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Description

[0001] The presentinvention relates to a cleaning de-
vice for an inkjet printing head and a method for cleaning
such a head. The presentinvention also relates to a wip-
er to be used for cleaning the inkjet recording head, and
an inkjet recording apparatus having such a wiper.
[0002] Printing apparatuses have their respective
functions of printing, copying, and facsimile machines,
or used as output devices of complex electronic devices
(e.g., computers and word processors) and worksta-
tions. Each of such printing apparatuses is configured
to print an image on an object to be printed (hereinafter,
referred as a printing medium) such as a sheet of paper
or a plastic sheet in accordance with image information.
In addition, the printing apparatus may be classified into
one of several types, i.e., inkjet type, wire-dot type, ther-
mal type, laser-beam type, and the like by its printing
procedure.

[0003] For a serial-type printing apparatus, a printing
means performs a main-scanning movement in the di-
rection (i.e., a main-scanning direction) that intersects
the direction (i.e., a sub-scanning direction) of transfer-
ring a printing medium. The serial-type printing appara-
tus prints information throughout the printing medium by
repeating the following procedure. First, the printing me-
dium is arranged in a predetermined printing position,
and subsequently one line of image is printed on the
printing medium by the printing means mounted on a
carriage that moves along the printing medium in the
main-scanning direction. After that, the printing medium
shifts its position at a predetermined pitch in the sub-
scanning direction (i.e., a pitch transfer) and then a sub-
sequent line of image is printed on the printing medium
being stopped again.

[0004] For a line-type printing apparatus, on the other
hand, a printing means does not perform a main-scan-
ning movement and an image can be printed by a sub-
scanning movement of printing medium in its transfer
direction. The line-type printing apparatus prints infor-
mation throughout the printing medium by repeating the
following procedure. First, the printing medium is ar-
ranged in a predetermined printing position. Then, the
printing means placed in a predetermined position prints
one line of image on the printing medium at a time. Sub-
sequently, the printing medium shifts its position at a
predetermined pitch in the sub-scanning direction (i.e.,
a pitch transfer), followed by printing a subsequent line
of image on the printing medium at a time.

[0005] Among the printing apparatuses, the inkjet
type printing apparatus (also simply referred as an inkjet
printing apparatus) prints information on a printing me-
dium by ejecting ink thereon from a printing means (i.e.,
a printing head). Such an inkjet printing apparatus can
be configured so as to easily make the printing means
as compact as possible and print an image with extraor-
dinary definition at high speed on a piece of ordinary
paper without a specific treatment thereon. In addition,
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the inkjet printing apparatus has the advantages of: its
excellent cost/performance ratio, an operation mode
with a low noise level (i.e., a non-impact operation
mode), and a multi-color print using multiple colors with
ease. A line-type inkjet printing apparatus, in particular,
uses a line-type-printing head where a plurality of orific-
es is arranged in the width direction of printing medium
and allows a high-speed printing more than ever.
[0006] Particularly, an inkjet printing head that ejects
ink using thermal energies can be easily made as one
having a high-density liquid path arrangement (a high-
density orifice arrangement) by means of semiconduc-
tor fabrication process including etching, sputtering, and
deposition to form electrothermal conversion elements,
electrodes, liquid-path walls, and a top plate on a sub-
strate, resulting in compact more than ever.

[0007] There is a wide variety of demands on the ma-
terial of printing medium. In recent years, the use of thin
paper and converted paper (e.g., paper punched with
holes or perforated for filing, and paper with some spec-
ified shape) has come to be demanded by a person
skilled in the art in addition to the use of ordinary printing
media such as ordinary paper and resin thin plate (e.g.,
OHP sheet).

[0008] For the inkjet printing apparatus described
above, an ink-supplying path from an ink tank to the
inkjet printing head may be contaminated with foreign
substances such as dust and air bubbles. As an inner
diameter of a liquid path communicating with an orifice
formed on the printing head is small on the order of a
few tens of micrometer, there is the fear of preventing a
flow of ink passing through the liquid path by the depos-
iting of the foreign substances on the interior wall of the
liquid path when such substances arrive in the liquid
path, resulting in the decreased efficiency of ink ejection
and the decreased responsivity of ink ejection to printing
signal. If such conditions become serious, ejection fail-
ures including a failed ink ejection may be caused as a
result of clogging the orifice. The consistency of ink com-
position becomes increased when the ink ejection has
not been performed even though ink remains in the lig-
uid path of the inkjet printing apparatus. As a result, the
ejection failures may be also caused by fixing the ink
components on the liquid path.

[0009] There is also the possibility of the depositing
of ink droplets, waterdrops, and foreign substance such
as dust on a surface (also referred as an orifice surface)
of ink-ejecting orifices of the inkjet printing head. Such
a deposit may pull an ejected ink droplet to change the
direction of ink ejection. As a result, an image degrada-
tion may be occurred.

[0010] Forthe sake of resolving those disadvantages,
the inkjet'printing apparatus has a specific configuration
that cannot be found in other printing apparatuses. That
is, an ejection-failure recovering system having means
for cleaning ink in the liquid path and means for keeping
the favorable condition of the orifice surface is provided
on the inkjet printing apparatus.
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[0011] Approaches for recovering the ejection failure
by such a recovering system includes the introduction
of fresh ink into the liquid path. For the introduction of
fresh ink, there is a method known as "a preliminary
ejection" or "an empty ejection", where ink which is not
responsible for printing an image is ejected from the
printing head into a predetermined ink receiver by driv-
ing an element that ejects energy for ejecting ink (an
ejection energy generating element). Alternatively,
there is another method known as "a pumping", where
ink is forced to be discharged from an orifice by applying
a predetermined pressure on the liquid path or by draw-
ing in ink from the orifice by suction or the like.

[0012] Furthermore, there is a method known as "a
wiping" using a wiping member that moves over an ori-
fice surface of the inkjet printing head while maintaining
continuous contact. In the wiping method, the orifice sur-
face can be wiped clean of an ink droplet or a foreign
substance (e.g., dust) being deposited in the vicinity of
the orifice by relatively moving the printing head and the
cleaning member.

[0013] For the wiping member, an elastic material
such as urethane rubber is generally used. The perform-
ance of the wiping member depends on the quality of its
material and the mechanical set-up condition. For main-
taining the performance all the time, it is preferable to
keep a surface of the wiping member clean. Thus, most
of the inkjet printing apparatuses has a cleaning mech-
anism in which the wiping member wipes or scratches
viscous ink or foreign substances and then pushes them
to an absorber or the like so as to absorb the wiped or
scratched one into the absorber.

[0014] Ifthe ink being collected by the wiping member
turns into the side of the printing head, the following
problems may be caused. That is, for example, the ac-
cumulation of such viscous ink adheres on a pitch roller
portion (a transfer means for a printing medium) and
smears on the printing medium fed in place; the ink
makes user's hands or the exterior of a printing head
dirty during the replacement of heads or the insertion
and withdrawal thereof from a carriage; or the ink makes
an electrical contact surface of the printing head dirty to
prevent the continuity in signal line, resulting in the ad-
verse effect on the motion of the printing apparatus.
[0015] Hereinafter, we will describe several methods
of cleaning a printing head of a printing apparatus in a
concrete manner as prior art examples.

[0016] A method known as an ejection failure-recov-
ery mechanism by suction (hereinafter, referred as "a
recovery by suction") includes the steps of capping a
nozzle portion (i.e., a portion of ejecting ink) of the print-
ing head by an elastic member (i.e., a capping member)
and then making the inside pressure of the cap negative
to recover the clogging of the above nozzle portion by
removing undesired materials such as debris and vis-
cous ink therefrom. Another method known as an ejec-
tion failure-recovery mechanism by applying pressure
to each of the nozzles to force the undesired materials
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out of the nozzle portion (hereinafter, referred as "a re-
covery by pressurization"). Following the recovery by
suction or the recovery by pressurization, furthermore,
there is a method of wiping an ink droplet by pressing
an elastic member against the face (i.e., a surface where
ink-ejecting orifices are formed) of the printing head to
entirely remove the ink droplet being remained on the
face (hereinafter, referred as "a wiping") . The wiping op-
eration may be automatically performed after the expi-
ration of a predetermined time interval to prevent the
problem of a deposition of fine spray of ink or the like
emitted from the nozzles on the face of the printing head
(i.e., the nozzle portion is covered with the accumulated
ink mist, resulting in an ink-ejection failure).

[0017] In ordinary cases, a wiping means to be used
in the wiping operation described above is an elastic
member formed as a sheet of rubber. The elastic mem-
ber wipes the surface of the printing head in the direction
perpendicular or parallel to a row of ink nozzles (i.e., ink-
ejecting orifices) in accordance with the form of the print-
ing head. Furthermore, there is another elastic member
having its narrowed or broaden width with-respect to
that of the face of the printing head.

[0018] In the above wiping means, however, there is
the fear of the laying-up of viscous ink on a surface of
the wiping member as a result of increasing the viscosity
of ink being adhered on that surface when the printing
apparatus keeps on printing (i.e., character recording or
the like) over an extended time period. If the wiping
member is narrower than the face of the printing head,
there is the fear of the deposition of ink on a portion of
the face where the wiping member does not contact
with. In this case, a sheet of printing paper may be
smudged as a result of rubbing the paper with the print-
ing head by the paper's movement. If the wiping member
is broader than the face of the printing head, there is the
fear of the deposition of viscous ink on the edge portion
of the face. When the ink is more deposited on the face,
a pinch roller may receive any excess amount of the de-
posited ink. Thus, there is the fear that the ink may be
transferred from the pitch roller to a sheet of printing pa-
per.

[0019] The problem of the ink deposition on the wiping
means can be solved by installing a wiper cleaner for
cleaning the wiping means in place. It means that the
wiper cleaner keeps the wiping means clean at all times.
[0020] However, we should take another measures
against the problem that the ink is deposited on the por-
tion of the face of the printing head where the wiping
member cannot contact with. Viscous ink may be de-
posited on a particular place of the face which cannot
be contact with the wiping member unless the relative
position between the printing head and the wiping
means is changed. Therefore, there is the idea that the
relative position between the printing head and the wip-
ing means is delicately displaced at the time the wiping
operation begin to start to decrease the deposition of
viscous ink deposition even in small quantities. Further-
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more, an additional wiping means which is broader than
the printing head may be installed to prevent the depo-
sition of viscous ink on the face. However, there is no
fundamental solution of the problem of depositing ink on
the edge of the face.

[0021] Each of Figs. 29 and 30 illustrates an inkjet
printing head and a carriage for explaining the problem
of depositing ink on the edge of the face in the printing
head.

[0022] In inkjet printing heads H (111, 112) to be
mounted on a carriage C, as shown in Fig. 29, an electric
contact portion 23 having contacts 22 to receive driving
signals for the printing head is provided on the upper
portion of the side of the printing head 21. On the other
hand, a carriage C has insertion portions for receiving
the printing heads H (111, 112). These insertion portions
have their respective electric contact portions 24, 25
with contact points 22A, respectively. The contact point
22Ais responsible for transmitting a signal to the printing
head H by contacting with the electric contact portion 23
on the head's side. In addition, the electric contact por-
tions 24, 25 establish connection with a control system
on a main body of the printing apparatus. As shown in
Fig. 29, the printing head H can be placed in the carriage
C through an opening in the direction shown by the ar-
row. It is noted that an ink deposit | can be found on the
side of the head H because the wiping means pushes
the ink deposit | aside at the time of cleaning operation.
[0023] When the printing head H with the ink deposit
| is inserted in the carriage C or withdrawn from the car-
riage C, there is a possibility that the ink deposition | on
the side 21 of the head H comes in contact with the elec-
tric contact portions 24, 25 of the carriage C. A short
circuit happens when the ink deposit | comes in contact
with at least one of the electric contact portions 24, 25
increasing the risk of damage to the control system of
the body.

[0024] An object of the present invention is to provide
a cleaning device and a cleaning method for an inkjet
head, a wiper used in such device and method, and an
inkjet printing apparatus.

[0025] The presentinvention is defined in the append-
ed claims.
[0026] According to the present invention, the side of

an inkjet printing head can be wiped to prevent an ink
deposition caused by an increase in the viscosity of ink.
As a result, there is no possibility of making a sheet of
printing paper dirty.

[0027] A wiping operation for the side of the head ac-
cording to the present invention includes: the relative
movement of an elastic member keeping contact with
the side of the head; and the relative movement of the
elastic member at a location some distance from the
side of the printing head in order to remove the ink de-
posit. Regarding the latter, we refer the relative move-
ment as one having the spacing or clearance between
the two. In addition, it is noted that a wiping for an orifice
surface of the printing head is the type of performing a
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sliding-contact cleaning.

[0028] Furthermore, the present invention makes an
inkjet printing apparatus as compact as possible with the
ability of preventing a deposition of viscous ink by pro-
viding a scraper which is able to protrude to the side of
the printing head and performs the relative movement
against the printing head. Consequently, there is no pos-
sibility to dirty the printing medium, the exterior, and the
user's hand, and also there is no possibility to produce
the adverse effect (e.g., less or no continuity of signal
lines as a result of making an electric contact surface of
the head) on the operating characteristics of the printing
head. The scraper protrudes to the side of the head by
the motion of a capping member that performs the rel-
ative movement against the printing head, so that there
is no need to install an extra mechanism for operating
the scraper. Therefore, it is possible to simplify the con-
figuration.

[0029] In addition, there is no need to provide an ad-
ditional part as a result of providing the scraper as a part
of the capping member that performs the relative move-
ment against the printing head.

[0030] A printing quality can be improved by appropri-
ately ejecting ink as a result that the printing head in-
cludes electro-thermal conversion elements that gener-
ate thermal energies for ejecting ink from the corre-
sponding orifices.

[0031] The above and other objects, effects, features
and advantages of the present invention will become
more apparent from the following description of the em-
bodiments thereof taken in conjunction with the accom-
panying drawings.

[0032] By way of example and to make the description
more clear, reference is made to the accompanying
drawings in which:

Fig. 1 is an exploded perspective view of a printing
apparatus as a first preferred embodiment of the
present invention;

Fig. 2 is a perspective view of a carriage and a wip-
ing mechanism portion of the printing apparatus
shown in Fig. 1;

Fig. 3 is an enlarged view of the wiping mechanism
portion shown in Fig. 2;

Fig. 4 is an enlarged view of a wiper portion of the
wiping mechanism portion shown in Fig. 3;

Fig. 5is a plan view of the wiper portion taken in the
direction shown by the arrow V in Fig. 4;

Fig. 6 is a side view of the inside of a pumping mech-
anism portion shown in Fig. 3;

Fig. 7 is a side view.of the inside of the pumping
mechanism portion shown in Fig. 6;

Fig. 8 is a side view of the pumping mechanism por-
tion shown in Fig. 6;

Fig. 9 is a graphical representation for illustrating a
recovering operation in the printing apparatus
shown in Fig. 1;

Fig. 10 is a perspective view of the wiping mecha-
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nism portion shown in Fig. 3;

Fig. 11 is an enlarged view of a main portion for il-
lustrating the relationship between the wiper and
the printing head shown in Fig. 10;

Fig. 12 is a plan view of the wiping mechanism por-
tion taken in the direction shown by the arrow XIl in
Fig. 10;

Fig. 13 is a front view of a wiper-holder base of Fig.
12 in a state of moving downward;

Fig. 14 is a perspective view of a carriage and a
wiping mechanism portion in accordance with a
second preferred embodiment of the present inven-
tion;

Fig. 15 is a perspective view of the wiping mecha-
nism portion shown in Fig. 14;

Fig. 16 is a perspective view of a wiper-holder base
of Fig. 15 at a descent;

Fig. 17 is a plan view for illustrating the carriage and
the wiping mechanism portion taken in the direction
shown by the arrow XVII in Fig. 14;

Fig. 18 is an enlarged view of a main portion for il-
lustrating the relationship between the wiper and
the printing head shown in Fig. 16;

Fig. 19 is a plan view for illustrating the wiper-holder
base taken in the direction shown by the arrow XIX
in Fig. 16;

Fig. 20 is a side view of a pumping mechanism por-
tion shown in Fig. 15;

Fig. 21 is a side view of the inside of the pumping
mechanism portion shown in Fig. 20;

Fig. 22 is a side view of the pumping mechanism
portion shown in Fig. 20;

Fig. 23 is a perspective view of a wiping mechanism
portion in accordance with a third preferred embod-
iment of the present invention;

Fig. 24 is a partially enlarged view of the wiping
mechanism portion taken in the direction shown by
the arrow XXIV in Fig. 23;

Fig. 25 is a perspective view of a main portion of a
cleaning member in accordance with a fourth pre-
ferred embodiment of the present invention;

Fig. 26A is a front view of a main portion of a clean-
ing member in accordance with a fifth preferred em-
bodiment of the present invention;

Fig. 26B is a front view of the main portion of the
cleaning member in accordance with a fifth pre-
ferred embodiment of the present invention;

Fig. 27 is a front view of a main portion of a cleaning
member in accordance with a sixth preferred em-
bodiment of the present invention;

Fig. 28 is a front view of a main portion of a cleaning
member in accordance with an seventh preferred
embodiment of the present invention;

Fig. 29 is a perspective view of a printing head and
a carriage for illustrating a problem of accumulating
viscous ink on the side of the printing head;

Fig. 30 is a side view of a main portion of the printing
head and the carriage for illustrating a problem of
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accumulating viscous ink on the side of the printing
head;

Fig. 31 is a graphical representation for illustrating
a recovering operation in the printing apparatus in
accordance with the eighth preferred embodiment
of the present invention;

Fig. 32 is a perspective view of a main portion of the
printing apparatus in accordance with the eighth
preferred embodiment of the present invention;
Fig. 33 is a side view for illustrating a scraper in a
state of moving downward in relation to the config-
uration shown in Fig. 32;

Fig. 34 is a side view for illustrating the scraper in
a state of moving upward in relation to the configu-
ration shown in Fig. 32;

Fig. 35 is a perspective view of a main portion of the
printing apparatus in accordance with a first un-
claimed example;

Fig. 36 is a side view for illustrating a scraper in a
state of moving downward in relation to the config-
uration shown in Fig. 35;

Fig. 37 is a side view for illustrating the scraper in
a state of moving upward in relation to the configu-
ration shown in Fig. 35;

Fig. 38 is a side view for illustrating a scraper in a
state of moving downward in accordance with a
second unclaimed example;

Fig. 39 is a side view for illustrating the scraper
shown in Fig. 38 in a state of moving upward;

Fig. 40 is a perspective view of a main portion of the
printing apparatus in accordance with an third un-
claimed example;

Fig. 41 is a side view for illustrating a scraper in a
state of moving downward in relation to the config-
uration shown in Fig. 40; and

Fig. 42 is a side view for illustrating the scraper in
a state of moving upward in relation to the configu-
ration shown in Fig. 40.

[0033] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0034] In the following embodiments, the term "ink"
herein used refers ink having a composition that in-
cludes an electrically conductive color material (e.g.,
carbon, ink dye) or an electrically conductive material
(e.g., conductive fixing material, conductive liquid ma-
terial). In addition, the term "the side" of a printing head
refers at least one surface being laterally positioned in
the direction of the respective movement of a carriage
or a printing head with a cleaning member. That is, the
side of the printing head is substantially parallel to the
direction of the respective movement.

[0035] The present inventors have observed that a
state of the ink deposit formed by the depositing of ink
on the side of the printing head. As a result, a width of
the ink deposit from the orifice surface to the side was
about 3 mm and a height of the ink deposit laterally pro-
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truding from the side was about 2.1 mm. Therefore, itis
preferable that a structural component for removing the
ink deposit is of about 3 mm or more in length and pro-
vided so as to face the side of the printing head. It is
also preferable that such a structural component ex-
tends from the side to the opposite one with respect to
the orifice surface. In addition, the distance from the side
of the printing head to the structural component for re-
moving the ink deposit depends on the amount of the
ink deposit to be removed. Thus, the distance is theo-
retically in the range of 2 mm or less to allow the move-
ment of the ink deposit from the side at a place facing
to the side. In actuality, however, the distance may be
in the range of 1 mm or less. In the following embodi-
ments, by the way, a width of slit-cut described later is
typically 0.5 mm but approximately 0.3 to 0.7 mm.
[0036] A material of the structural component for re-
moving the ink deposit on the side of the printing head
may be a rigid material, a plastic material, a rubber ma-
terial, or the like. Preferably, it may be of having elasticity
when it is constructed so as to integral with a portion of
performing a slide-contact cleaning of the orifice surface
of the printing head.

(First preferred embodiment)

[0037] Fig. 1 is an exploded perspective view of a
printing apparatus as a first preferred embodiment of the
present invention. Fig. 2 and Fig. 3 are enlarged per-
spective views of a capping portion of the printing appa-
ratus shown in Fig. 1.

[0038] Furthermore, Fig. 4 and Fig. 5 are enlarged
views of a wiper portion of the wiping mechanism portion
of the printing apparatus shown in Fig. 1.

[0039] InFig. 2, reference numeral 1 denotes a print-
ing head which is able to eject ink, 2 denotes a carriage
that moves reciprocally in the main-scanning direction
as indicated by the arrows A1 and A2. Two replaceable
printing heads 1 are mounted on the carriage 2, and
each of them may be provided as an inkjet cartridge by
coupling with an ink tank.

[0040] In Fig. 3, reference numeral 6 denotes a cap,
7 denotes a cap-holder, and 8 denotes a cap slider.
[0041] In Fig. 4 and Fig. 5, reference numeral 3 de-
notes a wiper, 4 denotes a wiper-holder, 5 denotes a
wiper-holder base, and 16 denotes a wiper-lock.
[0042] Furthermore, Fig. 6, Fig. 7, and Fig. 8 are sec-
tional views of a suction-pump portion, in which refer-
ence numeral 9 denotes an air-communicating tube, 10
denotes a suction tube, 11 denotes a suction pump, 12
denotes a recovery base, 13 denotes a suction roller,
14 denotes a roller holder, and 15 denotes a carriage
lock. The carriage 2 has a shaft bearing 100 through
which a guide shaft 101 is passed so as to guide the
movement of the carriage 2 reciprocally in the direction
along the arrows A1 and A2 without restraint.

[0043] The recovery base 12 is provided at a prede-
termined position in the right-hand part (i.e., on the ar-
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row A2 side) of the interior of a main body of the printing
apparatus. The cap-slider 8 on the recovery base 12 has
a protruded portion 8a. The carriage 2 pushes the pro-
truded portion 8a as shown in Fig. 2, so that the cap
slider 8 is able to move in the direction of the arrow A2
in conjunction with the movement of the carriage 2. The
cap holder 7 that keeps hold of the cap 6 moves along
the arrow A2 direction in conjunction with the cap slider
8 and concurrently moves upward so that the cap 6 caps
the printing head 1. The wiper-holder base 5 having the
wiper holder 4 with the wiper 3 is able to slide in con-
junction with the movement of cap slider 8 and concur-
rently moves upward and downward as a result of a
guide motion of a guide groove 5a and a pin 12c on the
side of the recovery base 12 as shown in Fig. 12 and
Fig. 13. The wiper 3 of the present embodiment is made
of a sheet of rubber.

[0044] The printing head 1 of the present embodiment
is constructed so as to eject ink from orifices (ink ejecting
ports) formed on a face 1A (see Fig. 11) that points
downward. A plurality of orifices is formed in series on
the face 1A in the direction that crosses the main-scan-
ning direction (i.e., in the direction of the arrows A1 or
A2). By repeating the movement of the printing head 1
in the main-scanning direction (the arrow A1 or A2 di-
rection) and the movement of a printing medium (not
shown) in the direction perpendicular to the main-scan-
ning direction, an image is printed on the printing medi-
um by ink dots. The printing head 1 can be constructed,
for example so as to have electrothermal conversion el-
ements for applying thermal energies on ink to eject ink
from the orifices.

[0045] In this embodiment, a home position (HP) of
the printing head 9 is established at a position [6] (see
Fig. 9) which is displaced in the right-hand (i.e., the allow
A2 direction) from a printing region of the printing medi-
um. A predetermined recovering motion can be per-
formed at an area between the positions [1] and [7] that
include the position [6]. The printing region is on the left-
hand (i.e., the allow A1 direction) of the position [7]. In
Fig. 9, "distance (mm)" is the moving distance of the car-
riage 2, "the number of pulses (P)" corresponds to the
number of driving-pulses generated for a pulse motor
for shifting the position of the carriage 2. The motion of
the printing apparatus at each of the positions will be
described later.

[0046] First, we will describe a configuration of the
suction pump 11.

[0047] The suction pump 11 is, for example a tube
pump as disclosed in Japanese Patent Laying-open No.
53-106802 (1978). If the roller holder 14 rotates in the
direction of the arrow a in Fig. 6, the suction roller 13
performs a relative movement along a cam 14a of the
roller holder 14 in the direction of the arrow b. Then, the
suction roller 13 rotates in the direction of the arrow a in
conjunction with the roller holder 14 under the condition
of keeping its location at a position on the side of a pe-
ripheral portion of the roller holder 14 by means of an



11 EP 0960 735 B1 12

end of the cam 14ain the.direction of the arrow b. There-
fore, the suction roller 13 presses the suction tube 10
positioned between the recovery base 12 and the suc-
tionroller 13 to generate an negative pressure in the cap
6 connected with the suction tube 10. If the roller holder
14 rotates in the direction of the arrow b in Fig. 6, the
suctionroller 13 performs a relative movement along the
cam 14a of the roller holder 14 in the direction of the
arrow a. Then, the suction roller 13 rotates in the direc-
tion of the arrow b in conjunction with the roller holder
14 under the condition of keeping its location at a posi-
tion on the inner side of the roller holder 14 in its radial
direction by means of an end of the cam 14a in the di-
rection of the arrow b. Therefore, the suction roller 13
rotates at a position where it cannot press the suction
tube 10, resulting that a negative pressure cannot be
generated in the cap 6 connected with the suction tube
10. The carriage lock 15 is constructed so as to be op-
erated in conjunction with the suction pump 11 through
a friction member 15a, so that it locks into place when
the suction pump 11 rotates in the reverse direction (the
arrow b) and it unlocks into place when the suction pump
11 rotates in the positive direction (the arrow a).

[0048] Next, configurations of the cap 6 and the pe-
riphery thereof will be described bellow.

[0049] As shownin Fig. 3, the cap 6 is held on the cap
holder 7 which is retained by the cap slider 8 through a
cap spring. If the carriage 2 moves across the right-hand
(the arrow A2 direction) of the position (CAP) [3], the
cap 6 is moved upward for capping the printing head 1
by the cap holder 7. In addition, the cap 6 includes two
openings as shown in Fig. 6. The cap 6 establishes con-
nection with an end of the suction tube 10 through its
opening and an end of the air-communicating tube 9
through its another opening.

[0050] The other end of the air-communicating tube 9
is inserted into the cap slider 8, and also a valve 17 is
provided on its tip through a packing 17a. The cap slider
8 slides over the valve 17 so as to open or close the
valve 17 as a result of pushing the cap slider 8 with a
motion of the carriage 2. That is, the valve 17 is in the
closed state at the position [2] of Fig. 9, while it is in the
opened state at the position [1]. Therefore, it becomes
possible to perform a recovery operation at the position
[2] where the printing head 1 is capped and the air-com-
municating tube 9 is closed. In the recovery operation,
the suction pump 11 sucks up ink in the orifices of the
printing head 1. It also becomes possible to perform a
lost suction in which the suction pump 11 sucks up ink
in the cap 6 at the position [1] where the printing head
1is capped and the air-communicating tube 9 is opened.
[0051] Itis possible to perform a preliminary ink-ejec-
tion in which the printing head 1 ejects a predetermined
amount of ink which does not contribute to any print at
the position [5] in Fig. 9 where the cap 6 is located under
the printing head 1. In addition, the position [6] is defined
as the output timing of an ASF trigger for automatically
feeding the printing medium.
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[0052] The cap slider 8 and the wiper-holder base 5
are constructed so as to work together. If the carriage 2
is positioned at the right-hand outside (in the arrow A2
direction) of the position [4], as shown in Fig. 10 and Fig.
12, the wiper holder base 5 lifts the wiper 3 to a high
level where the wiper 3 makes contact with the printing
head 1 by means of the cam 12a (see Fig. 10) of the
recovery base 12, the guide groove 5a, and the pin 12c.
Consequently, the wiper lock 16 is engaged with a hook
12b (see Fig. 12) of the recovery base 12. In the position
[4], thatis, the wiper 3 is in place where itis able to make
contact with the printing head 1 when the carriage 2
moves from the left-hand to the right-hand of the position
[4]. In the position [7], on the other hand, the wiper 3 is
in place where it cannot make contact with the printing
head 1 as a result of releasing the lock of the wiper lock
16 as described later when the carriage 2 moves from
the right-hand to the left-hand of the position [7].
[0053] A series of the motion will be described below.
[0054] If the power to the printing apparatus is turned
on, the suction pump 11 starts to rotate in the right di-
rection (the arrow a direction) by means of a driving
source (not shown). As a result, the carriage lock 15 is
released from the locked state as shown in Fig. 8. After
releasing the carriage lock 15, the carriage 2 moves to-
ward the wiper-turning position [7] in Fig. 9.

[0055] The wiping-start position is established be-
tween the cap position [3] and the print-standby position
(HP) [6]. During the period of moving the carriage 2 to
the print-standby position [6], the cap 6 is opened to per-
form wiping motion of the wiper 3 on the printing head
1. If the carriage 2 moves to the position [7], a protrusion
2a (see Fig. 11) formed on the carriage 2 makes contact
with a wiper-lock lever 16a to release the engagement
between the wiper lock 16 and the hook 12b of the re-
covery base 12. As a result, the wiper 3 moves down-
wardly from the printing head 1 to the standby position
(see Fig. 13). In a state shown in Fig. 13, the wiper 3
cannot make contact with the printing head 1.

[0056] If the necessity of wiping arise during the print-
ing motion, the carriage 2 moves from the printing region
to the position [4] to engage the wiper lock 16 on the
hook 12b of the recovering base 12. Therefore, the wip-
er 3 is kept at the position where it makes contact with
the printing head 1. Then, the carriage 2 shifts its posi-
tion to the position [7] again to perform a wiping move-
ment.

[0057] Referring now to Fig. 11, there is shown the
details of the periphery of the wiper 3 at the time of wip-
ing movement.

[0058] Inthis embodiment, sides 1a, 1b and aface 1A
(i.e., a surface on which orifices (ink ejection holes) are
formed) of each of two printing heads 1 mounted on the
carriage 2 occupy the same position in a side view as
Fig. 11. In the wiper 3, as shown in Fig. 11, there are
wiper slit portions 3a, 3b corresponding to the sides 1a,
1b of the printing head 1. That is, the slit portions 3a, 3b
are formed on the positions facing to the sides 1a, 1b of
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the printing head 1, respectively. In addition, each of the
slit portions 3a, 3b is linearly formed along the predeter-
mined area from a free end (the top) to a fixed end (the
bottom) of the wiper 3 in the shape of a sheet.

[0059] Asdescribed above, the wiper 3 is kept contact
with the printing head 1 when the carriage 2 shifts its
position to the position [4] from the left-hand. In this
case, it is preferable that the length of overlap between
the face 1A of the printing head 1 and the side of the
wiper 3 in the vertical direction is about 1 mm. The wiper
3is able to wipe minute ink droplets on the face 1A when
the printing head 1 moves along a guide axis 101 under
the condition of keeping about 1 mm of the overlap.
[0060] Ink droplets moving toward the sides 1a, 1b of
the face 1A can be scraped off by the wiper-slit portions
3a, 3b. That is, a portion between the slit portions 3a,
3b in the wiper 3 wipes the face 1A clean accompanied
by a distortion corresponding to the overlap with the face
1A. A left-side portion forming the slit portion 3a in Fig.
11 performs the relative movement along the side 1a,
so that it removes the deposit on the side 1a without
causing a warp in the wiper 3. A right-side portion form-
ing the slit portion 3b in Fig. 11 performs the relative
movement along the side 1b, so that it removes the de-
posit on the side 1b without causing a warp in the wiper
3.

[0061] Consequently, there is no possibility of remain-
ing any minute ink droplet on the face 1A and also on
the sides 1a, 1b thereof. Thus, it is possible to perform
a print such as a character print, satisfactorily all the
time.

[0062] By the way, we define the portion of the wiper
3 for wiping the face 1A as a first elastic member and
another portion of the wiper 3 for wiping the sides 1a,
1b as a second elastic member. These two elastic mem-
bers may be made of different elastic materials. In ad-
dition, the wiper 3 and the printing head 1 may perform
their relative movements only at the time of wiping, so
thatitis possible to move the wiper 3 against the printing
head 1 and mechanisms, directions, and the like of the
relative movements cannot be specified only by the
present embodiment.

[0063] In the present embodiment, furthermore, the
printing apparatus may be equipped with a head for
ejecting a treatment solution for coagulating or insolubi-
lizing the color materials in ink. Such a head can be con-
structed by the same way as that of the printing head 1.
In addition, a face (i.e., a surface where orifices are
formed for ejecting the treatment solution) and the sides
of the head can be wiped with the wiper 3 or the like.

(Second preferred embodiment)

[0064] Fig. 14 is a perspective view of a main portion
of a printing apparatus in accordance with a second pre-
ferred embodiment of the present invention.

[0065] In this embodiment, there are two different re-
movable printing heads 111, 112 mounted on a carriage

10

15

20

25

30

35

40

45

50

55

2. These printing heads 111, 112 are placed in the dif-
ferent positions with a deviation of about 4 mm in the
direction of transferring a sheet of printing paper. In the
figure, the head 111 is a photo head for ejecting magenta
ink, cyan ink, and black ink in small concentrations and
the head 112 is a color head for ejecting magenta ink,
cyan ink, and yellow ink in high concentrations. A com-
bination of these heads 111, 112 allows a print such as
printing with six deferent color inks and provides a beau-
tiful photographic print. Each of these heads 111, 112
may be provided as an inkjet cartridge by coupling with
an ink tank. In addition, the photo head 111 may be dis-
placed with a black head having an ink tank for black ink
to allow a high speed text printing or a high speed busi-
ness color print.

[0066] Fig. 15 is a perspective view of an suction
pump 110 used in the present embodiment. The suction
pump 110 is constructed by adding a roller holder cor-
responding to one additional system on the suction
pump of the first embodiment. The suction pump 110
draws two systematically different suction tubes respec-
tively connected with caps 6a, 6b to perform the recov-
ery of the heads 111, 112 in response to the direction of
rotation. The caps 6a, 6b adapt to their respective heads
111, 112. Also, the suction pump 110 comprises roller
holders 13a, 13b for the total of two systems, so that the
part of the roller holder 13a is constructed as shown in
Fig. 20 while the part of the roller holder 13b is construct-
ed as shown in Fig. 21.

[0067] Referring now to Fig. 20, Fig. 21 and Fig. 22,
there is shown a configuration of the pump portion as
described below.

[0068] If a roller holder 14a rotates in the direction of
the arrow a, as shown in Fig. 20, the suction roller 13a
moves along a cam 140 of the roller holder 14a outward-
ly in the radial direction and subsequently rotates in con-
junction with the roller holder 14a. Therefore, the suction
roller 13a presses the suction tube 10a positioned be-
tween the recovery base 12 and the suction roller 13a
to generate an negative pressure in the cap 6a. If the
roller holder 14b rotates in the direction of the arrow a
as shown in Fig. 21 in conjunction with the roller holder
14a, the suction roller 13b moves along a cam 141 of
the roller holder 14b inwardly in the radial direction and
subsequently rotates in conjunction with the roller holder
14b at the position where the suction tube 10b is not
pressed. Therefore, the inside of the cap 6b communi-
cating with the suction tube 10b becomes open into the
air.

[0069] If the roller holder 14b rotates in the direction
of the arrow b, oppositely, the suction roller 13b moves
along a cam 141 of the roller holder 14b outwardly in the
radial direction and subsequently rotates in conjunction
with the roller holder 14b. Therefore, the suction roller
13b presses the suction tube 10b positioned between
the recovery base 12 and the suction roller 13b to gen-
erate an negative pressure in the cap 6b. At this mo-
ment, the roller holder 14a rotates in the direction of the
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arrow b in conjunction with the roller holder 14b. How-
ever, the suction roller 13a moves along a cam 140 of
the roller holder 14a inwardly in the radial direction and
subsequently rotates in conjunction with the roller holder
14a at the position where the suction tube 10a is not
pressed. Therefore, the inside of the cap 6a communi-
cating with the suction tube 10a becomes open into the
air.

[0070] The carriage lock 15 is subjected to a friction
drive so as to be locked at the time of the rotation (i.e.,
the normal rotation in this embodiment) of the suction
pump 110 in the direction of the arrow b and unlocked
at the time of the rotation (i.e., the reverse rotation in
this example) in the direction of the arrow a thereof.
[0071] Next, we will describe configurations of the
caps 6a, 6b and their peripheral portions.

[0072] As shown in Fig. 15, the caps 6a, 6b are held
on a cap holder 7 which is retained by a cap slider 8
through a cap spring. In addition, each of the caps 6a,
6b includes two openings. Each of the caps 6a, 6b es-
tablishes connection with an end of the suction tube 10a
or 10b through its opening and an end of the air-com-
municating tube through its another opening as in the
same way as that of the embodiment described above.
The other end of the air-communicating tube is inserted
into the cap slider 8, and also a valve 17 (see Fig. 6) is
provided on its tip through a packing as in the same way
as that of the embodiment described above. The cap
slider 8 slides over the valve 17 so as to open or close
the valve 17 as a result of pushing the cap slider 8 with
a motion of the carriage 2. That is, the valve 17 is in the
closed state at the position [2] of Fig. 9, while it is in the
opened state at the position [1].

[0073] A series of the motion will be described below.
[0074] If the power to the printing apparatus is turned
on, the suction pump 110 starts to rotate in the right di-
rection (the arrow a direction) by means of a driving
source (not shown). As a result, the carriage lock 15 is
released from the locked state. After releasing the car-
riage lock 15, the carriage 2 moves toward the wiper-
turning position [7] in Fig. 9.

[0075] The wiping-start position is established be-
tween the cap position [3] and the print-standby position
(HP) [6]. During the period of moving the carriage 2 to
the record-standby position [6], the cap 6 is opened to
perform wiping motion of the wiper 3 on the printing head
111, 112. If the carriage 2 moves to the position [7], a
protrusion 2a (see Fig. 18) formed on the carriage 2
makes contact with a wiper-lock lever 16a to release the
engagement between the wiper lock 16 and the hook
12b of the recovery base 12. As a result, the wiper 3
moves downwardly from the printing head 111, 112 to
the standby position (see Fig. 16). In a state shown in
Fig. 16, the wiper 3 cannot make contact with the print-
ing head 111, 112.

[0076] If the necessity of wiping arise during the print-
ing motion, the carriage 2 moves from the printing region
to the position [4] to engage the wiper lock 16 on the
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hook 12b of the recovering base 12. Therefore, the wip-
er 3 is kept at the position where it makes contact with
the printing head 111, 112. Then, the carriage 2 shifts
its position to the position [7] again to perform a wiping
movement.

[0077] In the wiper 3, as shown in Fig. 18, there are
four wiper slit portions 3a, 3b, 3c, and 3d. The slit 3ais
formed on the position corresponding to the side 112a
of the head 112, the slit 3b is formed on the position cor-
responding to the side 111a of the head 111, the slit 3¢
is formed on the position corresponding to the side 112b
of the head 112, and the slit 3d is formed on the position
corresponding to the side 111b of the head 111. In this
embodiment, the slit portions 3a, 3b, 3c, and 3d are
formed on the positions facing to the sides 112a, 1113,
112b, and 111b, respectively. In addition, each of the slit
portions 3a, 3b, 3c, and 3d is linearly formed along the
predetermined area from a free end (the top) to a fixed
end (the bottom) of the wiper 3 in the shape of a sheet.
[0078] Therefore, the wiper 3 makes press-contact
with the sides 111a, 111b, 112a, and 112b in addition to
the faces 111A, 112A of the heads 111, 112, concurrently
with its movement. That is, an area between the slits 3b,
3d of the wiper 3 wipes the face 111A (i.e., a surface
where orifices are formed) of the head 111. Also, an area
between the slits 3a, 3c of the wiper 3 wipes the face
112A (i.e., a surface where orifices are formed) of the
head 112. A left-side portion that forms the slit 3a in Fig.
18 performs the wiping behavior (spaced wiping) at a
location some distance from the side 112a of the head
112. A left-side portion that forms the slit 3b in Fig. 18
wipes (sliding-contact wiping) the side 111a of the head
111. A right-side portion that forms the slit 3c in Fig. 18
wipes (sliding-contact wiping) the side 112b of the head
112. A right-side portion that forms the slit 3d in Fig. 18
performs a spaced wiping on the side 111b of the head
111. In the present embodiment, there are two types of
the wiping behavior in which one is of sliding-contact
wiping and the other of spaced wiping. The space wiping
is preferable because it takes the load off the printing
head.

[0079] As described above, the sides 111a, 111b,
112a, and 112b of the heads 111, 112 can be wiped in
addition to the faces 111A, 112A, so that there is no pos-
sibility of remaining any ink deposit on those surfaces.
Therefore, there is no possibility of the deposition of vis-
cous ink on the heads 111, 112, so that it becomes pos-
sible to perform a print satisfactorily all the time.
[0080] In Fig. 19, reference numeral 26 denotes a
scraper which is formed on the cap holder 7 and laterally
adjacent to the cap 6b. The scraper 26 is positioned at
a predetermined distance (e.g., 0.7 mm) 27 from the
side 111a of the printing head 111. The scraper 26 can
be functioned as the same way as a scraper 200 in an
eighth embodiment described later. Therefore, the
scraper 26 moves up and down as the cap holder 7
moves up and down, resulting that the scraper 26
scratches the viscous ink off. In this case, the viscous
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ink is deposited on the side 111a of the printing head
111 and grown to a height corresponding to the distance
27 or over. The side 111a of the printing head 111 is po-
sitioned on the side 21 of the head H in Fig. 29, i.e., the
side of an electrically contact portion 23. It is noted that
the scraper 26 is further provided so as to remove the
ink deposit on that side 111a, so that it prevents the prob-
lems to be caused by a deposition of ink on the electric
contact portion 23, such as the development of electric
short circuit.

[0081] Furthermore, the scraper 26 may be used for
removing deposits from any sides of the printing heads
111, 112, for example by placing the scraper 26 in the
position facing to one of the sides of the printing head
111 except the side 111a or the side of the printing head
112.

[0082] Additional features, configurations, and effects
of the present embodiment can be found in the same as
those of the first embodiment described above.

(Third preferred embodiment)

[0083] Fig. 23 and Fig. 24 illustrate the third preferred
embodiment of the present invention.

[0084] In this embodiment, a wiper 31 is further pro-
vided as an additional wiping means in addition to a wip-
er 3 as a wiping means. Reference numeral 32 denotes
a spacer provided between the wipers 3, 31. Like the
second embodiment described above, as shown in Fig.
24, there are four slits 3a, 3b, 3c, and 3d formed on the
wiper 3. Like the second embodiment described above,
furthermore, these slits allow that the wiper 3 wipes the
face and the side of the color head 112 and the photo
head 111. On the other hand, there is no slit formed on
the wiper 31. In this case, edges of the wiper 31 is fin-
ished with high accuracy to lessen a residue of the wip-
ing of ink on the faces of the heads 111, 112. Therefore,
a finish-wiping can be performed using the wiper 31
downstream from the wiper 3 (i.e., on the left side in Fig.
24).

[0085] According the above configuration of the wip-
ing means, the side of each of the heads 111, 112 are
wiped using slits of the wiper 3. In addition, the face of
each of the heads 111, 112 can be further wiped using
the wiper 31 in addition to the wiping motion with the
wiper 3. As a result, the wiping can be performed per-
fectly without remaining any residual deposit, allowing
an excellent results of print.

[0086] Additional features, configurations, and effects
of the present embodiment can be found in the same as
those of the first embodiment described above.

(Fourth preferred embodiment)

[0087] Fig. 25 is a schematic representation of a main
portion of a cleaning member in accordance with a
fourth preferred embodiment of the present invention.

[0088] The cleaning member comprises a wiper 30 for
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cleaning a printing head H and structural components
28, 29 for removing deposits on the side of the head H
(hereinafter, referred as deposit-removing members).
Each of the deposit-removing members 28, 29 is pro-
vided on the side of the head H and protruded longer
than the wiper 30. In the figure, the head H having a
width H is represented by a broken line. The deposit-
removing members 28, 29 are placed at a predeter-
mined distance from the head H so as to be able to re-
move a deposit | on the side of the head H. The distance
L between two deposit-removing members 28, 29 can
be expressed as a relationship with the width W of the
head H in an inequality: L > W.

[0089] Alternatively, the cleaning member may be
constructed by forming deep slits 28A, 29A in a sheet
of elastic material. Also, the wiper 30 and the deposit-
removing members 28, 29 may be prepared as different
components and then assembled as a single compo-
nent. In this case, the wiper 30 and the deposit-removing
members 28, 29 may be constructed using the same
material or different materials. For example, the deposit-
removing members 28, 29 may be prepared using a
metal material, a plastic material, or the like so as to be
different from the material of the wiper 30. In addition,
the deposit-removing members 28, 29 are separated
from each side of the head H at a distance of 1 mm or
less. Furthermore, each of the deposit-removing mem-
bers 28, 29 has a portion facing to the side of the head
H which performs the relative movement. The portion
facing to the side of the head H may be constructed us-
ing an elastic member (metals and plastics are also
available because of their elasticities).

[0090] The cleaning member of Fig. 25 has deep-
grooved slits, so that there may be a warp in the wiper
30 at the time of cleaning the head H. In this case, how-
ever, the deposit-removing members 28, 29 are sub-
stantially free from such a warped wiper 30. Therefore,
it is possible to keep the constant space (1 mm or less)
between the deposit-removing members 28, 29 and the
side of the head H, so that ink can be smoothly moved
from the side thereof.

[0091] As shownin Fig. 29 and Fig. 30, an ink deposit
| being adhered on the side of the head H will be grown
up to an deposition height of about 1-2 mm if it is un-
touched. However, the deposit-removing members 28,
29 are able to move closer to the side of the head H at
a distance of 1 mm or less, so that ink can be removed
by moving toward a lower part of the cleaning member.
That is, it is possible to move ink toward the deposit-
removing members 28, 29 and draw ink into their slits.

(Fifth preferred embodiment)

[0092] Fig. 26A and Fig. 26B are schematic represen-
tations for illustrating a main portion of a cleaning mem-
ber in accordance with a fifth preferred embodiment of
the present invention.

[0093] In this embodiment, each of slits 34A, 35A is
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formed on the cleaning member at a relatively shallow
depth compared with the slits 28A, 29A of Fig. 25. In this
embodiment, furthermore, the deposit-removing mem-
bers 34, 35 create clearances 31, 32 from the side of
the head H.

[0094] If the head H is cleaned by the cleaning mem-
ber of the present embodiment, each of the deposit-re-
moving members 34, 35 is inwardly inclined as the wiper
33 becomes elastically deformed at the time of contact-
ing with an orifice surface of the head H. Therefore, the
tips of the deposit-removing members 34, 35 make con-
tact with their corresponding sides of the head H and
then slide over these sides, resulting in the elimination
of ink from the sides of the head. By the way, a base
portion of each of the deposit-removing members 34,
35 is kept from contact with the side of the head H. Com-
paring with the configuration of Fig. 25, however, the de-
posit-removing members 34, 35 are able to take their
positions closer to the sides of the head H.

[0095] In Fig. 26A and Fig. 26B, as described above,
the deposit-removing members 34, 35 make contact
with their respective sides of the head H and slide ther-
eover as a result of their bendings through the use of a
warp in the wiper 30 at the time cleaning the orifice sur-
face of the head H. Thus, it is preferable to narrow the
clearances 31, 32 as much as possible. For defining the
dimensions of the clearances 31, 32, a good deal of
thought may be given to tolerances of mounting the
cleaning member and the head, or the like. The config-
uration for contact-sliding the deposit-removing mem-
bers 34, 35 over the sides of the head H provides ex-
cessive load on the head H. As shown in Fig. 11, for
example, it is preferable to remove ink deposits on the
sides of the head by the above members 34, 35 under
the condition of keeping the members 34, 35 from con-
tact with the sides of the head..

(Sixth preferred embodiment)

[0096] Fig. 27 is a schematic representation of anoth-
er configuration of the cleaning member.

[0097] In the cleaning member of the present embod-
iment, deposit-removing members 37, 38 are construct-
ed so that their tips (i.e., portions of the deposit-remov-
ing members 28, 29 facing to the corresponding sides
of the head as shown in Fig. 25) are partially cut away
to make notches for the purpose of allowing a deviation
from the positioning accuracy at the time of mounting
the head H. Thus, it is preferable that such notches are
formed on the deposit-removing members.

(Seventh preferred embodiment)

[0098] Fig. 28 is a schematic representation of a
cleaning member to be used in a printing apparatus us-
ing more than one printing heads such as one shown in
Fig. 23 and Fig. 24.

[0099] In this embodiment, a cleaning member com-
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prises two wipers 40, 44 and deposit-removing mem-
bers 41, 42. Therefore, an orifice surface of each of the
heads 111, 112 is cleaned by a wiper 40 at first and then
further cleaned by another wiper 44. The deposit-re-
moving members 41, 42 are responsible for cleaning lat-
eral faces of the head and provided on both sides of the
wiper 40. In addition, there are slits 43 formed on the
wiper 40 and the deposit-removing members 41, 42.
Each of the slits 43 has a width of about 0.5 mm.
[0100] The orifice surface of the head 111 is cleaned
by the wiper 40 except the most right side portion thereof
in the figure. The deposit-removing member 41 and the
side of the most right side portion of the wiper 40 are in
the state of non-contact with the side of the head 111.
The orifice surface of the head 112 is cleaned by the
wiper 40 except the most left side portion thereof in the
figure. The deposit-removing member 42 and the side
of the most left side portion of the wiper 40 are in the
state of non-contact with the side of the head 112. These
non-contact portions for the sides of the heads 111, 112
are able to remove ink from the sides of the heads 111,
112.

[0101] An orifice surface of each of the heads 111, 112
is cleaned by a wiper 40 at first and then further cleaned
by another wiper 44. The wiper 40 is positioned at the
back side of the figure with respect to the deposit-re-
moving members 41, 42. The wiper 44 is protruded over
an end face of the wiper 40 to the head side as indicated
by H1 in the figure to form a step between the wipers
40, 44, resulting in a more reliable cleaning of the orifice
surface of the head. "H1" can be defined in the range of
plus 0.1 mm to minus 0.5 mm with respect to the height
of the wiper 40. It would be better that the range of "H1"
is defined so as to insure that the wiper 40 which is ini-
tially fall down by making contact with the head does not
exert any influence upon the wiper 43.

(Eighth preferred embodiment)

[0102] Fig. 31 to Fig. 34 illustrate the eight preferred
embodiment in which a scraper 200 is provided for per-
forming a wiping operation on the side of the head 112
without making contact with each other.

[0103] The scraper 200 will be described bellow.
[0104] A solid linein Fig. 31 represents a trail of a cap
holder 7. If the carriage is located at the right-hand (the
arrow A2 direction) of the capping position [3], the loca-
tion of the cap holder 7 is 4.1 mm higher than the normal
in the vertical direction and thus faces of the printing
heads 111, 112 are hermetically sealed with caps 6a,
6b, respectively.

[0105] In this embodiment, as shown in Fig. 32, the
scraper 200 is integral with the cap holder 7 and provid-
ed in the lateral direction of the cap 6b. The scraper 200
is separated from the side of the printing head 112 at a
distance of 0.7 mm. In spite of moving the carriage 2
toward the directions of the arrows A1, A2, the scraper
200 does not contact with the side of the printing head
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112. If the carriage 2 moves to the cap position [3], the
suction position [2], and a lost-suction position [1], as
shown in Fig. 34, the cap holder 7 moves upward in the
vertical direction and also the scraper 200 moves up-
ward. As a result, the scraper 200 is protruded to the
position facing to the head. As shown in the figure, there
is a space between the side of the printing head and the
scraper 200 at a distance of 0.7 mm. If the carriage 2 is
in the other positions or under the printing operation, the
scraper 200 moves downward as the cap holder 7
moves downward as shown in Fig. 33 and Fig. 34.
[0106] Accordingly, when capping, suction, or lost-
suction operation for the head 112 is performed, the
scraper 200 performs the wiping operation on the side
of the head 112 without making contact with each other.
The scraper 200 scrapes any excess of a viscous ink
deposit from the side of the head 112 when the deposit
is grown to a size larger than a clearance between the
side of the head 112 and the scraper 200. As a result,
the accumulation of viscous ink on the side of the print-
ing head 112 does not across the predetermined level,
so that an excellent record such as printing can be al-
lowed all the time.

[0107] An alternative scraper may be prepared using
an elastic material without integral with the cap holder
7 and placed in the same position as that of the first
scraper 200 described above.

[0108] The scraper 200 and the printing head 112 may
shift their positions in a relative manner at the time of
capping operation. It is also possible to shift the printing
head 112 against the scraper 200. Therefore, the
present invention does not limit the mechanism for the
relative movement between the scraper 200 and the
printing head 112, the direction of such a relative move-
ment, and the like. In the above description, the scraper
200 is ready for the printing head in a one-to-one rela-
tionship. However, it is not limited to such a configura-
tion. It is also possible to provide a scraper so as to be
ready for more than one printing heads or all of the print-
ing heads-to be mounted on the printing apparatus to-
gether. It is also possible to provide scrapers on both
sides of the printing head to simultaneously scrape ink
deposits off.

[0109] The present embodiment may be also applied
on a printing apparatus having an additional head hav-
ing the same configuration as those of the printing head
111 or 112 for ejecting a treatment liquid which is respon-
sible for insolublizing or coagulating a color material in
ink. An ink deposit on the side of a face (a surface on
which orifices are formed for ejecting the treatment so-
lution) may be scraped off by the scraper.

(First unclaimed example)

[0110] Fig. 35 to Fig. 37 illustrate the first unclaimed
example in which an elastic scraper 201 is provided. The
elastic scraper 201 is located at the position facing to
the side of the head 112 and protruded thereto.
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[0111] If the carriage 2 moves to the capping position
[3], the suction position [2], and the lost-suction position
[1], as shown in Fig. 37, the scraper 201 moves upward
as the cap holder 7 moves upward in the vertical direc-
tion. Therefore, the scraper 201 slide on the side of the
printing head 112. If the carriage 2 is in the other posi-
tions or under the printing operation, the scraper 201
moves downward as the cap holder 7 moves downward
as shown in Fig. 36 and Fig. 37.

[0112] Accordingly, the scraper 201 makes contact
with the side of the head 112 and slides over to remove
an ink deposit therefrom. As a result, the accumulation
of viscous ink on the side of the printing head 112 can
be prevented, so that an excellent print can be allowed
all the time.

[0113] The scraper 201 and the printing head 112 may
shift their positions in a relative manner at the time of
capping operation. It is also possible to shift the printing
head 112 against the scraper 201. Therefore, the
present unclaimed example does not limit the mecha-
nism for the relative movement between the scraper 201
and the printing head 112, the direction of such a relative
movement, and the like.

[0114] In the above description, the scraper 201 is
ready for the printing head 112 in a one-to-one relation-
ship. However, it is not limited to such a configuration.
It is also possible to provide a scraper so as to be ready
for more than one printing heads or all of the printing
heads mounted on the printing apparatus together. It is
also possible to provide scrapers on both sides of the
printing head to simultaneously scrape ink deposits off.
[0115] The present unclaimed example may be also
applied on a printing apparatus having an additional
head having the same configuration as those of the
printing head 111 or 112 for ejecting a treatment liquid
which is responsible for insolublizing or coagulating a
color material in ink. An ink deposit on the side of a face
(a surface on which orifices are formed for ejecting the
treatment solution) may be scraped off by the scraper.

(Second unclaimed example)

[0116] Fig. 38 and Fig. 39 illustrate the second un-
claimed example where an elastic scraper 202 is pro-
vided.

[0117] The elastic scraper 202 is molded in one piece
with a cap using an elastic material such as rubber and
includes the capability of capping. The scraper 202 is
located at the position facing to the side of the head 112
and protruded thereto just as in the case of the first un-
claimed example as shown in Fig. 38 and Fig. 39. The
other components of the present unclaimed example
are similarly configured as those of the eighth preferred
embodiment and the first unclaimed example.

[0118] In the above description, the scraper 202 is
ready for the printing head 112. However, it is not limited
to such a configuration. It is also possible to provide a
scraper 202 so as to be ready for more than one printing
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heads or all of the printing heads to be mounted on the
printing apparatus together. It is also possible to provide
scrapers on both sides of the printing head to simulta-
neously scrape ink deposits off.

[0119] Fig. 39 shows the conditions of the carriage 2
moving to the capping position [3], the suction position
[2], and the lost-suction position [1]. In these conditions,
the scraper 202 integral with the cap portion 202A
makes contact with the side of the head 112 and slides
over to remove an ink deposit therefrom. If the carriage
2 is inthe other positions or under the printing operation,
the scraper 202 integral with the cap portion 202A
moves downward as shown in Fig. 38.

[0120] The scraper202 and the printing head 112 may
shift their positions in a relative manner at the time of
capping operation. It is also possible to shift the printing
head 112 against the scraper 202. Therefore, the
present unclaimed example does not limit the mecha-
nism for the relative movement between the scraper 202
and the printing head 112, the direction of such a relative
movement, and the like.

[0121] The present unclaimed example may be also
applied on a printing apparatus having an additional
head having the same configuration as those of the
printing head 111 or 112 for ejecting a treatment liquid
which is responsible for insolublizing or coagulating a
color material in ink. An ink deposit on the side of a face
(a surface on which orifices are formed for ejecting the
treatment solution) may be scraped off by the scraper.

(Third unclaimed example)

[0122] Fig. 40 to Fig. 42 illustrate the third unclaimed
example, in which a scraper 203 is arranged so as to be
ready for a side portion located around a face 112A. In
this case, the scraper 203 is configured so as to sur-
round the all ride portions of the head 112, as shown in
Fig. 40.

[0123] If the carriage 2 moves to the capping position
[3], the suction position [2], and the lost-suction position
[1], as shown in Fig. 42, the scraper 203 moves upward
as the cap holder 7 moves upward in the vertical direc-
tion. As a result, the scraper 203 protrudes to the posi-
tions facing to all sides of the head. If the carriage 2 is
in the other positions or under the printing operation, as
shown in Fig. 41, the scraper 203 moves downward as
the cap holder 7 moves downward.

[0124] Accordingly, the scraper 203 makes contact
with the side of the head 112 and slides over to remove
an ink deposit therefrom. As a result, the accumulation
of viscous ink on the side of the printing head 112 can
be prevented, so that an excellent print can be allowed
all the time.

[0125] In the above description, the scraper 203 is
ready for the printing head 112 in a one-to-one relation-
ship. However, it is not limited to such a configuration.
It is also possible to provide a scraper so as to be ready
for more than one printing heads or all of the printing
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heads mounted on the printing apparatus together. The
scraper 203 may be ready for all or a part of the sides
of the printing head 112.

[0126] The scraper 203 may be prepared using an
elastic material. Also, the scraper 203 may be located
at the position facing to the side of the head 112 and
protruded thereto for the purpose of making contact with
the side of the printing head 112 and sliding thereover
just as as in the case of the first unclaimed example. In
addition, the elastic scraper 203 is molded in one piece
with a cap using an elastic material such as rubber and
includes the capability of capping just as in the case of
the second unclaimed example.

[0127] The scraper 203 and the printing head 112 may
shift their positions in a relative manner at the time of
capping operation. It is also possible to shift the printing
head 112 against the scraper 203. Therefore, the
present unclaimed example does not limit the mecha-
nism for the relative movement between the scraper 203
and the printing head 112, the direction of such a relative
movement, and the like.

[0128] The present unclaimed example may be also
applied to a printing apparatus having an additional
head having the same configuration as those of the
printing head 111 or 112 for ejecting a treatment liquid
which is responsible for insolublizing or coagulating a
color material in ink. An ink deposit on the side of a face
(a surface on which orifices are formed for ejecting the
treatment solution) may be scraped off by the scraper.
[0129] The other components of the present un-
claimed example are similarly configured as those of the
eighth preferred embodiment and the first unclaimed ex-
ample.

[0130] The present invention achieves distinct effect
when applied to a printing head or a printing apparatus
which has means for generating thermal energy such
as electrothermal transducers or laser light, and which
causes changes in ink by the thermal energy so as to
eject ink. This is because such a system can achieve a
high density and high resolution printing.

[0131] A typical structure and operational principle
thereof is disclosed in U.S. patent Nos. 4,723,129 and
4,740,796, and it is preferable to use this basic principle
to implement such a system. Although this system can
be applied either to on-demand type or continuous type
ink jet printing systems, it is particularly suitable for the
on-demand type apparatus. This is because the on-de-
mand type apparatus has electrothermal transducers,
each disposed on a sheet or liquid passage that retains
liquid (ink), and operates as follows: first, one or more
drive signals are applied to the electrothermal transduc-
ers to cause thermal energy corresponding to printing
information; second, the thermal energy induces sud-
den temperature rise that exceeds the nucleate boiling
so as to cause the film boiling on heating portions of the
printing head; and third, bubbles are grown in the liquid
(ink) corresponding to the drive signals. By using the
growth and collapse of the bubbles, the ink is expelled
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from at least one of the ink ejection orifices of the head
to form one or more ink drops. The drive signal in the
form of a pulse is preferable because the growth and
collapse of the bubbles can be achieved instantaneous-
ly and suitably by this form of drive signal. As a drive
signal in the form of a pulse, those described in U.S.
patent Nos. 4,463,359 and 4,345,262 are preferable. In
addition, it is preferable that the rate of temperature rise
of the heating portions described in U.S. patent No.
4,313,124 be adopted to achieve better printing.
[0132] U.S.patentNos. 4,558,333 and 4,459,600 dis-
close the following structure of a printing head, which is
incorporated to the present invention: this structure in-
cludes heating portions disposed on bent portions in ad-
dition to a combination of the ejection orifices, liquid pas-
sages and the electrothermal transducers disclosed in
the above patents. Moreover, the present invention can
be applied to structures disclosed in Japanese Patent
Application Laying-open Nos. 59-123670 (1984) and
59-138461 (1984) in order to achieve similar effects.
The former discloses a structure in which a slit common
to all the electrothermal transducers is used as ejection
orifices of the electrothermal transducers, and the latter
discloses a structure in which openings for absorbing
pressure waves caused by thermal energy are formed
corresponding to the ejection orifices. Thus, irrespective
of the type of the printing head, the present invention
can achieve printing positively and effectively.

[0133] The presentinvention can be also applied to a
so-called full-line type printing head whose length
equals the maximum length across a printing medium.
Such a printing head may consists of a plurality of print-
ing heads combined together, or one integrally arranged
printing head.

[0134] In addition, the present invention can be ap-
plied to various serial type printing heads: a printing
head fixed to the main assembly of a printing apparatus;
a conveniently replaceable chip type printing head
which, when loaded on the main assembly of a printing
apparatus, is electrically connected to the main assem-
bly, and is supplied with ink therefrom; and a cartridge
type printing head integrally including an ink reservoir.
[0135] It is further preferable to add a recovery sys-
tem, or a preliminary auxiliary system for a printing head
as a constituent of the printing apparatus because they
serve to make the effect of the present invention more
reliable. Examples of the recovery system are a capping
means and a cleaning means for the printing head, and
a pressure or suction means for the printing head. Ex-
amples of the preliminary auxiliary system are a prelim-
inary heating means utilizing electrothermal transduc-
ers or a combination of other heater elements and the
electrothermal transducers, and a means for carrying
out preliminary ejection of ink independently of the ejec-
tion for printing. These systems are effective for reliable
printing.

[0136] The number and type of printing heads to be
mounted on a printing apparatus can be also changed.
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For example, only one printing head corresponding to a
single color ink, or a plurality of printing heads corre-
sponding to a plurality of inks different in color or con-
centration can be used. In other words, the present in-
vention can be effectively applied to an apparatus hav-
ing at least one of the monochromatic, multi-color and
full-color modes. Here, the monochromatic mode per-
forms printing by using only one major color such as
black. The multi-color mode carries out printing by using
different color inks, and the full-color mode performs
printing by color mixing.

[0137] Furthermore, although the above-described
embodiments use liquid ink, inks that are liquid when
the printing signal is applied can be used: for example,
inks can be employed that solidify at a temperature low-
er than the room temperature and are softened or lique-
fied in the room temperature. This is because in the ink
jet system, the ink is generally temperature adjusted in
a range of 30°C-70°C so that the viscosity of the ink is
maintained at such a value that the ink can be ejected
reliably.

[0138] In addition, the present invention can be ap-
plied to such apparatus where the ink is liquefied just
before the ejection by the thermal energy as follows so
that the ink is expelled from the orifices in the liquid
state, and then begins to solidify on hitting the printing
medium, thereby preventing the ink evaporation: the ink
is transformed from solid to liquid state by positively uti-
lizing the thermal energy which would otherwise cause
the temperature rise; or the ink, which is dry when left
in air, is liquefied in response to the thermal energy of
the printing signal. In such cases, the ink may be re-
tained in recesses or through holes formed in a porous
sheet as liquid or solid substances so that the ink faces
the electrothermal transducers as described in Japa-
nese Patent Application Laying-open Nos. 54-56847
(1979) or 60-71260 (1985). The present invention is
most effective when it uses the film boiling phenomenon
to expel the ink.

[0139] Furthermore, the ink jet printing apparatus of
the present invention can be employed not only as an
image output terminal of an information processing de-
vice such as a computer, but also as an output device
of a copying machine including a reader, and as an out-
put device of a facsimile apparatus having a transmis-
sion and receiving function.

[0140] The present invention has been described in
detail with respect to various embodiments, and it will
now be apparent from the foregoing to those skilled in
the art that changes and modifications may be made
without departing from the scope of the appended
claims.

Claims

1. A printing apparatus with a cleaning device for
cleaning an ink-jet printing head (1; 111; 112; H)
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having an ink-ejecting surface (1A) where a plurality
of ink-ejecting ports are formed for ejecting ink, in
which the ink-ejection surface (1A) is cleaned by a
relative movement between the printing head and
the cleaning device, the cleaning device being
characterized by

a deposit-removing member (3; 28, 29; 34,
35; 37, 38; 41, 42; 200; 201; 202; 203) being ar-
ranged on a holding means, and being adapted to
face, in use, a side surface of the printing head other
than the ink ejecting surface (1A), so as to be mov-
able relatively thereto for cleaning said side surface,
wherein

said side surface of the printing head extends
substantially in the direction along the relative
movement between the printing head and the
cleaning device, and positioned adjacent to and
along an edge of the ink-ejecting surface, and
wherein

the deposit-removing member (3; 28, 29; 34,
35; 37, 38; 41, 42; 200; 201; 202; 203) is adapted
to keep from contact with the side of the printing
head (1; 111, 112; H) and, in use, makes contact
with a deposit on the side of the printing head to
remove the deposit therefrom.

A printing apparatus as claimed in claim 1, charac-
terized in that

the deposit-removing member (3; 28, 29; 34,
35; 37, 38; 41, 42; 200; 201; 202; 203) is adapted
to face, in use, the side of the printing head (1; 111,
112; H) with a distance of 1 mm or less.

A printing apparatus as claimed in claim 1, charac-
terized by a cap unit (12, 6, 7) wherein the deposit-
removing member (3; 28, 29; 34, 35; 37, 38; 41, 42;
200; 201; 202; 203) is fixedly held on the cap unit
(12, 6, 7) which is movable with respect to the print-
ing head (1; 111, 112; H).

A printing apparatus as claimed in claim 1, charac-
terized in that

a plurality of printing heads (111, 112) are in-
stalled in said printing apparatus, and the deposit-
removing member, in use, faces sides of the plural-
ity of printing heads.

A printing apparatus as claimed in claim 4, charac-
terized in that

at least one of the printing heads is offsetin a
direction intersecting the direction of the relative
movement between the printing head and the
cleaning device, wherein the deposit removing
member (3; 28, 29; 34, 35; 37, 38; 41, 42; 200; 201;
202; 203) is adapted to face the side surface of the
one of the printing heads with another distance than
the remainder of the printing heads.
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A printing apparatus as claimed in claim 3, charac-
terized in that

the direction of the relative movement be-
tween the printing head and the deposit removing
member is substantially adjusted in a main-scan-
ning direction of the printing head.

A printing apparatus as claimed in claim 3, charac-
terized in that

the direction of the relative movement be-
tween the printing head and the deposit removing
member is substantially adjusted in the direction in-
tersecting with the main-scanning direction of the
printing head.

A printing apparatus as claimed in claim 1, charac-
terized in that

the printing head comprises a plurality of ink-
ejecting ports along a nozzle line, and

the side of the printing head which the deposit
removing member is adapted to face, in use, is po-
sitioned at an end side of the nozzle line.

A printing apparatus as claimed in claim 1, charac-
terized in that

the printing head has an electrical contact por-
tion, and

the side of the printing head which the deposit
removing member is adapted to face, in use, is po-
sitioned at the side of the electrical contact portion.

A printing apparatus as claimed in claim 1, further
comprising

an elastic wiping member (3; 30; 33; 39; 40;
44) for wiping the ink-ejection surface (1A) of the
printing head by means of a relative movement be-
tween the elastic wiping member and the printing
head, wherein

the elastic wiping member is displaceable rel-
atively to the deposit-removing member (3; 28, 29;
34, 35; 37, 38; 41, 42; 200; 201; 202; 203).

A printing apparatus as claimed in claim 10, char-
acterized in that

the elastic wiping member (3; 30; 33; 39; 40;
44) and the deposit-removing member (3; 28, 29;
34, 35; 37, 38; 41, 42; 200; 201; 202; 203) are inte-
grally formed in one blade-shaped elastic body, and

a slit (3a; 3b) is formed on the blade-shaped
elastic body so that the blade-shaped elastic body
is provided with a portion facing to the side of the
printing head and another portion as an elastic wip-
ing means that slides over the ink-ejecting surface
of the printing head.

A printing apparatus as claimed in claim 10, char-
acterized in that
the deposit-removing member (3; 28, 29; 34,
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35; 37, 38; 41, 42; 200; 201; 202; 203) is positioned
in front of the side of the printing head with a pre-
determined distance and is able to slide over at
least one part of the side of the printing head by
means of its displacement as a result of a wiping
operation on the ink-ejecting surface of the printing
head by means of the elastic wiping member (3; 30;
33; 39; 40; 44).

A printing apparatus as claimed in claim 10, char-
acterized in that

the direction of the relative movement be-
tween the deposit-removing member (200; 201;
202; 203) and the printing head is different from the
direction of the relative movement between the
elastic wiping member (3) and the printing head.

Patentanspriiche

1.

Druckgerat mit einem Reinigungsgerat, nachste-
hend als eine Reinigungsvorrichtung bezeichnet,
zum Reinigen eines Tintenstrahldruckkopfs (1; 111;
112; H) mit einer TintenausstoRflache (1A), in wel-
cher eine Vielzahl von Tintenaussto3-6ffnungen
zum AusstoRen von Tinte erzeugt ist, in welchem
die TintenausstoRflache (1A) durch eine Relativbe-
wegung zwischen dem Druckkopf und der Reini-
gungsvorrichtung gereinigt wird, wobei die Reini-
gungsvorrichtung
dadurch gekennzeichnet ist, daR:

- ein Ablagerungsentfernelement (3; 28, 29; 34,
35; 37, 38; 41, 42; 200; 201; 202; 203) an einer
Haltevorrichtung angeordnet ist und angepaldt
ist, bei Verwendung in Gegenlberlage einer
Seitenflache des Druckkopfs, anders als die
TintenausstofRflache (1A), zu sein, um in bezug
auf diese zur Reinigung der Seitenflache be-
wegbar zu sein, wobei

- sich die Seitenflaiche des Druckkopfs im we-
sentlichen in der Richtung entlang der Relativ-
bewegung zwischen dem Druckkopf und der
Reinigungsvorrichtung erstreckt und angren-
zend an und entlang einer Kante der Tintenaus-
stolRflache angeordnet ist, und wobei

- das Ablagerungsentfernelement (3; 28, 29; 34,
35; 37, 38; 41, 42; 200; 201; 202; 203) ange-
paft ist, den Kontakt mit der Seite des Druck-
kopfs (1; 111, 112; H) zu vermeiden und bei Ver-
wendung den Kontakt mit einer Ablagerung auf
der Seite des Druckkopfs herzustellen, um die
Ablagerung von dieser zu entfernen.

Druckgerat gemaf Anspruch 1,
dadurch gekennzeichnet, daR:

- das Ablagerungsentfernelement (3; 28, 29; 34,
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35; 37, 38; 41, 42; 200; 201; 202; 203) ange-
palt ist, bei Verwendung zu der Seite des
Druckkopfs (1; 111, 112; H) in einem Abstand
von 1 mm oder weniger in Gegenliberlage an-
geordnet zusein.

3. Druckgerat gemafl Anspruch 1,

gekennzeichnet durch:

eine Kappeneinheit (12, 6, 7), wobei das Abla-
gerungsentfernelement (3; 28, 29; 34, 35; 37,
38; 41, 42; 200; 201; 202; 203) an der Kappen-
einheit (12, 6, 7) fest angeordnet gehalten wird,
welche in bezug auf den Druckkopf (1; 111, 112;
H) bewegbar ist.

4. Druckgerat gema Anspruch 1,

dadurch gekennzeichnet, daR:

eine Vielzahl von Druckkopfen (111, 112) in
dem Druckgerat angeordnet ist und das Abla-
gerungsentfernelement bei Verwendung zu
Seiten der Vielzahl von Druckképfen in Gegen-
Uberlage ist.

5. Druckgerat gemafl Anspruch 4,

dadurch gekennzeichnet, daB:

mindestens einer der Druckképfe in einer Rich-
tung versetzt ist, welche die Richtung der Re-
lativbewegung zwischen dem Druckkopf und
der Reinigungsvorrichtung kreuzt, wobei das
Ablagerungsentfernelement (3; 28, 29; 34, 35;
37, 38; 41, 42; 200; 201; 202; 203) angepaldt
ist, in Gegenuberlage der Seitenflache von ei-
nem der Druckkdpfe zu sein, mit einem ande-
ren Abstand als der Rest der Druckkdpfe.

6. Druckgerat gemaf Anspruch 3,

dadurch gekennzeichnet, daf:

die Richtung der Relativbewegung zwischen
dem Druckkopf und dem Ablagerungsentfer-
nelement im wesentlichen in eine Hauptabtast-
bewegungsrichtung des Druckkopfs eingestellt
ist.

Druckgerat gemaf Anspruch 3,
dadurch gekennzeichnet, daR:

die Richtung der Relativbewegung zwischen
dem Druckkopf und dem Ablagerungsentfer-
nelement im wesentlichen in die Richtung ein-
gestelltist, welche die Hauptabtastbewegungs-
richtung des Druckkopfs schneidet.

8. Druckgerat gemaf Anspruch 1,

dadurch gekennzeichnet, daB:
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- der Druckkopf eine Vielzahl von
TintenausstoRoffnungen entlang einer Dusen-
reihe aufweist und

- die Seite des Druckkopfs, zu welcher das Ab-
lagerungsentfernelement angepalitist, bei Ver-
wendung in Gegenliberlage zu sein, an einer
Endseite der Disenreihe angeordnet ist.

Druckgerat gemaf Anspruch 1,
dadurch gekennzeichnet, daR:

- der Druckkopf einen elektrischen Kontaktab-
schnitt aufweist und

- die Seite des Druckkopfs, zu welcher das Ab-
lagerungsentfernelement angepaltist, bei Ver-
wendung in Gegenulberlage zu sein, auf der
Seite des elektrischen Kontaktabschnitts ange-
ordnet ist.

10. Druckgeratgemal Anspruch 1, das ferner aufweist:

- ein elastisches Wischelement (3; 30; 33; 39;
40; 44) zum Wischen der Tintenausstol¥flache
(1A) des Druckkopfs durch eine Relativbewe-
gung zwischen dem elastischen Wischelement
und dem Druckkopf, wobei

das elastische Wischelement in bezug
auf das Ablagerungsentfernelement (3; 28, 29;
34, 35; 37, 38; 41, 42; 200; 201; 202; 203) ver-
schiebbar ist.

11. Druckgerat gemaf Anspruch 10,

dadurch gekennzeichnet, daR:

- das elastische Wischelement (3; 30; 33; 39; 40;
44) und das Ablagerungsentfernelement (3; 28,
29; 34, 35; 37, 38; 41, 42; 200; 201; 202; 203)
zu einem klingenférmigen elastischen Kérper
einstlickig ausgebildet sind und

- ein Schlitz (3a; 3b) in dem klingenférmigen ela-
stischen Korper so erzeugt ist, daR der klingen-
férmige elastische Korper mit einem Abschnitt
in Gegenliberlage der Seite des Druckkopfs
versehen ist, und ein anderer Abschnitt als eine
elastische Wischvorrichtung, die tber die Tin-
tenausstof¥flache des Druckkopfs gleitet.

12. Druckgerat gemaf Anspruch 10,

dadurch gekennzeichnet, daR:

das Ablagerungsentfernelement (3; 28, 29; 34,
35; 37, 38; 41, 42; 200; 201; 202; 203) vor der
Seite des Druckkopfs in einem vorbestimmten
Abstand angeordnet ist und in der Lage ist,
Uber mindestens einen Teil der Seite des
Druckkopfs durch dessen Verschiebung als ein
Ergebnis der Wischoperation der Tintenaus-
stol¥flache des Druckkopfs mittels des elasti-
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schen Wischelements (3; 30; 33; 39; 40; 44) zu
gleiten.

13. Druckgerat gemall Anspruch 10,

dadurch gekennzeichnet, daR:

die Richtung der Relativbewegung zwischen
dem Ablagerungsentfernelement (200; 201;
202; 203) und dem Druckkopf von der Richtung
der Relativbewegung zwischen dem elasti-
schen Wischelement (3) und dem Druckkopf
verschieden ist.

Revendications

Appareil d'impression comportant un dispositif de
nettoyage destiné a nettoyer une téte (1 ; 111 ;112 ;
H) d'impression par jet d'encre ayant une surface
(1A) d'éjection d'encre dans laquelle sont formés
plusieurs orifices d'éjection d'encre destinés a éjec-
ter de I'encre, dans lequel la surface (1A) d'éjection
d'encre est nettoyée par un mouvement relatif entre
la téte d'impression et le dispositif de nettoyage, le
dispositif de nettoyage étant caractérisé par

un élément (3 ; 28, 29 ; 34, 35; 37, 38; 41,
42 ; 200 ; 201 ; 202 ; 203) d'enlévement de dépbt
agencé sur un moyen de maintien et congu pour
faire face, lors de I'utilisation, a une surface latérale
de la téte d'impression autre que la surface (1A)
d'éjection d'encre, de fagon a pouvoir étre déplacé
par rapport a elle pour nettoyer ladite surface laté-
rale, dans lequel

ladite surface latérale de la téte d'impression
s'étend sensiblement dans la direction le long du
mouvement relatif entre la téte d'impression et le
dispositif de nettoyage, et positionnée de fagon a
étre adjacente a un bord de la surface d'éjection
d'encre et le long de ce bord, et dans lequel

I'élément (3 ;28,29 ;34,35;37,38;41,42;
200; 201; 202 ; 203) d'enlévement de dépot est
congu pour ne pas étre en contact avec le cété de
la téte d'impression (1 ; 111, 112 ; H) et, lors de I'uti-
lisation, entre en contact avec un dép6ét sur le coté
de la téte d'impression afin d'en enlever le dép6t.

Appareil d'impression selon la revendication 1, ca-
ractérisé en ce que:

I'élément (3 ; 28,29 ; 34,35;37,38;41,42;
200; 201; 202 ; 203) d'enlevement de dépbt est
congu pour faire face, lors de I'utilisation au c6té de
la téte d'impression (1 ; 111, 112 ; H) avec une dis-
tance de 1 mm ou moins.

Appareil d'impression selon la revendication 1, ca-
ractérisé par une unité a coiffe (12, 6, 7), dans le-
quel élément (3 ; 28, 29 ; 34, 35; 37, 38; 41, 42;
200; 201 ; 202 ; 203) d'enlevement de dépdt est
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maintenu fixement sur I'élément de coiffe (12, 6, 7)
qui est mobile par rapport a la téte d'impression (1 ;
111, 112 ; H).

Appareil d'impression selon la revendication 1, ca-
ractérisé en ce que

plusieurs tétes d'impression (111, 112) sont
mises en place dans ledit appareil d'impression, et
I'élément d'enlévement de dépbt, lors de I'utilisa-
tion, fait face a des cotés de tétes d'impression.

Appareil d'impression selon la revendication 4, ca-
ractérisé en ce que

au moins l'une des tétes d'impression est dé-
calée dans une direction coupant la direction du
mouvement relatif entre la téte d'impression et le
dispositif de nettoyage, dans lequel I'élément (3 ;
28, 29; 34, 35; 37, 38; 41, 42; 200 ; 201 ; 202 ;
203) d'enlévement de dép6t est congu pour faire fa-
ce a la surface latérale de I'une des tétes d'impres-
sion avec une autre distance par rapport aux autres
tétes d'impression.

Appareil d'impression selon la revendication 3, ca-
ractérisé en ce que

la direction du mouvement relatif entre la téte
d'impression etl'élément d'enlévement de dépbt est
sensiblement ajustée dans une direction de balaya-
ge principal de la téte d'impression.

Appareil d'impression selon la revendication 3, ca-
ractérisé en ce que

la direction du mouvement relatif entre la téte
d'impression etl'élément d'enlévement de dépdt est
sensiblement ajustée dans la direction coupant la
direction de balayage principal de la téte d'impres-
sion.

Appareil d'impression selon la revendication 1, ca-
ractérisé en ce que

la téte d'impression comporte plusieurs orifi-
ces d'éjection d'encre suivant une ligne de gicleurs,
et

le coté de la téte d'impression vers lequel
I'élément d'enlévement de dépbt est destiné a étre
tourné lors de l'utilisation, est positionné a un cété
extréme de la ligne de gicleurs.

Appareil d'impression selon la revendication 1, ca-
ractérisé en ce que

la téte d'impression comporte une partie de
contact électrique, et

le coté de la téte d'impression vers lequel
I'élément d'enlévement de dépdt est destiné a étre
tourné, lors de I'utilisation, est positionné du cété de
la partie de contact électrique.

10. Appareil d'impression selon la revendication 1,
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comportant en outre :

un élément élastique d'essuyage (3 ; 30 ; 33;
39; 40 ; 44) destiné a essuyer la surface (1A)
d'éjection d'encre de la téte d'impression au
moyen d'un mouvement relatif entre I'élément
élastique d'essuyage de la téte d'impression,
dans lequel

I'élément élastique d'essuyage peut étre dépla-
cé par rapport a I'élément (3 ; 28, 29 ; 34, 35;
37, 38; 41, 42; 200; 201 ; 202 ; 203) d'enle-
vement de dépbt.

Appareil d'impression selon la revendication 10, ca-
ractérisé en ce que

I'élément élastique d'essuyage (3; 30; 33;
39;40 ;44)etl'élément (3 ;28,29 ;34,35;37,38;
41,42 ;200 ; 201 ; 202 ; 203) d'enlevement de dé-
pot sont formés d'une seule piece dans un corps
élastique en forme de lame, et

une fente (3a, 3b) est formée sur le corps
élastique en forme de lame afin que ce corps élas-
tiqgue en forme de lame comporte une partie faisant
face au coté de la téte d'impression et une autre
partie sous la forme d'un moyen élastique d'essuya-
ge qui glisse sur la surface d'éjection d'encre de la
téte d'impression.

Appareil d'impression selon larevendication 10, ca-
ractérisé en ce que

I'élément (3 ; 28,29 ; 34,35; 37,38 ;41,42;
200 ;201 ;202 ; 203) d'enlevement de dépdt est po-
sitionné en face du cété de la téte d'impression, a
une distance prédéterminée, et peut glisser sur au
moins une partie du c6té de la téte d'impression au
moyen de son déplacement par suite d'une opéra-
tion d'essuyage sur la surface d'éjection d'encre de
la téte d'impression au moyen de I'élément élasti-
que d'essuyage (3; 30; 33;39;40; 44).

Appareil d'impression selon la revendication 10, ca-
ractérisé en ce que

la direction du mouvement relatif entre I'élé-
ment (200 ; 201 ; 202 ; 203) d'enlévement de dépdt
et la téte d'impression est différente de la direction
du mouvement relatif entre I'élément élastique (3)
d'essuyage et la téte d'impression.
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