecting device as clainmed in

et ode i cHINTRARARIEMIN S o 2 tont s ca i thocach ' ° other. 6.

A detecting *de¥icde "asS cfained in claim 1, 30 wherein said ring

(30) is disposed in a concentrical relation to said spool (20) and
has an outer dianeter substantiall y“sane as that of said spool. 7.
A detecting device as claimed in claim 1, further conprising

one-way clutch neans (100, 106) for 35 permtting said ring (30) to rotate
in one direction but  ;onsor means (55) for detecting said information
nark on said ring, said sensor means being
iisposed in said housing.
10. A printing apparatus as claimed in claim 9,
05 wherein said information mark (34, 35) indicates
informa:tion about characteristics of said ink ribbon
(11) .
11, AR printing apparatus as claimed in claim 9,
wherein said information mark (34, 35) indicates
10 information about rotation number of said ring (30).
12, A printing apparatus as claimed in claim 9,
wherein said ring (30) and said ring driving means (32,
53) include gears which are meshed with each other.
13. A printing apparatus as claimed in claim 9,
15 wherein said ring (30) and said ring driving means
include friction members which are contacted with each
other. .
14, A printing apparatus as claimed in <c¢laim 9,
wherein said ring (30) is disposed in a concentrical
20 ' relation to said supply spool (20) and has an outer
diameter substantially same as that of said supply
spool. ' ’
15. A printing apparatus as claimed in claim 9,
- further comprising one-way clutch means (100, 106) for
25 permitting said ring (30) to rotate in one direction but
preventing said ring from rotating in the reverse
diféetion, said one-way clutch means including engaging -
members 'ﬁisposed on said supply spool and said ring,
respective ly.
30 16. A printing apparatué as claimed in claim 9,
wherein sg {4 information mark (34, 35) is represented in
the form »of bar code.

¥
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preventing said m rotating in the reverse di rection,

sai d oné-way cIutch means i ncl udi ng engagi ng

| S

13

17. ' .
: A printing apparatus as claimed in claim o9,
uI:her comprising a take~-up spool (40) for taking wup
sa ink ribbon (11) which is derived from said suppl
spool (20). e
05 18.
_ : A printing apparatus as claimed in claim 9
W
(lfrein said casing (3, 4) of said ink ribbon cartridg;
s formed with an opening (9) through which said
information mark is detected.
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menbers di sposed on said spool and said ring, respectively. 05

8. A detecting device as clainmned in claim 1, wherein said

i nformation mark (34, 35) is represented in the form of bar code.

9. A printing apparatus conpri sing: ~a housing; 10

a printing head (50) disposed in said housing; a platen roller (54)
opposed to said printing ~ head; , an ink ribbon : -
cartridge (1) installed in said housi ng, said ink ribbon

Cpool (30) Tot at abl RN SifoB0R PENEARY IR ?Tgmfi‘fm?%%?“d CAmTRIDGE 8 SUPPLY
ABSTRACT OF THE DISCLOSURE . :

The device includes a spool (20) rotatably

disposed in the ink ribbon cartridge (1) and having an

ink ribbon wound thereabout (11). A ring (30) is mounted

05 on the spool so as to be rotatdble relative to the spool

and has information marks (34, 35) recorded thereon. A

photo-sensor (55) is disposed in the printing apparatus

in opposite relation to the ring and detects the

information marks recorded on the ring.

Fig. 1
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an ink ribbon (11) wound on said supply spool and urged by

said printing head against a 20 recordi ng nmedi um pl aced on said
pl dateén roller, said ink ribbon including a substrate film and
a color layer fornmed thereon, and. a ring (130) rotatably
nount ed on said supply : spool (20) so as to be rotatable
relative 25 thereto and having an information mark (34,

35) recorded thereon; means (52, 53) for driving said printing
head, _ said head driving nmeans being.rotatably di sposed

I n said housing; 30 means (32) for driving said ring of said

I nk ri bbon cartridge, said ring driving neans bei ng

operatively connected with said head difévi ng

FIG.1
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means to rotate in sane direction together therewith; and 35
12
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sensor neans (55) for detecting said information mark on said

ring, said sensor neans being _ di sposed i n said housing.

10. ~ A printing apparatus as clainmed in claim 9, 05 wherein said
information mark (34, 35) i ndi cat es i nf or mati on about
characteristics of said ink ribbon (11) . 11. A printing
apparatus as clainmed in claim 9, wherein said information mark
(34, 35) indicates 10 information about rotation nunber of said ring
(30). 12. A printing apparatus as clainmed in claim 9,

wherein said ring (30) and said ring .driving neans (32,
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53) include gears which are neshed with each other. 13. A printing
apparatus as clained in claim 9, 15 wherein said ring (30) and said
ring “driving neans i nclude friction menbers which are contacted with
each ot her. 14. A printing apparatus as clained in claim
9, . wherein said ring (30) is disposed in a concentrical 20 relation
to said supply spool (20) and has an outer di aneter substantially
sanme as that of said supply spool . - 15. A printing apparatus
as claimed in claim 9, further conprising one-way clutch neans (100,
106) for 25 permtting said ring (30) to rotate in one direction but
preventing said ring fromrotating in the reverse direction said
one-way clutch nmeans including engaging
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menbers di sposed on said supply spool and said ring, respectively. 30

16. A printing apparatus as clainmed in claim 9, wherein said
information mark (34, 35) is represented in the form of bar code.
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13 17. A printing apparatus as claimedin claim 9,

further conprising a take-up spool (40) for taking up said ink ribbon
(1@)-Mhich is derived fromsaid supply spool (20). 05 18. A
pfinting apparatus as clainmed in claim 9, wherein said casing (3,
4) 'of said ink ribbon cartridge (1) is formed with an opening (9)
through which said =~  information mark i s detected.

6/6

ELY

This is the replacement sheet

Date: ‘ 22FE8 1897



