
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
50

0 
51

7
B

1
��&������������

(11) EP 1 500 517 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
20.09.2006 Bulletin 2006/38

(21) Application number: 04016457.6

(22) Date of filing: 13.07.2004

(51) Int Cl.: �
B41J 35/36 (2006.01) B41J 17/36 (2006.01)

(54) Compact arrangement to detect the amount of unused ink ribbon

Kompakte Anordnung zum Detektieren der unbenutzten Farbbandlänge

Agencement compact pour détecter la quantité de ruban d’encre non utilisée

(84) Designated Contracting States: 
DE GB

(30) Priority: 24.07.2003 JP 2003279381

(43) Date of publication of application: 
26.01.2005 Bulletin 2005/04

(73) Proprietor: SHARP KABUSHIKI KAISHA
Osaka-�shi, Osaka 545-8522 (JP) �

(72) Inventors:  
• Suda, Takashi

Kashihara- �shi
Nara 634-0046 (JP) �

• Miyake, Hideyuki
Soraku- �gun
Kyoto 619-0224 (JP) �

• Shiraishi, Kenichi
Nara- �shi
Nara 631-0076 (JP) �

• Nishikawa, Takatomi
Kitakatsuragi- �gun
Nara 639-2154 (JP) �

(74) Representative: Müller - Hoffmann & Partner
Patentanwälte, 
Innere Wiener Strasse 17
81667 München (DE) �

(56) References cited:  
US- �A- 5 333 960

• PATENT ABSTRACTS OF JAPAN vol. 2000, no. 
19, 5 June 2001 (2001-06-05) & JP 2001 047717 A 
(NIPPON TOTOR CO LTD), 20 February 2001 
(2001-02-20)�



EP 1 500 517 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] The present invention relates generally to an image printing apparatus, such as a facsimile machine or a printer,
using a rolled ink ribbon. More particularly, the invention is concerned with a compact and low-�cost arrangement which
can detect the amount of an unused portion of an ink ribbon and whether the ink ribbon is securely mounted in an image
printing apparatus.

2. Description of the Related Art

�[0002] FIG. 4 shows a commonly known structure employed in an image printing apparatus, such as a facsimile
machine or a printer, using a rolled ink ribbon. The structure of FIG. 4 includes a supply spool on which an unused
portion of the ink ribbon is wound and a take- �up spool on which a used portion of the ink ribbon is wound.
�[0003] The image printing apparatus includes a thermal head and a platen roller located in a surrounding area of the
ink ribbon for transferring ink from the ink ribbon to printing paper. Typically, the image printing apparatus is constructed
in such a fashion that the platen roller feeds the printing paper while pressing the printing paper and the ink ribbon tight
against each other and the take-�up spool is turned at a speed matched to printing speed to continuously wind up the
used portion of the ink ribbon during a print job.
�[0004] In order to determine the amount of the unused portion of the ink ribbon, it is necessary to detect the amount
of the used portion of the ink ribbon in one way or another.
�[0005] A conventional arrangement as disclosed in Japanese Laid-�open Patent Application Nos. H04-331178 and
2001-47717, for example, employs an encoder including a disk in which a plurality of slits are formed and a sensor for
detecting rotation of a ribbon spool, the disk being disposed outside but on a common axis with the ribbon spool (supply
or take-�up side). This encoder counts the amount of rotation of the ribbon spool, and the amount of the unused portion
of the ink ribbon is calculated based on the counted amount of rotation of the ribbon spool. FIG. 5 is a schematic sectional
view showing a typical structure of the aforementioned conventional arrangement. As shown in FIG. 5, a rotating amount
detecting device (encoder) including a disk 13 in which a plurality of slits 3 are formed and a sensor 2 for detecting
rotation is installed in an apparatus body 5 which is separate from a ribbon core 4 on which an ink ribbon 1 is wound.
�[0006] Another conventional arrangement for detecting the amount of an unused portion of an ink ribbon is shown in
Japanese Laid- �open Patent Application Nos. H06-47977 and H10-244724. Although this arrangement also employs an
encoder like the one used in the aforementioned arrangement of Japanese Laid-�open Patent Application Nos.
H04-331178 and 2001-47717, this second arrangement detects the amount of the unused portion of the ink ribbon based
on a change in the period of rotation of a ribbon spool.
�[0007] Since the aforementioned conventional arrangements employ the rotating amount detecting device (encoder),
there is the need for an extra space in an image printing apparatus for installing such components as the disk in which
a plurality of slits are formed and the sensor for detecting the slits. Accordingly, the conventional arrangements have a
problem that the image printing apparatus becomes unnecessarily large. Another problem of the conventional arrange-
ments is that incorporation of the rotating amount detecting device (encoder) results in an increase in the manufacturing
cost of the apparatus because the provision of the aforementioned components increases the number of constituent
elements and these components are expensive high-�precision parts.

SUMMARY OF THE INVENTION

�[0008] In view of the foregoing, it is an object of the invention to provide a compact and low-�cost arrangement which
can detect the amount of an unused portion of an ink ribbon. It is a more specific object of the invention to provide a
compact and low- �cost ribbon support device in which the amount of ribbon feed per a specific number of rotations of an
ink ribbon varies as the ink ribbon is used, so that the amount of an unused portion of the ink ribbon can be detected
based on the amount of ribbon feed per the specific number of rotations of the ink ribbon.
�[0009] According to claim 1, a structured ink ribbon unit includes a ribbon core, a rolled ink ribbon wound around the
ribbon core, and a partitioning disk mounted in a terminal part of the ribbon core, the partitioning disk having openings
or projections used for detecting rotation of the rolled ink ribbon. With the structured ink ribbon unit thus constructed, it
is not necessary to provide a separate component to be used for detecting rotation of the rolled ink ribbon, so that the
construction of the ink ribbon unit and of the ribbon support device can be simplified.
�[0010] Furthermore, the ribbon support device can not detect the openings or the projections formed in the partitioning
disk for detecting rotation of the rolled ink ribbon if the ribbon core is not correctly installed. The image printing apparatus
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can notify a user of an abnormal situation by producing a warning if the ribbon core is not correctly installed.
�[0011] According to claim 2, a ribbon support device for rotatably supporting a rolled ink ribbon includes a structured
ink ribbon unit according to claim 1; and a sensor element for detecting the openings or the projections, the sensor
element being mounted inside a spool element supporting the ribbon core.
�[0012] Since the sensor element (e.g., a photoelectric sensor or a switch) disposed in the spool element detects the
openings or the projections formed in the partitioning disk mounted in the terminal part of the ribbon core, it is possible
to easily detect rotation of the ink ribbon.� Therefore, if provision is made to feed the ink ribbon by means of a stepping
motor, for instance, it is possible to easily know the amount of ribbon feed attained by a specific number of rotations
(e.g., a single rotation) of the rolled ink ribbon. When the amount of ribbon feed is known, the current outside diameter
of the rolled ink ribbon can be determined. The amount of an unused portion of the ink ribbon can be calculated from
the current outside diameter of the rolled ink ribbon thus obtained.
�[0013] The ribbon support device of the invention makes it possible to easily determine the amount of the unused
portion of the ink ribbon with a simple structure, without the need for separately providing a disk having a plurality of slits
formed therein on the outside of the ribbon core. With the ribbon support device of the invention, it is possible to definitely
determine the amount of the unused portion of the ink ribbon based on the amount of feed (or the number of steps) of
the stepping motor per the aforementioned specific number of rotations of the rolled ink ribbon. Therefore, the ribbon
support device of the invention is advantageous in that it is possible to determine the amount of the unused portion of
the ink ribbon even when the ink ribbon is once removed from an apparatus body and mounted again.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0014]

FIG. 1 is a sectional view of a ribbon support device and a structured ink ribbon unit according to a preferred
embodiment of the invention;
FIG. 2 is an enlarged sectional view of the ribbon support device of FIG. 1 particularly showing a portion around a
sensor;
FIG. 3 is a side view of an ink ribbon mounted on the ribbon support device of FIG. 1;
FIG. 4 is a sectional view showing the structure of a-�conventional ribbon support device and ribbon spools;
FIG. 5 is a schematic sectional view showing an ink ribbon mounted in the conventional ribbon support device; and
FIG. 6 is a graph showing the relationship between the number of feeding steps of a stepping motor and the amount
of an unused portion of an ink ribbon.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

�[0015] A ribbon support device and a structured ink ribbon unit according to a preferred embodiment of the invention
intended for use in an image printing apparatus are now described in detail with reference to the appended drawings.
FIG. 1 is a sectional view of the ribbon support device and the structured ink ribbon unit, and FIG. 2 is an enlarged
sectional view showing part of the ribbon support device.
�[0016] The structured ink ribbon unit includes a hollow ribbon core 4 and a rolled ink ribbon 1 which is wound around
the ribbon core 4 in a cylindrical form. On the inside of the ribbon core 4, there is mounted a partitioning disk 6 at a
specific distance from one end of the ribbon core 4. There are formed a large number of radially arranged narrow
openings, or slits, 9 in the partitioning disk 6. On the outside of the partitioning disk 6, there is provided a ribbon core
spool element 11 which fits into a cylindrical hole in the ribbon core 4 and supports the ribbon core 4, the ribbon core
spool element 11 incorporating a reflection-�type photoelectric sensor 10 for detecting rotation of the partitioning disk 6.
At the other end of the ribbon core 4 opposite to the ribbon core spool element 11, there is provided a detachable ribbon
core spool element 8 as shown in FIG. 1.
�[0017] Referring to FIG. 2, the outside diameter of the ribbon core spool element 11 is made approximately equal to
the inside diameter of the ribbon core 4, and the sensor 10 incorporated in the ribbon core spool element 11 is located
at a point slightly offset from a geometrical center of the partitioning disk 6. Since the sensor 10 is located between the
end of the ribbon core 4 and the partitioning disk 6 on the inside of the ribbon core spool element 11, the provision of
this sensor 10 does not cause any increase in the overall size of the ribbon support device. Since a large number of
radial slits 9 are formed in the partitioning disk 6 along a rotating direction thereof, each rotation of the ribbon core 4 is
detected when the sensor 10 has detected all the slits 9 formed in the partitioning disk 6. For just detecting the single
rotation of the ribbon core 4, the number of slits 9 formed in the partitioning disk 6 need not be so large. For detecting
a specific amount of rotation of the ribbon core 4, the number of slits 9 formed in the partitioning disk 6 should preferably
be made as large as possible to achieve high accuracy.
�[0018] FIG. 3 shows the shape of the partitioning disk 6 having the slits 9 as view from one side thereof. When using
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the ribbon support device of the embodiment, a user first inserts the ribbon core spool element 8 into the cylindrical hole
in the supply-�side ribbon core 4 from which the ink ribbon 1 is supplied. Next, the user fits the ribbon core 4 carrying the
rolled ink ribbon 1 on the ribbon core spool element 11 incorporating the sensor 10 which is fixed to an apparatus body.
During a print job when the ink ribbon 1 is consumed, the ink ribbon 1 is fed from the supply-�side ribbon core 4 at a
specific rate by a ribbon feeding mechanism 12 including a ribbon feeding stepping motor. At this time, the sensor 10
verifies whether the ribbon core 4 rotates by detecting the slits 9 formed in the partitioning disk 6 which is mounted in
the rotating ribbon core 4. If an output of the sensor 10 alternates between ON and OFF states, the ink ribbon unit
currently used is a correct standard product. If the output of the sensor 10 does not alternate between the ON and OFF
states, the ink ribbon unit currently used is a wrong, or nonstandard, product or not correctly mounted. In the latter case,
the ribbon support device produces an audible or visual warning to alert the user to an abnormal situation. As the sensor
10 counts the number of slits 9, the ribbon support device determines whether the counted number of slits 9 has reached
a value corresponding to one rotation of the ribbon core 4, or the rolled ink ribbon 1.
�[0019] According to the invention, the partitioning disk 6 may have a number of projections instead of the slits 9. Also,
the ribbon support device may employ a transmission- �type sensor or a switch instead of the aforementioned reflection-
type photoelectric sensor 10.
�[0020] With the aforementioned arrangement of the ribbon support device, it is possible to calculate the length L of
the ink ribbon 1 supplied by one rotation of the ink ribbon 1 by counting the amount of feed (or the number of steps) of
the ribbon feeding stepping motor per rotation of the ink ribbon 1.
�[0021] Thus, 

�[0022] Here, the outside diameter D of the ink ribbon 1 is given by the following equation: �

 

�[0023] If the outside diameter D of the ink ribbon 1 is known, it is possible to calculate the amount of an unused portion
(or remainder) LL of the ink ribbon 1 from a commonly known equation for calculating the length of a rolled product. A
commonly applicable equation for calculating the length LL of the remainder of the ink ribbon 1 is shown below for
reference: 

where D is the outside diameter of the ink ribbon 1, d is the outside diameter of the ribbon core 4, and t is the thickness
of the ink ribbon 1.
�[0024] The ribbon support device determines the length LL of the remainder of the ink ribbon 1 in the aforementioned
manner. When the length LL of the remainder of the ink ribbon 1 becomes equal to or smaller than a specified amount,
the ribbon support device notifies the user by producing a buzzer sound or a visual indication. In this embodiment, the
length LL of the remainder of the ink ribbon 1 can be definitely determined based on the amount of feed (or the number
of steps) of the ribbon feeding stepping motor per rotation of the ink ribbon 1. The aforementioned arrangement of the
embodiment is advantageous in that it is possible to determine the length LL of the remainder of the ink ribbon 1 even
when the structured ink ribbon unit is once removed from the apparatus body and mounted again.
�[0025] The ribbon support device is applicable to a known image printing apparatus for printing an image on paper
by use of an ink ribbon. A CPU of the image printing apparatus also functioning as a ribbon remainder calculator calculates
the amount of the unused portion LL. The CPU detects whether the ink ribbon is correctly mounted by detecting the
rotation of the openings or the projections. The image printing apparatus has an indicator for indicating the amount of
the unused portion LL calculated by the CPU, thereby allowing a user to confirm when the ink ribbon should be changed.
The indicator gives a warning when the ink ribbon is not correctly mounted.
�[0026] As an alternative to the aforementioned calculation-�based method, the amount of a used portion or an unused
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portion of the ink ribbon 1 may be determined based on an experimentally obtained relationship between the amount of
the used portion or the unused portion of the ink ribbon 1 and the number of feeding steps of the ribbon feeding stepping
motor. According to this alternative method, the experimentally obtained relationship between the amount of the used
portion or the unused portion of the ink ribbon 1 and the number of feeding steps of the stepping motor is graphed as
shown in FIG. 6, for example. The amount of the used portion or the unused portion of the ink ribbon 1 is determined
based on the accumulated number of feeding steps of the stepping motor using a graph thus obtained. In the example
of FIG. 6, the horizontal axis represents the accumulated number of feeding steps of the stepping motor while the vertical
axis represents the length of the remainder of the ink ribbon 1.
�[0027] If it is desired to indicate the amount of the unused portion of the ink ribbon 1 when the length of the remainder
of the ink ribbon 1 has reached 10 m, for example, such an indication is given when the accumulated number of feeding
steps of the stepping motor has reached a value corresponding to a point on the graph where the length of the remainder
of the ink ribbon 1 is 10 m. The ribbon support device of the foregoing embodiment is applicable to any kinds of apparatuses
as a device for supporting a rolled ink ribbon or rolled printing paper. When applied to such apparatuses, the ribbon
support device can detect the amount of an unused portion of the ink ribbon or the printing paper with high accuracy. A
facsimile machine, for example, employs a stepping motor which feeds an ink ribbon at a rate of 1/7.7 mm to 1/15.4 mm
per step of the stepping motor. Since this ribbon feeding length per step of the stepping motor is sufficiently small
compared to the length of an printable area on each sheet of printing paper,� the ribbon support device applied to the
facsimile machine can precisely detect the amount of the unused portion of the ink ribbon.

Claims

1. A structured ink ribbon unit comprising:�

a ribbon core (4);
a rolled ink ribbon (1) wound around the ribbon core 4; and
characterized by further comprising
a partitioning disk (6) mounted in a terminal part of the ribbon core (4), the partitioning disk (6) having openings
or projections used for detecting rotation of the rolled ink ribbon (1).

2. A ribbon support device for rotatably supporting a rolled ink ribbon (1), said ribbon support device characterized
by comprising a structured ink ribbon unit according to claim 1; and
a sensor element (10) for detecting the openings or the projections, the sensor element being mounted inside a
spool element (11) supporting the ribbon core (4).

3. An image printing apparatus characterized by comprising: �

the ribbon support device according to claim 2; and
a ribbon remainder calculator for determining whether the.rolled ink ribbon has rotated a specific number of
times by detecting the openings or the projections by means of the sensor element and for calculating the
amount of an unused portion of the ink ribbon based on the outside diameter of the ink ribbon wound on the
ribbon core obtained from the amount of ribbon feed per said specific number of rotations of the ink ribbon.

4. The image printing apparatus according to claim 3, wherein the ribbon remainder calculator detects whether the ink
ribbon is correctly mounted by detecting rotation of the openings or the projections.

5. The image printing apparatus according to claim 3, characterized by further comprising an indicator for indicating
the amount of the unused portion of the ink ribbon.

6. The image printing apparatus according to claim 4, wherein the indicator gives a warning when the ink ribbon is not
correctly mounted.

Patentansprüche

1. Strukturierte Tintenbandeinheit, umfassend: �

einen Bandkern (4);
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ein gerolltes Tintenband (1), das um den Bandkern (4) gewickelt ist; und
dadurch gekennzeichnet, dass sie weiter umfasst:�

eine Teilungsplatte (6), die an einem Abschlussteil des Bandkerns (4) angebracht ist, wobei die Teilungs-
platte (6) Öffnungen oder Auskragungen aufweist, die zum Erfassen einer Drehung des gerollten Tinten-
bands (1) verwendet werden.

2. Bandhaltevorrichtung zum drehbaren Halten eines gerollten Tintenbands (1), wobei die Tintenhaltevorrichtung da-
durch gekennzeichnet ist, dass sie umfasst: �

eine strukturierte Tintenbandeinheit nach Anspruch 1;
ein Sensorelement (10) zum Erfassen der Öffnungen oder der Auskragungen, wobei das Sensorelement in-
nerhalb eines Spulenelements (11), das den Bandkern (4) hält, angebracht ist.

3. Bilddruckvorrichtung, dadurch gekennzeichnet, dass sie umfasst:�

eine Bandhaltevorrichtung nach Anspruch 2; und
eine Bandrest-�Berechnungseinheit zum Bestimmen, ob sich das gerollte Tintenband eine spezifische Anzahl
von Malen gedreht hat, indem die Öffnungen oder die Auskragungen mittels des Sensorelements erfasst werden,
und zum Berechnen der Menge eines nicht verwendeten Abschnitts des Tintenbands auf der Grundlage des
Außendurchmessers des Tintenbands, das auf den Bandkern gewickelt ist, erhalten aus der Menge der Band-
zufuhr pro der spezifischen Anzahl von Drehungen des Tintenbands.

4. Bilddruckvorrichtung nach Anspruch 3,
wobei die Bandrest-�Berechnungseinheit erfasst, ob das Tintenband korrekt angebracht ist, indem eine Drehung der
Öffnungen oder der Auskragungen erfasst wird.

5. Bilddruckvorrichtung nach Anspruch 3,
dadurch gekennzeichnet, dass sie weiter eine Anzeigeeinheit zum Anzeigen der Menge des nicht verwendeten
Abschnitts des Tintenbands anzeigt.

6. Bilddruckvorrichtung nach Anspruch 4,
wobei die Anzeigeeinheit eine Warnung ausgibt, wenn das Tintenband nicht korrekt angebracht ist.

Revendications

1. Unité de ruban encreur structurée comprenant : �

un mandrin de ruban (4) ;
un ruban encreur en rouleau (1) enroulé autour du mandrin de ruban (4) ; et
caractérisée en ce qu’ elle comprend en outre :�

un disque de séparation (6) monté dans une partie terminale du mandrin de ruban (4), le disque de séparation
(6) comportant des ouvertures ou des saillies utilisées pour détecter la rotation du ruban encreur en rouleau
(1).

2. Dispositif de support de ruban destiné à supporter de manière rotative un ruban encreur en rouleau (1), ledit dispositif
de support de ruban étant caractérisé en ce qu’ il comprend une unité de ruban encreur structurée selon la reven-
dication 1 ; et
un élément de détection (10) destiné à détecter les ouvertures ou les saillies, l’élément de détection étant monté à
l’intérieur d’un élément formant bobine (11) supportant le mandrin de ruban (4).

3. Dispositif d’impression d’image caractérisé en ce qu’ il comprend :�

le dispositif de support de ruban selon la revendication 2 ; et
un calculateur de ruban restant destiné à déterminer si le ruban encreur en rouleau a tourné un nombre spécifique
de fois en détectant les ouvertures ou les saillies à l’aide de l’élément de détection et à calculer la quantité de
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partie inutilisée du ruban encreur sur la base du diamètre extérieur du ruban encreur enroulé sur le mandrin
de ruban obtenue à partir de la quantité de ruban introduit pour chaque nombre spécifique de tours du ruban
encreur.

4. Dispositif d’impression d’image selon la revendication 3, dans lequel le calculateur de ruban restant détecte si le
ruban encreur est correctement monté en détectant la rotation des ouvertures ou des saillies.

5. Dispositif d’impression d’image selon la revendication 3, caractérisé en ce qu’ il comprend en outre un indicateur
destiné à indiquer la partie inutilisée du ruban encreur.

6. Dispositif d’impression d’image selon la revendication 4, dans lequel l’indicateur produit un avertissement lorsque
le ruban encreur n’est pas monté correctement.
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