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@ Ink jet recording apparatus, cleaning sheet for the same, and discharge recovery treatment thereof.

@ An ink jet recording apparatus comprising: a
non-contact print mode in which medium to be re-
corded and conveyed to a region in which printing
can be performed is subjected to be recording by
discharging ink in a non-contact manner from a
recording head (IJH) confronting the medium fo be
recorded at a predetermined interval; and a contact
cleaning mode in which a cleaning sheet (CP) which
has been conveyed into the region in which printing
can be performed by using at least a part of a
conveyance route for the medium to be recorded is
brought into contact with the recording head (IJH)
and then the cleaning sheet is discharged from the
region in which printing can be performed.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an ink jet re-
cording apparatus and a discharge recovery meth-
od thereof. More particularly, the present invention
relates to an ink jet recording apparatus, a dis-
charge recovery method, and its cleaning medium,
this apparatus having means for recovering its de-
fective discharge or non-discharge, which means
includes a sheet-like cleaning medium.

Related Background Art

An ink jet recording apparatus exhibits a mul-
tiplicity of advantages such that noise to be gen-
erated during its recording performance can be
limited to a satisfactory low level and it can use
plain paper at the time of recording.

In particular, the so-called ON-DEMAND type
of ink jet recording apparatus uses a piezoelectric
element or a magnetostrictive element each of
which is an electromechanical transducing element
or an exothermic resistance element which is an
electrothermal transducing element. It performs re-
cording by discharging ink from its discharge poris
by rapidly applying a pressure to the ink positioned
in an energy acting chamber thereof or in the
vicinity thereof at the time of performing the re-
cording. It exhibits great advantages in that it does
not need to be provided with any means for re-
covering unnecessary ink or a high potential power
source for polarization. The reason for this lies in
that it consumes ink only by discharging an ink
droplet when needed for performing recording.

As described above, the ink jet recording ap-
paratus exhibits various advantages. However, it
can generate cloggings due to adhesions of dust or
paper dust generated from the recording paper,
invasion of air bubbles into the inside of the dis-
charge port, or increase in the viscosity of the ink
due to the evaporation of the ink positioned in the
vicinity of the discharge port. Ink may become
dried and solidified.

Therefore, it is critical for the ink jet recording
apparatus to perform proper treatments (abbrevi-
ated to ink jet recovery treatment) for the purpose
of overcoming these various factors which can de-
teriorate the recording quality.

A method is well known, as the method of
recovering the ink jet, that an ink absorber made of
a polymeric porous material or the like is pressed
to the discharge port (for example, see U.S. Patent
No. 4,223,322). According to this method, utilizing
a fact that ink which has been brought into contact
with the ink absorber is taken out through the
jetting port due to a capillary phenomenon, the
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above-described ink whose viscosity has been in-
creased or the air bubbles can be, together with
the thus-taken out ink, discharged outside the dis-
charge port. Furthermore, since this method is a
method in which the ink absorber is directly
brought to abut against or contact the discharge
port, it can effectively to act to remove an ink
droplet or dust stacked to the end surface of the
discharge port in addition to its original action fo
take out the ink in the discharge port, these ink
droplet or dust stacked to the end surface of the
discharge port causing non-discharge failures or
directional errors through which the ink droplet
flies, which error being a so-called slippage.

As the other discharge recovering method,
there is a method in which a pump or the like is
used so as to forcedly discharge ink disposed in
the vicinity of the discharge port (for example, see
U.S. Patent No. 4276554, U.S. Patent No. 4599625,
U.S. Patent No. 4419677, U.S. Patent No. 4543591,
U.S. Patent No. 4410900, U.S. Patent No.
4383263).

This method can be in major divided into two
types, one of which is a method in which the
pressure of the ink in the discharge port is in-
creased so as to inject the ink in the vicinity of the
discharge port, and another one is a method in
which the pressure in the outer portion of the
discharge port is decreased so as to absorb the ink
in the vicinity of the discharge port. In either of
these methods, since ink flows from the discharge
port, it is preferable to provide a member for ab-
sorbing and accumulating the discharged ink (ab-
breviated to "waste ink" hereinafter).

Specifically, as a member for instantaneously
absorbing the waste ink discharged from the dis-
charge port, a polymeric porous material or the like
is used. As the accumulating member, an accu-
mulating reservoir, a so-called a waste liquid tank,
which accumulates the waste ink which has been
temporarily captured by the absorbing member is
generally used. For example, see U.S. Patent Ap-
plication Serial No. 786,179 filed on October 10,
1985 and U.S.P. No. 4,682,184.

The characteristics required for this absorbing
member and the above-described ink absorber for
use in the discharge recovering method are the
same as each other. Therefore, it is possible to
make this absorbing member have three functions
(A) to absorb the ink in the discharge port, (B) to
remove an ink droplet or dust at the discharge port,
(C) to instantaneously absorb the waste ink which
has been forcedly discharged through the dis-
charge port. In general, since such absorbing
member has the three functions (A) to (C), it is
disposed at the position opposing the discharge
port, and is communicated with a waste liquid tank
positioned at a predetermined position with a flexi-
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ble tube or the like.

As a recovery method which is effective to the
above-described cloggings, invasion of air bubbles,
increase in the viscosity of ink and solidifications of
ink, there is a method of forcedly discharging the
ink in the vicinity of the discharge port.

However, in the ink jet recording method, and
more particularly in an ink jet recording head com-
prising a so-called full-multi type (full-line type) of
recording head in which the discharge ports are
arranged across the width of the recording me-
dium, the platen for restricting the recording sur-
face is disposed closely to and opposing the over-
all range of the provided discharge Therefore, the
platen and the absorbing member need fo replace
each other at the time of performing the above-
described discharge recovery. Furthermore, it is
required to bring the absorbing member into abut-
ment against the discharge port.

To this end, an apparatus was disclosed in
which the platen thereof is brought to a position far
away from the recording head thereof, and the
absorbing member can be, in this state, opposed
to the recording head (the apparatus disclosed by
the assignee of the present invention in U.S. Patent
No. 4,692,778). However, it is preferable to making
the movable range of the platen and/or absorbing
member as small as possible so as o make the
recording apparatus compact. It is therefore prefer-
able to omit this.

Furthermore, since the waste liquid tank has
limited capacity, it needs to be provided with a
sensor for detecting the fact that the tank has been
filled and means for notifying the operator of this
fact in order to prevent the overflow of the tank. In
addition, the operator needs to replace the full
waste liquid tank with a new empty one. Such a
changing operation causes a problem in that the
operator's hands become contaminated.

SUMMARY OF THE INVENTION

According to the present invention an ink jet
recording apparatus of the kind comprising an ink
jet recording head for recording an image on a
recording medium; means for conveying a record-
ing medium through a recording zone in relation to
but spaced apart from the recording head and for
supporting and recording medium at a constant
distance during a recording mode; means for con-
veying a cleaning sheet through said recording
zone; said means for conveying the cleaning sheet
comprising at least part of the means for conveying
the recording medium characterized by means for
reducing the distance between the recording head
and the cleaning sheet including sheet drive means
for forming the cleaning sheet into a curved portion
bending towards the recording head to bring a
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surface of the cleaning sheet into contact with said
jet recording head during a cleaning mode.

How the invention may be carried out will now
be described by way of example only and with
reference to the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view illustrating the out-
line of an ink jet apparatus which is the subject
of copending application No. EP 88301683.3;
Fig. 2 is a view illustrating the structure of the
inner portions;

Fig. 3 is a perspective view illustrating a clean-
ing paper for use in the present invention;

Fig. 4 is a view illustrating a platen moving
mechanism in the recording region disclosed
also in EP 88301683.3;

Fig. 5 is a flow chart of an embodiment using
the structure shown in Fig. 4;

Fig. 6 is a view illustrating a recording head
moving mechanism in the recording region dis-
closed also in EP 88301683.3;

Fig. 7 is a view illustrating an embodiment
whose structure is different from that shown in
Fig. 6;

Fig. 8 is a view illustrating an embodiment of the
present invention in which a loop is formed in
the cleaning medium in the recording region;
Figs. 9A-9C are views illustrating modifications
of the invention shown in Fig. 8;

Fig. 10 is a perspective view of the apparatus of
the present invention;

Figs. 11 to 13 are flow charis relating to the
present invention;

Fig. 14 is a view illustrating a portion of the
apparatus in which the recording paper cassette
and a cleaning paper cassette are provided;

Fig. 15 is a view illustrating a cleaning operation
included by way of reference;

Figs. 16A and 16B are views illustrating types of
cleaning paper which may be used in the
present invention;

Fig. 17 is a control block diagram according fo
the arrangement shown in Fig. 15;

Fig. 18 is a flow chart relating to the arrange-
ment of Figs. 15 and 17;

Fig. 19 shows a main part illustrating a supply
and exhaust mechanism of cleaning paper uti-
lized for the embodiments according to the
present invention;

Figs. 20A and 20B are views illustrating the
operation of the structure shown in Fig. 19;

Fig. 21 is a control block diagram according fo
the other embodiment of the present invention;
and

Fig. 22 is a flow chart according to Fig. 21.
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Fig. 1 is a perspective view illustrating an ex-
ample of an outline of an ink jet recording appara-
tus to which the present invention is applied.

In this drawing, reference numeral 1 represents
a main body unit portion comprising an upper unit
1a and a lower unit 1b. This upper unit 1a can be
arranged to vertically rotate with respect to the
lower unit 1b around a hinge or the like. The upper
unit 1a is provided with a recording head IJH,
electric circuit portion 103, fan 150, discharge roller
POR, conveying roller PSR, paper guide 201 and a
paper supply roller PFR. On the other hand, the
lower unit 1b is provided with a platen PTN, an ink
tank 231, paper exhaust tray 9A and idlers PR1
and PR2. Furthermore, the lower unit 1b is pro-
vided with a paper cassette accommodating the
recording medium at the time of recording or a
cassette, to be described later, accommodating the
cleaning paper at the time of performing discharge
recovery treatment. Reference numeral 5 repre-
sents a cover disposed in such a manner that it
covers the upper side of the main body unit portion
1. This cover 5 is provided with an operation por-
tion 7 in which command switches 7a and 7b such
as ON-LINE SWITCH with the host device H, re-
cording start instruction switch and a discharge
recovery treatment starting switch or the like and a
display 7c for performing display of modes are
disposed. Reference numeral 9 represents a paper
exhausting port disposed on one side surface of
the apparatus. The recording medium to which
recording has been performed is to be stacked on
the paper exhaust tray 9A through the paper ex-
hausting port 9.

Fig. 2 is a schematic perspective view illustrat-
ing the inner structure of the apparatus shown in
Fig. 1 in which a state where the cover 5 of the
apparatus shown in Fig. 1 is removed. In Fig. 2,
symbol IJH represents an ink jet recording head
disposed in the vicinity of the paper exhausting
port 9, and is arranged to be a so-called full-multi
type of ink jet recording head in which discharge
port IJO are arranged, at a density of 16/mm,
corresponding to the overall width (for example, an
A4 size recording paper) of the width (for example,
one line recording region) through which recording
can be performed in this apparatus. Furthermore,
at a proper position in a nozzle or the like, an
electromechanical transducing element (not shown)
or an electrothermal fransducing element not
shown is disposed so that discharging energy is
applied to the ink in accordance with supply of the
driving signal from the host device H correspond-
ing to the image to be recorded. As a result of this,
ink is caused to be discharged from the discharge
port 1JO. In this embodiment, this recording head
JIH is disposed in such a manner that the dis-
charge port IJO of each of the liquid flow passes
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opens vertically downwards.

Reference numeral 103 represents a main
electric circuit portion of the apparatus according fo
the present invention which is structured in such a
manner that a driver circuit for driving a recording
head 101 through a flexible cable 102, power
source circuit, control circuit, a circuit in each por-
tion of the apparatus, and an interface circuit with
the host device H disposed outside the apparatus
are mounted on a substrate 103A. In this embodi-
ment, since this electric circuit portion 103 is dis-
posed on the same side of the upper unit 1a as the
recording head IJH, the ink does not affect the
electric circuit portion 103 even if unexpected ink
leakage occurs. That is, even if ink is leaked
through the discharge port 1JO, the ink does not
affect the main electric circuit portion 103 of the
apparatus since the liquid flow path for the leaked
ink is formed in the lower unit 1b and the electric
circuit portion 103 is disposed above this liquid
flow pass. Furthermore, in this embodiment, this
electric circuit portion 103 is disposed higher than
the position of each discharge port 1JO in the
recording head IJH. As a result of this, the ink is
further prevented from affecting the electric circuit
portion 103. However, the above-described posi-
tional relationship between the electric circuit por-
tion 103 and the discharge ports 1JO is not critical.

Furthermore, symbol PFR represents a paper
supply roller formed by cutting a part of a circular
arc, this being a roller for supplying a recording
medium S from a cassette 221 for accommodating
the recording medium S such as paper, a film or
cloth to the recording head IJH.

Symbols PSR and POR respectively represent
an exhaust roller which is disposed in the passage
through which the recording medium is conveyed
and positioned in the upper stream to the recording
position by the recording head IJH and a paper
exhaust roller disposed in the vicinity of the paper
exhausting port 9 in the lower stream. These rollers
PSR and POR are rotated by a motor 117 with a
timing belt 119. In accordance with this rotation,
the conveying roller PSR and the paper exhausting
roller POR are made opposed each other. They
convey the recording medium in such a manner
that this recording medium is sandwiched with
cooperation with the idlers PR1 and PR2 which are
elastically supported in the vertical direction in this
drawing to the recording position or perform ex-
hausting the same from this recording position to
the paper exhausting tray 9A.

Reference numeral 201 represents a paper
guide disposed on the passage through which the
recording medium is conveyed and acts to restrict
this passage. Symbol PTn represents a platen dis-
posed so as o oppose the discharge port of the
recording head IJH and acts to restrict the record-
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ing surface, this platen being able to be moved in
the ink discharge direction by a mechanism to be
described with reference to Figs. 4, 6 and 7.

Symbol PC represents a paper cassette for
stacking the recording medium, and however, it is
replaced by a cleaning paper cassette CPC for
stacking, in a layered manner, sheets CP (called
"cleaning paper" hereinafter) made of an ink ab-
sorbing material shown in Fig. 3 at the time of
performing discharge recovery treatment. The re-
cording medium stacked in the paper cassette PC
or the cleaning paper cassette CPC, the recording
medium stacked in the cleaning paper cassette
CPC and the cleaning paper CP are conveyed
below the discharge port of the recording head IJH
after they have been individually separated by the
paper supplying roller PFR.

Reference numeral 231 represents an ink tank
serving as the ink supply source to the recording
head IJH. It is disposed below the platen PTN and
supplies ink to the recording head IJH through a
flexible tube 233.

Symbols PHS and PRHS represent photosen-
sors of a reflection type for performing jam detec-
tion of the recording medium or for detecting the
position of the cleaning paper PC. Symbol MSW
represents a microswitch which is turned on by a
projecting portion PRJ disposed on the side sur-
face of the paper cassette PC. By designing the
structure in such a manner that this projecting
portion PRJ is not provided in the cleaning paper
cassette CPC, it can be judged whether the cas-
sette inserted into the apparatus is the paper cas-
sette PC or the cleaning paper cassette CPC.

Fig. 4 is a schematic cross-sectional view illus-
trating a portion in the vicinity of the platen PTN,
and illustrating a mechanism for bringing the sheet-
like ink absorber to the discharge port in the re-
cording head.

In this drawing, symbols BEAM1, BEAM2,
BEAM3 and FXB represent beam members: Each
of these beam members constitutes a parallel link
mechanism by way of being rotatably journalled by
either of the two corresponding two pivots PVT or
PVTR. An end of the beam member BEAM1 is
joined to the platen PTN and the surface of the
platen PTN, while an end of the beam member
BEAM 3 is rotatably connected with a plunger PLG
of a solenoid SND by a pin PIN. Furthermore, an
end of the beam member FXB is secured to a
frame FM1 of the apparatus.

Symbol HP1 represents an abutting portion
disposed in the recording head IJH, while symbol
SPH represents a head supporting spring which
can be brought into contact with both the frame
and the recording head IJH. This head supporting
Spring SPH abuts against the abutting portion HP1
of the recording head IJH by the urging force

10

15

20

25

30

35

40

45

50

55

thereof against a stopper secured to the frame so
that the recording head I|JH can be always posi-
tioned at a predetermined height. Furthermore, it is
designed to be deformed when the force applied fo
the recording head IJH through the cleaning paper
to be described later exceeds a predetermined
level, for the purpose of preventing breakage of the
recording head.

When the solenoid SND is operated, the plung-
er PLG is retracted in the direction designated by
an arrow A in the drawing, while the plunger PTN
is, by the link mechanism, moved in the direction
designated by an arrow B in the drawing, that is in
the direction in which it can be brought into abut-
ment with the discharge orifice 1JO disposed on the
end surface in the lower portion of the recording
head IJH.

Symbol SPL represents a compression spring,
and Symbol FDSK represents a flange, this com-
pression spring SPL making the flange FDKS
brought into abutment with an end of the beam
member BEAM3 so that it is interposed between
this flange FDSK and the end surface of the sole-
noid SND is such a manner that it surrounds the
plunger PLG. As a result of this structure, the
urging from the compression spring SPL makes the
beam member BEAM 3 rotate relative to the pivot
PVTR counterclockwise in the drawing, and make a
part of the same brought into abutment with the
front beam supporting portion HBM of an adjusting
screw ADJ1.

As a result of this, when the solenoid is not
operated, it fixes the position of the platen PTN,
while the interval between the platen PTN and the
discharge port IJO can be determined by adjusting
the adjusting screw ADJ1.

An operative procedure of the discharge recov-
ery treatment according to the above-described
structure will be described with reference to a flow
chart shown in Fig. 5.

If non-discharge occurs in the recording head
IJH caused by an increase in the viscosity of the
ink or the like, the user pushes a discharge re-
covering switch disposed in the operation portion 7
for the purpose of performing a discharge recovery
tfreatment. As a result of this, the operative proce-
dure of the discharge recovery tfreatment starts.
During the recording performance by the appara-
tus, first it needs to await completion of the record-
ing (steps S501 and S515). Next, depending upon
the state of the microswitch MSW, it is determined
whether what is inserted is the paper cassette PC
or the cleaning paper cassette (step S502). If the
switch MSW is turned on, that is, the paper cas-
sette PC is inserted, display means, for example, a
display lamp disposed in the operation portion 7
and indicating a fact that the cleaning paper cas-
sette CPC is not inserted is turned on and off (step
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S$516) for the purpose of urging the user to replace
between the cleaning paper cassette CPC and the
paper cassette PC. In this state, as an alternative to
the display lamp employed, the fact that the clean-
ing paper cassette CPC is not inserted may be
notified by display means such as voice or the like.

After the insertion of the cleaning paper cas-
sette has been confirmed, the paper supplying
roller PFR is, similarly to the case where the re-
cording medium is supplied, rotated (step S503) so
that the uppermost sheet of the stacked cleaning
paper CP in the cassette is separated, and is
supplied to the paper supplying roller PSR.

The paper supplying roller PSR and the paper
exhausting roller POR are rotated (step S504) so
that the cleaning paper CP is supplied in the direc-
tion toward the paper exhausting tray 9A (step
S$517). Then, the front end of the cleaning paper
CP passes through the lower portion of the record-
ing head IJH, and it reaches a position below the
photosensor PHS so that this photosensor PHS is
turned on. In this state, this photosensor PHS acts
as means to confirm a fact that the front end of the
cleaning paper CP has completely passed the low-
er portion of the recording head I|JH.

When the photosensor PHS is turned on (step
$505), a controller (omitted from illustration) sub-
stantially simultaneously performs the following two
operations.

That is:

(i) a counter value my corresponding to a pre-
determined amount of paper conveyance is set
to the counter which controls the amount of
paper conveyance (step $506)(this counter val-
ue is a value to be decreased in proportion to
the amount of conveyance of the cleaning paper
CP)

(i) a pump for supplying ink from the ink cham-
ber 231 to the recording head IJH is operated
so that the pressure of the ink in the recording
head IJH is raised. As a result of this, the ink
whose viscosity has been increased or the air
bubbles positioned near the discharge port are
forcedly discharged through the discharge port
(step S506).

The counter value my, for example, corre-
sponds to the number of pulses for controlling a
stepping motor when the motor 117 for driving the
paper supplying roller PSR and the paper exhaust-
ing roller POR is a stepping motor. When the
stepping motor rotates by the degree correspond-
ing to a pulse and thereby the cleaning paper CP
is supplied (step S518), the value decreased by
one. When the value becomes miy = 0 (step
$507), a controller (omitted from illustration) stops
the rotation of the motor 117. Simultaneously with
the stoppage of the motor 117, the pump is also
stopped (steps S508 and S509). If the pump is
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operated with the cleaning paper CP stopped, the
amount of the waste ink flowed from the discharge
orifice immediately exceeds the ink absorption per-
formance of the cleaning paper CP of a thin sheet-
shape whereby the ink overflows the cleaning pa-
per CP since the cleaning paper CP cannot absorb
the ink, causing contamination of the other compo-
nent parts. However, by conveying the cleaning
paper CP at the speed at which the flow rate of the
waste ink can be completely absorbed, even if the
thin sheet-shape ink absorber the above-described
problem does not arise. Therefore, by accelerating
or decelerating the feeding speed in accordance
with the ink absorption performance of the cleaning
paper CP, the cleaning paper CP can be further
effectively used.

The distance through which the cleaning paper
CP is fed and which is restricted by the above-
described counter value m;y is, can be clearly seen
from the above description, corresponds to the
region in which the waste ink has been absorbed.
The counter value m4 is set to a level which allows
a marginal portion in which the waste ink has not
been absorbed in the portion behind the waste ink
absorbing region. Although the waste ink which has
been once absorbed by the cleaning paper CP
adheres to the paper exhausting roller POR when
the waste ink absorbed region is exhausted, the
above-described marginal portion can absorb the
waste ink stacked to this roller POR so that the
surface of the exhausting roller POR is cleaned.
Therefore, it is preferable for my and the length of
the cleaning paper CP that the marginal portion
can be at least remained by the length correspond-
ing to the circumference of the paper exhausting
roller POR.

When rotation of the paper supplying roller
PSR is stopped (step $509), the solenoid SND is
then operated (step S510) so that the platen PTN
is moved in the direction designated by the arrow
B through the parallel link mechanism. As a result
of this action, the platen PTN sandwiches the
cleaning paper CP cooperating with the liquid flow
pass IJN in the recording head IJH. As a result of
this, the cleaning paper CP is abutted against the
discharge orifice IJO. The solenoid SND is brought
to an turned-off state after it has operated for a
predetermined time period (step S511) so that the
cleaning paper CP is separated from the discharge
orifice IJO and it restores its original state. As a
result of the abutment of the cleaning paper CP
against the discharge orifice IJO, the dust or ink
stacked which cannot be removed solely by flowing
the ink by the operation of the pump can be
removed.

The cleaning paper CP after it has been re-
leased from the abutment is again conveyed by the
paper supplying roller PSR and the paper exhaust-
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ing roller POR (step S512 and S519). When the
rear end of the cleaning paper CP passes the
exhausting roller POR and then passes the
photosensor PRHS, the photosensor PRHS is
changed in its state from turned on state to the
turned off state (step $513). Therefore, the control-
ler (omitted from illustration) judges that the clean-
ing paper CP has been exhausted from the paper
exhausting port 9 to the outside of the apparatus,
and stops the rotation of each of the exhausting
rollers POR and the paper supplying roller PSR
(step S514). As a result, the discharge recovery
treatment is completed.

Fig. 6 is a schematic cross-sectional view illus-
trating a portion in the vicinity of the platen PTN,
and illustrating a mechanism for abutting the sheet-
shape ink absorber against the discharge port of
the recording head. The similar elements to those
shown in Fig. 4 are given the same reference
numerals and their descriptions are omitted.

The difference between this arrangement and
that shown in Fig. 4 lies in that the element for
abutting the ink absorber against the nozzle dis-
charge port IJO is the recording head IJH as an
alternative to the platen PTN. Therefore, the link
mechanism is constituted by four parts the beam
members BEAM 2, BEAMS3, FXB and the recording
head IJH. Similarly to the embodiment shown in
Fig. 4, an end of the beam member BEAM 3 is
joined the plunger PLG of the solenoid SND. By
driving the solenoid SND in the direction C des-
ignated by an arrow in the drawing, the recording
head IJH is moved in the direction D designated by
an arrow in the drawing so that the discharge port
IJO is brought into abutment with the cleaning
paper CP.

Similar to the embodiment shown in Fig. 4, the
stationary beam member FXB is secured to the
frame FM2 of the apparatus, while the front end
HBM of the adjusting screw ADJ2 is abutted fo a
partial portion of the beam member BEAM2. Fur-
thermore, by the presence of the compression
spring SPL inserted between the securing portion
of the plunger PLG of the beam member BEAM3
and the end surface of the solenoid SND and the
flange FDSK, the height adjustment of the record-
ing head |JH at the stationary state is performed.

Furthermore, symbol PTNE represents a platen
supporting member, and an end thereof is joined
perpendicular to the surface of the platen, while
another end thereof is joined to the platen support-
ing spring SPP secured to the apparatus. Further-
more, the platen supporting member PTNE is pro-
vided with a butting portion HP2. As a result of this,
the platen supporting spring SPP abuts the butting
portion HP2 against the stopper STP2 secured to
the frame so that the height of the platen PTN is
always maintained at a predetermined height. Fur-
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thermore, it deforms when the force applied to the
recording head through the cleaning paper CP ex-
ceeds a predetermined level due to the movement
of the recording head IJH in the direction toward
the platen PTN so that the breakage of the record-
ing head |JH is prevented.

The discharge recovery ftreatment action by
means of the above-described structure is substan-
tially the same as that with the first embodiment.
The difference lies in that, as described above, that
as an alternative to the movement of the platen
PTN, the cleaning paper CP is sandwiched by the
discharge port IJO and the platen PTN due to the
movement of the recording head so that the dis-
charge port 1JO is cleaned.

Fig. 7 is a schematic cross-sectional view illus-
trating a portion in the vicinity of the platen PTN,
and illustrating a mechanism for abutting the sheet-
shape ink absorber against the discharge port of
the recording head according to another arrange-
ment. The similar elements as those shown in Figs.
4 and 6 are given the same reference numeral, and
their descriptions are omitted.

In this drawing, symbol BND represents a cou-
pling member for integrating the recording head
IJH and its discharge port IJO and the platen PTN
which restricts the recording surface which op-
poses the recording head I|JH and its discharge
port IJO at a predetermined distance by screws
SCPH and SCRP. It serves as the component
element of the link mechanism similarly to the
beam member BEAM1 according to the first em-
bodiment and the recording HEAD IJH according to
the second embodiment, and is driven in the direc-
tion designated by an arrow in the drawing by a
cam to be described later.

Symbol CAM represents a cam. A partial por-
tion of the beam member BEAMS3 is abutted to the
surface of this CAM by the urging force of a
tension spring SPT. The surface of the CAM is
displaced in accordance with the rotation of the
motor RVM fransmitted through pulleys PRE1 and
PRE2 and a belt RBT so that the link mechanism is
driven.

The discharge recovery treatment action with
the above-described structure will be described.
The difference from the treatment conducted with
the structure shown in Fig. 5 lies in that the follow-
ing operation is conducted as an alternative to
driving the solenoid (steps S510 and S511).

That is, when the conveyance of the cleaning
paper CP is stopped simultaneously with the stop-
page of the pump, the motor RVM is rotated by a
predetermined degree so the that CAM is driven.
As a result of this, the CAM first disposed at the
position shown in Fig. 7 lowers its surface in accor-
dance with the rotation of the motor RVM so that a
unit comprising the platen PTN and the recording
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head I|JH which are integrated by the coupling
member BND is displaced downwards in the direc-
tion designated by an arrow in this drawing. As a
result of this, the discharge port IJO at the lower
end portion of the recording head |JH is abutted
against the cleaning paper CP sandwiched by the
paper exhausting roller POR and the idler PR2 and
the paper supplying roller PSR and the idler PR1.

On the other hand, if a stepping motor is used
to drive the paper exhausting roller POR and the
paper supplying roller PSR, a braking force is
applied to the paper exhausting roller POR and the
paper supplying roller PSR due to the exciting
torque generated when the stepping motor is stop-
ped. Therefore, a fact that the roller is rotated by
the abutment of the recording head IJH against the
cleaning paper, causing reduction in the tension of
the cleaning paper can be prevented. Consequent-
ly a proper abutting force can be obtained. Further-
more, since the platen is not also used as a baking
as shown in the above-described two embodi-
ments, a fact that an excessive force is applied to
the recording head IJH can be prevented.

Furthermore, according to this embodiment,
since the recording head IJH and the platen PTN
are integrated by using the coupling member BND,
the distance between the recording head IJH and
the platen PTN, this distance being required to be
relatively precise accurate, can be significantly
easily controlled with respect to the above-de-
scribed two embodiments.

Fig. 8 illustrates an embodiment of the present
invention, in which a sheet-shaped ink absorber is
abutted against the discharge orifice of the record-
ing head.

As can be clearly seen from this drawing, only
the recording paper conveying system is provided
as the component element, but the mechanism for
driving the platen PTN and the recording head IJH,
which are employed in the above-described three
embodiments, is not present. In general, the paper
exhausting roller POR and the paper supplying
roller paper are rotated at the same speed so as
convey the paper preventing float of the recording
medium from the platen PTN. According fo this
embodiment, when the cleaning paper CP is con-
veyed, the rotation of the paper exhausting roller
POR is stopped, but only the paper supplying roller
PSR is rotated so as to form a LOOP in the
cleaning paper CP so as to make the thus-formed
LOOP abut against the discharge orifice 1JO of the
recording head IJH. According to this method, the
mechanism for giving the platen and the recording
head displacement as described in the above-de-
scribed three embodiments does not need to be
provided to make the cleaning paper CP abut
against the discharge orifice of the recording head.
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As the method of stopping the rotation of the
paper exhausting roller POR and also rotation only
the paper supplying roller PSR, there is a method
in which the paper exhausting roller POR and the
paper supplying roller PSR are individually driven
by individually provided motors. Another method
can be considered in which a power transmission
intermitter such as electromagnetic clutch is pro-
vided. However, both of them need to be com-
plicated from the viewpoint of control and/or
mechanism.

Therefore, a method capable of performing the
above-described drive described in Fig. 8 will be
described with reference to Figs. 9A to 9C, this
method being additionally provided with some ele-
ments from a conventional mechanism.

Fig. 9A illustrates a conventional paper sup-
plying system. The thus-illustrated system is a
system in which a pulley PREO secured to the
paper exhausting roller POR and a pulley PRES
secured to the paper supplying roller PSR are
driven by a motor PFM through a same belt TBLT.
The mechanism as shown in Fig. 9B is obtained by
adding a new element to the mechanism as shod
in Fig. 9A.

Referring to Fig. 9B, a belt TBLT1 is a belt
which is longer than the belt TBLT shown in Fig.
9A by length AL. The deflection caused by this
length AL is absorbed by an idler pulley PREN.
That is, the idler pulley PREI is rotatably secured
to an end of an AAM1 which is rotatably provided
relative to a pivot PVT1. Therefore, the pulley
PRE1 absorbs the deflection generated in the belt
TBLT1 as a result of the abutment of the same fo
the belt TBLT1. Furthermore, an idler pulley PREI2
which is abutted against the belt TBLT1 between
the paper exhausting roller POR and the paper
supplying roller PSR is rotatably secured to an end
of an ARM 2 which is rotatable secured relative fo
a pivot PVT2, while the other end of the arm ARM2
is connected to the plunger of the solenoid SND
with a plunger pin PIN2.

In the above-described structure, when the
stepping motor PFM is stopped and the solenoid
SND is simultaneously driven in the direction des-
ignated by an arrow in this drawing, the idler pulley
PREI2 is displaced in the direction designated by
an arrow A in this drawing. As a result of this, a
novel deflection &1 is generated between the pulley
PREO and the pulley PRES as shown in Fig. 9C.
The generation of this deflection &; causes for the
idler PREI1 to be displaced in the direction des-
ignated by an arrow B in this drawing, that is the
reduction of deflection 8> between the pulley PRES
and the pulley PREM.

The generation of the deflection &1 specifically
indicates a fact that the belt is introduced between
the pulley PREO and the pulley PRES by length
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Al1. Since the pulley PREM and the pulley PREO
are not rotated due to the braking effected by the
exciting torque by the stepping motor PFM, the
length AL, of the belt is fed by the rotation of the
pulley PRESS in the direction designated by an
arrow C in this drawing. Therefore, the paper sup-
plying roller PSR can be rotated with the paper
exhausting roller POR stopped so that the LOOP
can be formed in the cleaning paper CP. This size
of the loop formed in the cleaning paper CP is
substantial in proportion o the deflection 1. There-
fore, the size of the loop can be controlled by, for
example, a voltage for driving the solenoid SND.

In the above-described embodiments, the ac-
tion of making the cleaning paper against the dis-
charge orifice 1JO is conducted once in one dis-
charge recovery treatment operation. However, the
application of the present invention is not limited to
this described. The movement of the cleaning pa-
per CP and abutting against the discharge orifice
IJO may be performed alternately several times.

In the above-described embodiments, when the
cleaning paper CP is abutted against the discharge
orifice 1JO, conveyance of the cleaning paper is
stopped However, the application of the present
invention is not limited to this description. A control
may be employed in which the cleaning paper CP
slides along the discharge orifice IJO so as to
remove ink droplets or dust.

In the above-described embodiments, a control
method is described in which the cleaning paper
CP is abutted against the discharge orifice 1JO
after ink has been removed from the discharge
orifice 1JO by using a pump or the like. However, a
control may be employed in which means for for-
cedly flowing the ink from the discharge orifice 1JO
is not used, but only action of abutting the cleaning
paper CP against the discharge orifice 1JO is per-
formed.

Fig. 10 illustrates an example of the structure
of the apparatus shown in Fig. 1, but is different
from that shown in Fig. 2. It is a schematic per-
spective view illustrating a state, similarly to that
shown in Fig. 2, the cover 5 of the apparatus is
removed. Referring to this drawing, the ink jet
recording head IJH, discharge orifice IJO, a driving
element such as electrical mechanical transducing
element (omitted from illustration) or an electrother-
mal transducing element (omitted from illustration),
hose device H, the flexible cable 102, the electric
circuit portion 103, the paper supplying roller PFR,
the paper exhausting rollers PSR and POR, the
paper guide 201, the platen PTN, the paper cas-
sette PC, the cleaning paper cassette CPC, the ink
chamber 237, the photosensors PHS and PRHS
and the microswitch MSW are the same as that
shown in Fig. 2.
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The operative procedure of the discharge re-
covery freatment performed with the above-de-
scribed structure will be described with reference
o a flow chart shown in Fig. 11.

If non-discharge is generated in the recording
head IJH due to increase in ink or the like, user
pushes the discharge recovery switch disposed in
the operation portion 7. As a result of this, the
operation of the discharge recovery treatment
starts. During the recording performed by the ap-
paratus, it needs to wait for completion of the
recording (steps S401 and S413). In accordance
with the state of the microswitch MSW, it is judged
whether the paper cassette PC is inserted or the
cleaning paper cassette is inserted (step S402).
When the switch MSW is turned on, that is when
the paper cassette PC is inserted, a display lamp
disposed in the operation portion 7 and indicating a
fact that the cleaning paper cassette CPC is not
inserted is turned on and off (step S414). This
causes for a user to replace the paper cassette PC
by the cleaning paper cassette CPC. In this state,
as an alternative to the display lamp, voice or the
like may be employed to inform the fact that the
cleaning paper cassette CPC is not inserted.

When the fact that the cleaning paper cassette
CPC is inserted is confirmed, the paper supplying
roller PFR is, similarly to the case where the re-
cording medium is supplied, rotated (step S403) so
that the uppermost one of the cleaning paper CP
stacked in the cassetie is separated and is fed to
the paper supplying roller PSR. The paper sup-
plying roller PSR rotates at a relatively fast rota-
tional speed ny (step S404) which cannot disturb
the supply of the cleaning paper CP. As a result of
this, the cleaning paper CP is fed in the direction
toward the paper exhausting tray 9A (step S415).
Then, the front end of the cleaning paper CP
passes in the lower portion of the recording head
IJH, and it reaches below the photosensor PHS so
that this photosensor PHS is brought to a turned-on
state. In this state, the photosensor PHS serves as
a means for confirming a fact that the front end of
the cleaning paper CP has completely passed in
the lower portion of the recording head I|JH.

When the photosensor PHS is turned on (step
$405), a controller (omitted from illustration) si-
multaneously performs the following three actions.
That is,

(i) the counter value my (this counter value is a
value which decreased in proportion to the
amount of the feeding of the cleaning paper CP)
equivalent to a predetermined amount of paper
feed is set in a counter for controlling the
amount of the paper feed (step S406).

(ii) the rotational speed of the paper supplying

roller PSR and the paper exhausting roller POR

is reduced from n1 to nz (step S406).
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(ili) the pump for supplying ink from the ink
chamber 231 to the recording head IJH is start-
ed and the ink whose viscosity has been in-
creased the air bubbles in the vicinity of the
discharge port are forcedly flowed from the dis-
charge port (step S407). The action shown in (ii)
is performed for the purpose of changing the
speed of the cleaning paper CP so as to cor-
respond to the ink absorbing performance by
the cleaning paper CP, and thereby making the
cleaning paper CP absorb the flowed ink by the
action shown in (iii). In this embodiment, since
the cleaning paper CP has the sufficient ink
absorbing performance, the speed reduction is
performed. However, even if the absorbing per-
formance of the cleaning paper is not insufficient
or the flow rate of the waste ink is too high since
the pressure of the pump is high, the cleaning
paper CP may be conveyed at a high rotating
number from the initial stage. As a result of this,
the leakage of the waste ink from the cleaning
paper CP causing contamination of the other
than the paper CP can be prevented.
The distance through which the cleaning paper
CP at the rotating number nz is previously defined
by the counter value ms, so that the pump op-
erates while the cleaning paper CP is fed through
this distance. Therefore, when the waste ink is
flowed from the discharge port by the pressure of
the pump, the cleaning paper CP is conveyed (step
S416) by the paper supplying roller PSR and the
paper exhausting roller POR which are rotated at a
relatively slow rotating number nz2. When the coun-
ter value my becomes my = 0 (step S408) and the
pump is stopped (step S409), the paper supplying
roller PSR and the paper exhausting roller POR are
again rotated at the rotating number ni (step
S410). As a result of this, the cleaning paper CP is
fed to the paper exhaust tray 9A (step S417).
The distance, through which the cleaning paper
CP to be fed and defined by the counter value my,
corresponds 1o, as can be clearly understood from
the above description, corresponds to the region
which has absorbed the waste ink. The counter
value my is set to the level that allows for a
residual marginal region after the region in which
the waste ink has been absorbed in this cleaning
paper CP. When the region in which the waste ink
has been absorbed is exhausted, the waste ink
once absorbed by the cleaning paper CP is ad-
hered to the paper exhausting roller POR. How-
ever, the thus-provided marginal portion can ab-
sorb the waste ink adhered to this roller POR so
that the surface of the paper exhausting roller POR
is cleaned. Therefore, it is preferable to set the my
and the length of the cleaning paper CP in such a
manner that at least the length of the marginal
portion corresponding to the outer circumference of
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the paper exhausting roller POR can be remained.

When the rear end of the cleaning paper CP
conveyed by the paper exhausting roller POR rotat-
ed at the rotating number of n1 separates from the
paper exhausting roller POR and passes through
the photosensor PRHS, this photosensor PRHS is
changed in its state from turned-on state to the
turned-off state (step S411). Therefore, the control-
ler judges that the cleaning paper CP has been
discharged from the discharge port 9 so that it
stops the rotation of the paper supplying roller PSR
and the paper exhausting roller POR (step S412).
In this state, the recovery treatment is completed.

According to the above-described embodiment,
non-discharge recovery treatment in which ink ad-
jacent to the discharge port can be easily forcedly
discharged without any necessity of major change
of the conventional paper conveyance system can
be performed. Furthermore, since the control is so
constituted that the cleaning paper CP to be dis-
charged is provided with the marginal portion, the
paper conveyance system can be always kept
clean since the surface of the roller is cleaned
when the marginal portion passes through even if
ink is adhered to the paper exhausting roller POR
when the region of the cleaning paper CP in which
the waste ink has been absorbed is conveyed.

Fig. 14 illustrates another embodiment of the
present invention in which the present invention is
applied to an apparatus into which two cassettes
can be inserted, although, in the above-described
embodiments, the apparatus comprises only one
cassette insertion portion. The elements similar to
those shown in Fig. 2 are given the same reference
numerals, and the descriptions for them are omit-
ted. An projection PRJ1 of the cassette for the
recording paper is provided on the buttom of the
cassette in this embodiment.

Referring to this drawing, symbol CPC repre-
sents a cleaning paper cassette which accommo-
dates the cleaning paper CP. This drawing shows a
state where a lower stage of the two insertion ports,
into which paper cassettes of different sized paper
such as A3 size and A4 size can be inserted, is
loaded with the cassette CPC. In the thus-struc-
tured apparatus, of course, there is, general, any
different in the structure of the cassette insertion
ports. Therefore, the cleaning paper cassette CPC
can be inserted into the upper stage of the same. A
fact that the cleaning paper cassette CPC has been
inserted into either of the stages is judged in accor-
dance with the signal from the microswitch MSW1
or MSW2. As a result of such structure constituted,
the completely similar treatment to that can be
conducted in the above-described embodiments
can be conducted only by pushing the recovery
treatment button without any necessity of replacing
the paper cassette PC and the cleaning paper
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cassette CPC at every discharge recovery opera-
tion.

In the embodiment shown in Fig. 14, although
the paper cassette PC and the cleaning paper
cassette CPC are made the same shape as each
other except the projection PRJ, the present inven-
tion is not limited to this description. It may, of
course, be structured in such a manner that the
cleaning paper CP is accommodated in, for exam-
ple, an exclusive disposal cassette so as to be
inserted into an port through which the cleaning
paper cassette is inserted exclusively.

Furthermore, as an alternative to supplying the
cleaning paper CP from the cassette, it may be by
one by one supplied to the paper feeding path.
With this structure, the completely same effect as
that obtained by the above-described embodiments
can be obtained.

The structure for manual paper supply may be
conventional. For example, the structure in which a
manual paper supplying portion is formed using the
upper cover of the cassette or another structure in
which a manual paper supplying tray is provided at
the other portion of the recording paper cassette
may be employed.

Anyway, the necessity for the present invention
is fo bringing the cleaning paper, to be conveyed,
contact with the recording head while bringing the
recording paper, to be conveyed, into non-contact
with the same. As a means for achieving this,
means of moving the head, means of moving the
platen, and arranging the path for the cleaning
paper to be different from that for the recording
paper by way of forming a loop or utilizing the
displacement of the other guide members are, of
course, effective upon the present invention.

An operative procedure for discharge recovery
treatment performed by the other structure will be
described by using the schematic cross-sectional
view of the device in the vicinity of the platen
shown in Fig.4 with reference to a flow chart shown
in Fig. 12.

The same portions as those in the treatment
procedure shown in steps S$501 to S505, and steps
S515 to S517 shown in Fig. 5, namely, steps S601
to 8605 and steps S612 to S614 are omitted from
description.

When the front end of the cleaning paper CP
reaches below the photosensor PHS and thereby
this photosensor PHS is brought into a turned on
state (step S605), the controller (omitted from il-
lustration) stops rotation of the paper supplying
roller PSR (step S606). Next, the solenoid SND is
operated (step S607), so that the platen PTN is
moved in direction designated by an arrow B in
Fig. 5 with the link mechanism. As a result of this
action, the platen PTN has the cleaning paper CP
sandwiched between the recording head IJH and
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the nozzle IJN. As a result of this, the cleaning
paper CP is abutted against the discharge port 1JO.
The solenoid SND becomes a turned-off state after
operating for a predetermined time period (step
S608). As a result of this, the cleaning paper CP is
separated from the discharge port IJO and is re-
stored to its original state. As a result of abutment
of the cleaning paper CP against the discharge port
IJO, dust or ink adhered which cannot be removed
solely by flowing ink by a pump action can be
removed.

The cleaning paper which has been thus-re-
leased from abutment is again conveyed by the
paper supplying roller PSR and the paper exhaust-
ing roller POR (steps S609 and S615). When the
rear end of the cleaning paper CP passes the
exhaust roller POR and it further passes the
photosensor PRHS, this photosensor PRHS is
changed in its state from the turned-on state to the
turned off state (step S610). As a result of this, the
controller (omitted from illustration) judges that the
cleaning paper CP has been discharged from the
discharge port 9 so that it stops rotation of the
paper exhausting roller POR and the paper sup-
plying roller PSR (step S611). In this state, the
recovery treatment is completed.

As the other embodiment of the present inven-
tion, a discharge recovery freatment formed by
combining the above-described two embodiments
is effective.

Fig. 13 is a flow chart illustrating an example of
the operative procedure of such discharge recovery
tfreatment. The portions which are the same as
those in the procedure shown in Fig. 11 or Fig. 12
are omitted from description.

When a fact that the front end portion of the
cleaning paper CP has reached the photosensor
PHS is confirmed (step S705), a,pressurizing
means such as pump is operated for a time period
during the conveyance of the cleaning paper CP by
the amount corresponding to the counter value my
for the purpose of flowing the ink whose viscosity
has been increased or air bubbles, as a result of
which, the waste ink is discharged (steps S706 and
$718). When the conveyance of the cleaning paper
CP is stopped with a predetermined marginal por-
tion remained (steps S707, S708 and S709), the
solenoid SND shown in Fig. 4 is operated (step
$710) so that the platen PTN is moved in the
direction designated by an arrow B with the link
mechanism. As a result of this, the cleaning paper
CP disposed between the discharge port IJO and
the platen PTN is abutted against the discharge
port 1JO.

According to this embodiment, even if waste
ink discharged from the discharge port adheres the
end surface of the discharge orifice in the form of
an ink droplet, such ink droplet can be removed
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since the cleaning paper CP is abutted against the
discharge port IJO after the waste ink has been
flowed.

Although in the second and third embodiments
action of abutting the cleaning paper CP against
the discharge port 1JO is performed once in one
recovery operation, a control may be constituted
by conducting alternately the movement of the
cleaning paper CP and abutment of the same
against the discharge port several times.

Furthermore, in the above-described embodi-
ments, although the conveyance of the cleaning
paper CP is stopped when the cleaning paper CP
is abutted against the discharge port, the present
invention is not limited to this description. A control
may be employed in which the conveying speed is
reduced and the cleaning paper CP slides along
the discharge port 1JO so as to remove ink droplets
or dust.

Fig. 15 illustrates an example of the detailed
structure of the portion in the vicinity of the platen
PTN. In this example, the platen PTN is supported
by a platen supporting member PLE containing a
butting portion HP2 to be abutted against a stopper
STP2 secured to the frame of the main body. The
platen supporting member PLE is pushed upward
by a platen supporting spring SPP in the upward
direction in this drawing so as to press the butting
portion HP2 against the stopper STP2 for the pur-
pose of securing the height of the platen PTN. In
this embodiment, the interval between the platen
PTN and the recording head IJH at the time of
performing recording is secured to 1Tmm. Symbols
PG1 and PG2 represent guides for guiding the
recording medium and the absorbing sheet ABS
serving as the element related to the major portion
of this invention fo the position below the discharge
port of the recording head IJH. They are disposed
substantially symmetrically with respect to the ver-
tical central line of this drawing, that is, they are
disposed substantially symmetrically with respect
to the recording head IJH in the lower stream of
the conveying path and the upper stream of the
same. Therefore, they can structured in such a
manner that they can guide the recording guide or
the absorbing sheet ABS from any direction as the
right (upper stream side, that is the paper supply
side on which the paper cassette is present) and
the left (lower stream side, that is, the exhaust side
on which the paper exhausting tray 9A is present).
Symbols PHS, PRHS and PTHS represent
photosensors of a,, for example, reflection type for
performing detecting a jam in the recording me-
dium or for detecting the position of the absorbing
sheet ABS to be conveyed. They are made white
or approximate white. That is, when the same con-
fronts a recording medium or an absorbing sheet
having a reflectance exceeding a predetermined
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level, it becomes an turned-on state.

Figs. 16A and 16B illustrate two examples of
absorbing sheets which can be applied to this
embodiment. The absorbing sheet shown in Fig.
16A is made of, for example, a polymer absorber
(for example, "Beleater" (Registered Trademark)
manufactured by Kanebo Lid). The width W is
made corresponding to the full-multi type of re-
cording head IJH shown in Figs. 2 or 4. In this
embodiment, the thickness of the same is changed
along the paper conveyance direction. For exam-
ple, it is 0.5 mm at the front end portion, while it is
1.2 mm in its relatively thick portion.

On the other hand, in the example shown in
Fig. 16B, the structure is constituted in such a
manner that a polymer absorber similar to that
shown in Fig. 16A is stacked on paper similar fo
the recording medium or on a thin sheet TFL such
as "MYLAR" (Registered Trademark) sheet. The
front end portion of the same is made in a lead
portion LEAD in which the polymer absorber is
removed and the thin sheet TFL such as paper
appears. In this case, the thickness of the portion in
which the polymer absorber is stacked can be
made, for example, 1.2mm, {oo.

Fig. 17 illustrates an example of the structure
of a discharge recovery treatment mechanism ac-
cording to this embodiment, that is, the control
system of each of the portions for performing the
discharge recovery treatment according to this em-
bodiment.

Reference numeral 1000 represents a control
portion comprising a CUP for controlling each of
the portions in accordance with the treatment pro-
cedure shown in Fig. 18 to be described later and
a ROM storing a program which corresponds to the
above ftreatment procedure. This control portion
1000 may be integrated with the main control por-
tion of the apparatus 1 for controlling each of the
portions shown in Fig. 1, 2 or 10.

Reference numeral 780 representis recovery
treatment means for performing the recovery treat-
ment by discharging ink from the recording head
IJH. It may comprise, for example, a structure
having a pump and its driving members, this pump
supplies ink with its pressure from the ink chamber
231 to the recording head IJH and presses the
inner portion of the same so as to forcedly dis-
charge ink from all of the discharge ports IJO.
Alternatively, it may be an element performing re-
cording by driving all of the discharge energy gen-
erating elements similar to the conventional record-
ing.

Fig. 18 illustrates an example of a discharge
recovery freatment procedure according fo this em-
bodiment. The operation of the the recovery action
will be described with reference to this drawing.
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In step S810, when the recording medium is
discharged from the discharge port 9 and thus the
recording operation is completed, the flow be-
comes a command-waiting state in steps S802 and
S803 after a predetermined time period, for exam-
ple, substantially two seconds has passed. This
state is a state in which all of the photosensors
PHS, PRHS and PTHS are turned off and recording
instruction (step S802) or a command on recovery
treatment is waited. In this state, when a recording
command is given in response to the operation of
the recording start command switch or the like, the
flow shifts to step S801. On the other hand, for
example as shown in Fig. 4, when the absorbing
sheet ABS is inserted from the paper discharge
port 9 with its thin portion made first and its front
end portion abuts against the intersection between
the paper exhausting roller POR and the idler PR2,
the photosensor PRHS is turned on so that the flow
is shifted to step S804. That is, in this state, the
control portion 1000 judges that the recovery treat-
ment has been required by the operator and it
performing the recovery treatment sequence from
step S804.

First, in step S804, the motor 117 is started,
and the conveying port roller POR and the convey-
ing roller PSR to be rotated in synchronous with
the motor 117 are rotated. The direction of rotation
of it is made inverse to the direction at the time of
recording action. As a result of this, the absorbing
sheet ABS inserted from the paper exhausting port
9 is fed to the recording head IJH. Since the
thickness of the front end portion of the absorbing
sheet ABS is, as described, thin; 0.5mm, it can be
conveyed along the guide PG2 and can be easily
made pass below the discharge port of the record-
ing head IJH. It is then sandwiched by the paper
conveying roller PSR and the idler PR1, and it
reaches the photosensor PTHS so that this
photosensor PTHS is turned on. The control portion
1000 judges that the absorbing sheet ABS is posi-
tioned below the discharge port 1JO of the record-
ing head IJL depending upon the fact that the
photosensors PHS and PTHS are turned on (step
S805).

Then, in step $806, the recovery treatment
means 780 is driven, and, for example, a pump is
started so as to increase the pressure of the ink in
the recording head IJH so that air bubbles or ink
whose viscosity has been increased is made flow
from the discharge port IJO. The waste ink dis-
charged from the discharge port 1JO is instanta-
neously absorbed by the absorbing sheet ABS.
The time for which the recovery treatment means
780 is driven can be optionally determined in ac-
cordance with the performance of the pump, the
resistance of the ink supplying path and the dis-
charge port, and the viscosity of the ink. In this

10

15

20

25

30

35

40

45

50

55

13

embodiment, it is set to substantially 0.5 sec to 1
sec.

When the recovery treatment means is stop-
ped and further the absorbing sheet ABS is con-
veyed, the thick portion (in this embodiment, it is
1.2mm) of the absorbing sheet ABS reaches below
the discharge port 1JO of the recording head IJH,
and it is brought into contact with the discharge
port IJO as shown in Fig. 15. As a result of this, the
ink droplets or dust adhered to the end surface
adjacent to the discharge port IJO can be removed.
In this state, since the platen PTN is supported by
the platen supporting spring SPP, it can prevent a
fact that an excessively large force is applied to the
recording head IJH by deflection of this spring SPP
even if an excessively thick sheet or hard sheet
has been introduced.

The control portion 1000 judges a fact that the
amount of conveyance has reached a predeter-
mined level after the absorbing sheet ABS has
passed the photosensor PTHS. It can be con-
ducted, for example, depending upon the time after
the affirmation has been made with considering the
conveying speed or the like. Or it can be controlled
by a control pulse if a pulse motor is employed as
the motor 117. After the predetermined amount of
conveyance has been completed, the motor 117 is
forward rotated in step S808 so that the absorbing
sheet ABS is discharged from the apparatus. Thus,
the recovery operation is completed, and the flow
returns to step S802.

In this embodiment, although a control is
formed in such a manner that the waste ink for-
cedly discharged from the discharge port 1JO is
absorbed by the absorbing sheet ABS and this
absorbing sheet ABS is brought into contact with
the discharge port IJO, the non-discharge failure
due to the adhesion of the ink droplets or dust to
the portion adjacent to the discharge port IJO can
be effectively overcome only by treatment that the
absorbing sheet ABS is brought into contact with
the discharge port 1JO if the treatment of absorbing
the ink after its discharge.

Furthermore, it is effective to repeat the treat-
ment described in the aforesaid embodiments in
such a manner that the conveyance of the absorb-
ing sheet ABS is performed several times in one
recovery treatment action as an alternative to the
one reciprocation.

Furthermore, in the above-described embodi-
ment, a structure is described in which the absorb-
ing sheet ABS is inserted from the conveyance
port 9 of the apparatus and it is exhausted from the
exhausting port 9, the present invention is not
limited to this description. For example, the struc-
ture may be formed in such a manner that the
absorbing sheet ABS is stacked and accommo-
dated in the cassette similar to the recording me-
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dium, and this absorbing sheet ABS is conveyed
from the cassette similarly to the time of recording.
Next, it is fed to the position confronting the dis-
charge port 1JO of the recording head IJH by using
the conveying path of the recording medium. Then
the recovery treatment described in the embodi-
ments is performed and this absorbing sheet ABS
is discharged from the conveyance port 9.

Fig. 19 is a partial broken cross-sectional view
illustrating the detail of the cleaning paper cassette
CPRC. The internal structure comprises two layers
constituted by a stocking portion CPSP for stocking
un-used cleaning paper CP and a used cleaning
paper stocking portion CPRSP for accommodating
used cleaning paper CPR. An opening through
which used cleaning paper CPR is introduced can
be opened/closed by a cover FTA. The cover FTA
is urged by the urging force of the spring SPF in
the direction to close the opening. When the clean-
ing paper cassette CPRC is mounted on the main
body of the apparatus, a guide pin GP projected
laterally from a guide arm of the cover FTA and a
cover guide FGD provided on the main body of the
apparatus are, relating to the operation of this ap-
paratus, engaged with each other in accordance
with the insertion operation of this apparatus. As a
result of this, the cover FTA is moved downward
along a guide groove FGH against the urging force
of the leaf spring SPF to an open position.

Fig. 20A illustrates a state where the cleaning
paper cassette CPRC is mounted on the main
body of the apparatus and the cleaning paper CP
is drawn out from the cassette CPRC. As shown in
this drawing, when the cassette is mounted, the
cover FTA is opened by the engagement realized
by the cover guide FGD provided for the main
body of the apparatus and the guide pin GP in
accordance with the insertion action of this mount-
ing in the direction designated by an arrow in this
drawing. In Fig. 20A, symbol CHGG represents a
paper path changing guide fitted o the shaft of a
rotary solenoid RSND. It stops in two states as
shown in Fig. 20A and 20B in accordance with the
rotation of the rotary solenoid RSND so that dif-
ferent paper paths are formed. Symbol PHE repre-
sents an end sensor in the form of a photosensor
for detecting the rear end portion of the subject to
be conveyed. In particular, it is used for detecting
the rear end of the cleaning paper.

Fig. 21 illustrates an example of the structure
of the discharge recovery treatment mechanism,
that is, the control system of each of the portion
related to the discharge freatment according to this
embodiment.

In this drawing, reference numeral 1001 repre-
sents a control portion comprising a CUP for con-
trolling each of the portion and in accordance with
the treatment procedure shown in Fig. 22 to be
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described later and a ROM for storing the program
corresponding to the freatment procedure of it.
This control portion 1001 may be integrated with
the main control portion of the main body 1 of the
apparatus for controlling each of the portions
shown in Figs. 1, 2 and 10.

Reference numeral 700 represents starting
means for starting a discharge recovery treatment
to be described later with reference to Fig. 22. For
example, it may be formed in a switch provided in
the operation portion 7. Furthermore, it may be
formed in such a manner that the power source of
the apparatus is turned on or the same is started
every predetermined time.

Reference numeral 750 represents notifying
means for urging the operator to replace the paper
cassette by the cleaning paper cassette CPRC. For
example, it may be formed in a display device
provided in the operation portion 7. Furthermore, it
may be in the form of a buzzer or the like to inform
this.

Reference numeral 112 represents a motor for
driving the paper supplying roller PFR. Reference
numeral 780 represents recovery treatment means
for making the recording head IJH discharge ink so
as to perform recovery treatment. For example, it
may be formed by a structure comprising a pump
and its driving members, this pump conveying ink
with its pressure from the ink chamber 231 1o the
recording head IJH, and it pressurizes the internal
portion of the same for the purpose of forcedly
discharging ink from all of the discharge ports.
Alternatively, a structure may be formed in such a
manner that all of the discharge energy generating
elements are, similarly to the time of conventional
recording, driven.

Fig. 22 illustrates an example of the discharge
recovery freatment procedure according fo this em-
bodiment. The operation of the recovery treatment
will be described with reference to this drawing.

For example, if non-discharge of ink is gen-
erated in the recording head IJH due to increase in
the viscosity of ink or the like, the operator op-
erates the recovery freatment starting means 700
(the recovery switch provided in the operation por-
tion 7. As a result of this, this procedure is started.
During recording action performed by the appara-
tus, completion of this recording is, in step S901,
waited. Next, it is judged whether the paper cas-
sette is inserted or the cleaning paper cassette is
inserted depending upon the state of the micro-
switch MSW (step S$902). If the switch MSW is
turned off, that is the paper cassette is inserted,
this fact is notified by the notifying means 750 in
step S903. That is, for example, the display device
provided in the operation portion 7 is turned on and
off so as to notify that the cleaning paper cassette
is not inserted. As a result, it is urged for the
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operator to replace the paper cassette by the
cleaning paper cassette.

In step S902, when insertion of the cleaning
paper cassette CPRC is confirmed, the motor 112
is, similarly to the case where the recording me-
dium is supplied at the time of usual recording,
driven in step S904. As a result of this, the paper
supplying roller PFR is rotated once so that the
uppermost one of the cleaning paper CP stacked in
the cassette CPRC is separated and fed in the
conveying roller PSR. Simultaneously the motor
117 is forward rotated in step S905 so that the
conveying roller PSR is driven. In this state, the
paper path changing guide CHGG is at a position
as shown in Fig. 20A.

When the rear end portion of the cleaning
paper CP is detected by the end sensor PHE after
a certain degree of continuation of conveyance of
the cleaning paper CP, the rotary solenoid RSND
is, in step S907, driven so that the paper path
changing guide CHGG is set to the position shown
in Fig. 20B. Next, the rotation of the motor 117 is
reversed in step S908 so that the cleaning paper
CP is conveyed reversedly. Then, the recovery
treatment means 780 is, in step S909, driven, that
is, for example, a pump is started so that the
pressure of the ink in the recording head IJH is
increased. As a result of this, ink whose viscosity
has been increased, air bubbles, or dust adjacent
to the discharge port 1JO is discharged from the
discharge port 1JO.

By properly controlling the motor 117, the
cleaning paper CP can be fed at the speed at
which it can sufficiently absorb the flowed ink from
the discharge port 1JO. Then, the front end portion
of it (the rear end portion at the time of forward
conveyance) abuts surface FA (see Fig. 20B) of the
paper path changing guide CHCG so that the same
is introduced to the used-cleaning paper storing
portion CPRSP via the opening OPA. During this
conveyance process, the recovery treatment
means 780 is stopped so as to remain a proper
marginal portion in the cleaning paper CP. This can
be conducted by controlling time considering the
the rotating number of the motor 117 and the
length of the cleaning paper CP, by controlling the
rotating number of the motor 117, or by detecting
the rear end (the front end at the time of forward
rotation conveyance) of the cleaning paper CP. As
a result of this, by the conveyance of the cleaning
paper CP which has absorbed ink, the surface of
the paper supplying roller PSR which can be con-
taminated by ink can be cleaned by the residual
marginal or blank portion in the following convey-
ance process.

As a result of this, when the used cleaning
paper CPR is completely stored by the storing
portion CPRSP, the drive of the rotary solenoid
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RSND is released in step S910 so that the paper
path changing guide CHGG is lowered, and is
again restored to the position shown in Fig. 20A.
Furthermore, the motor 117 is stopped in step
S911 so that the rotation of each of the rollers is
stopped. In step S912, the notifying means 750 is
used, and thus the completion of the discharge
recovery freatment is notified. If the replacement
treatment is urged in step S803 by turning on and
off of the display device in the operation portion 7
and it is turned on during the recovery treatment,
the fact of the completion can be notified by turn-
ing off the display device.

When the cleaning paper cassette is replaced,
after the above-described recovery treatment has
been performed, by the paper cassette for prepar-
ing for the recording again, the cover FTA of the
cleaning cassette CPRC drawn from the apparatus
is restored to the position shown in Fig. 19 by the
urging force of the leaf spring SPF so that the
opening OPA for introducing the used cleaning
paper CPR is closed. As a result of this, the
operator's finger is prevented from contamination
by the used cleaning paper CPR.

As for freatment for the cleaning paper cas-
sette (used cassette) in which the cleaning paper
CP accommodated in the storing portion CPSP
thereof has been completely used, it may be, of
course, used again by user's action of abolishing
the used cleaning paper CPR and supplying the
cleaning paper CP. It is effective to manufacture
the cassette at a low cost so as to make it disposal
type or return the used cassette to the dealer when
a new cassette is purchased by the user and
reproduce the used cassette by the purchaser.
With this system, the waste liquid can be pre-
vented from being contacted by the users.

Furthermore, it is also an advantage that the
time at which the used cassette needs to be re-
placed can be made automatically since the cas-
sette CPRC is structured by integrating the storing
portion CPSP for storing the unused cleaning paper
and the storing portion CPRSP for storing the used
cleaning paper CPR.

In these embodiments, the structure is formed
in such a manner that the cassette mounting por-
tion in the main body of the apparatus is made a
single type and thereby the paper cassette and the
cleaning paper cassette are replaced to each other
at the time of recording action/restoring action.
However, it is easy to form the structure such that
the portion on which the paper cassette is mounted
and the portion on which the cleaning paper cas-
sette is mounted are individually provided. In this
case, the necessity of replacing the cassette every
recovery treatment becomes unnecessary.
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Claims

An ink jet recording apparatus (1) of the kind
comprising an ink jet recording head (IJH) for
recording an image on a recording medium
(S); means for conveying (POR, PSR, PR1,
PR2) a recording medium (S) through a re-
cording zone in relation to but spaced apart
from the recording head (IJH) and for support-
ing and recording medium at a constant dis-
tance during a recording mode; means for
conveying a cleaning sheet (CP) through said
recording zone; said means for conveying
(POR, PSR, PR1, PR2) the cleaning sheet (CP)
comprising at least part of the means for con-
veying the recording medium (S)

characterized by means for reducing the
distance between the recording head and the
cleaning sheet including sheet drive means
(POR, PSR) for forming the cleaning sheet
(CP) into a curved portion bending towards the
recording head (IJH) to bring a surface of the
cleaning sheet into contact with said jet record-
ing head during a cleaning mode.

Apparatus as claimed in claim 1, characterised
by means to cause the recording head (IJH) to
discharge ink onto the cleaning sheet (CP)
when the latter is in its cleaning position in
relation to the recording head.

Apparatus as claimed in claim 2 characterised
in that the area of the cleaning sheet which
contacts the recording head is different from
the area which receives the discharged ink.

Apparatus as claimed in claims 1, 2 or 3,
characterised in that the conveyance routes for
the recording medium and the cleaning sheet
are different in the non-contact printing mode
and in the contact cleaning mode respectively.

Apparatus as claimed in clam 1, 2 or 3
characterised in that the conveyance routes for
the recording medium and the cleaning sheet
are the same in the non-contact print mode
and in the contact cleaning mode respectively.

Apparatus as claimed in any previous claim,
characterised by a stepping motor (117) adapt-
ed fo drive the conveying mechanism.

Apparatus as claimed in any previous claim,
characterised by a cassette (CPC) containing
the cleaning sheet (CP) the cassette being
mountable and demountable with respect to
the main body of the apparatus.
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10.

11.

12,

13.

14.

15.

16.

30

Apparatus as claimed in claim 7, characterised
in that the cassette is adapted to accommo-
date the cleaning sheet after it has performed
the cleaning operation.

Apparatus as claimed in claim 8, characterised
by a cleaning sheet (CP) and a rotary member
adapted to eject the cleaning sheet.

Apparatus as claimed in any one of claims 1 to
9, characterised by means (1000, 117) for
moving the cleaning sheet relatively to the
printing head a plurality of times.

Apparatus as claimed in any one of claims 1 to
10, characterised in that said drive means
comprise a pair of pinch rollers (POR, PR2;
PSR, PR1) of which the downstream pair is
intermittently stopped.

Apparatus as claimed in any one of claims 1 to
10, characterised in that the conveying means
is adapted to accelerate and decelerate the
feeding speed of the cleaning sheet.

Apparatus as claimed in any previous claim,
characterised in that the recording head (IJH)
includes an electrothermal converting member
for generating thermal energy for discharging
ink.

Apparatus as claimed in any previous claim,
characterised by a key adapted to be operated
by an operator for executing the contact clean-
ing mode.

Apparatus as claimed in any one of claims 1-
14, characterised in that means are provided to
pressurise the ink when the recording head is
cleaned in the cleaning mode.

Apparatus as claimed in any one of claims 1-
15, characterised in that means are provided to
control the speed of the cleaning sheet in
accordance with ink absorbing properties of
the cleaning sheet.
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