
-1-  Ink jet type recording apparatus and method of cleaning a recording
head 



Description       This invention relates to ink jet type recording appa-
ratuses with nozzles for jetting ink droplets, and more  particularly to an
ink jet type recording apparatus with  cleaning means for removing
solidified ink, dust, fibers,  etc. from the nozzle surface of the
recording head.      In an ink jet type recording apparatus, a small quan-
tity of ink is jetted, in the form of droplets, from the noz- 



zles of the recording bead by the energy produced by a  piezo-electric
oscillator or -heat generating element,  thus forming characters, patterns,
etc. on a recording  medium The energy produced by the piezo-electric ele-
ment or heat generating element to fly ink droplets is  low, and therefore
the gap between the nozzle surface  and the recording medium is extremely
small, not more  than several millimeters. Hence, when colliding with the
recording medium, the ink droplets are splashed back 



towards the recording head, thus sticking onto the noz-  zle surface. The
ink droplets thus stuck attract fibers  coming out of the recording medium
and dust in the sur-  rounding air to cause them to stick to the nozzle
surface.  The fibers and dust thus stuck may clog up the nozzle  openings.
The recording head of ink jet type has a number of  nozzles extremely small
in diameter. Those nozzles are  liable to be clogged up as was described
above, and in 



addition they may be clogged up by the solvent of the  ink itself. In order
to overcome this difficulty, in general  the ink jet type recording
apparatus has a capping  member for hermetically sealing the nozzles, and
an ink  discharge restoring function of applying negative pres-  sure to
the capping member to forcibly discharge ink  from the nozzles. However,
this ink discharge restoring  operation suffers from a difficulty that ink
discharged  from the nozzles is splashed on the nozzle surface, so 





-2-   that, similarly as in the case where ink is splashed dur- ing
printing, fibers coming out of the recording medium or dust in the air may
stick to the nozzle surface.     In order to clean the nozzle surface which
has been contaminated by ink splashed in various manners as was described
above, the ink jet type recording appara- 



tus has means for cleaning the nozzle surface.     For instance, Japanese
Utility Patent Application (OPI) No. 5647/1986 (the term "OPI" as used
herein means an "unexamined published application") has dis- closed an ink
jet type recording apparatus having a cleaning unit which comprises: a
first cleaning member made of a porous plate such as a sponge; and a second
cleaning member made of a rubber plate. The first and second cleaning
members are arranged in such a man- 



ner that the front end portions of them are free with the rear end portions
fixed, and the free front end portions are held protruded into the path of
movement of the recording head.     With the apparatus, whenever the
recording head is moved in one direction, the first cleaning member (porous
plate) wetted with a solution rubs the nozzle surface of the recording
head; and whenever the  



recording head is moved in the opposite direction, the second cleaning
member scrapes the solution off the nozzle surface. Thus, the nozzle
surface is maintained substantially clean at all times.     The size of
those cleaning members is selected in compliance with the size of the
nozzle surface of the ink jet type recording head; that is, it is
considerably small. Hence, it is considerably difficult for them to have an
elastic strength enough to provide a contact pressure 



required for cleaning the nozzle surface. That is, the above-described
cleaning unit suffers from difficulties that, since the first and second
cleaning members are fixed only at the rear ends, they are low in
elasticity, and      



-3-    the solidified ink or fibers removed by the cleaning oper- 



ation are liable to enter the gap between the first and second cleaning
members.     US Patent Serial No. 4,951,066 has disclosed a cleaning unit
comprising a blade member of rubber, and a rubbing member made of a porous
sheet which are both arranged outside of the printing region. The clean-
ing unit is advantageous in that those members are pos- itively brought
into elastic contact with the nozzle surface, so that the contaminants are
positively wiped 



off and the solution is also positively scraped off; how- ever, it is still
disadvantageous in that it is rather intricate in construction because it
needs means for driving the first and second cleaning members.     It is
therefore an object of this invention to provide an improved ink jet type
recording apparatus with suita- ble cleaning means and a method of cleaning
a record- ing head. This object is solved according to the present
invention by means of the ink jet type recording appara- 



tus according to claim 1 and the cleaning method according to claim 12.
Further advantageous features, details and aspects of the invention are
evident from the dependent claims, the description and the drawings.
Accordingly, a first aspect of this invention is to pro- vide an ink jet
type recording apparatus provided with a cleaning unit which is simple in
construction and can be miniaturized, and which is able to positively
remove 



contaminants from the recording head.     A second aspect of the invention
is to provide an ink Jet type recording apparatus provided with a cleaning
unit which is able to effectively prevent the recontamina- tion of the
recording head.     According to one aspect the invention provides an ink
jet type recording apparatus comprising: a recording head of ink jet type
for jetting ink droplets from nozzles to form a dot pattern on a recording
medium; cleaning 





-4-   means which is moved in and out of the path of move- ment of the
recording head when required; and drive means for moving the cleaning means
to a position where the cleaning means is brought into contact with the
nozzle surface of the recording head and to a posi- tion where the cleaning
means is not in contact there- 



with; in which according to the invention, the cleaning means comprises: a
spatula-shaped elastic blade mem- ber; and a water-absorbing rubbing member
bonded to  the blade member, and one of the edges of the blade member and
the rubbing member is selectively brought into contact with the nozzle
surface of the recording head with the aid of the elasticity of the blade
member.  



FIG. 1 is a view showing a structure of an ink jet     type recording
apparatus with a cleaning unit     according to one embodiment of the
present inven-     tion;     FIG. 2 is a block diagram showing a cleaning
oper-     ation control unit used in the ink jet type recording
apparatus of FIG. 1;     FIG. 3 is a sectional view showing a cleaning unit
used in the ink jet type recording apparatus of FIG. 



1;     FIG. 4 in a flow chart showing a first cleaning     method in an ink
jet type recording apparatus     according to the present invention;
FIGS. 5a to 5d and 6a to 6d are explanatory dia-     grams showing
operations of a recording head and     a cleaning unit according to the
first cleaning     method, respectively;     FIGS. 7a, 7b, 8a and 8b are
enlarged diagrams 



showing a cleaning element according to a modi-     fied embodiment of the
present invention;     FIG. 9 is a flow chart showing a second cleaning
method in an in jet type recording apparatus     according to the present
invention;     



-5-       FIGS. 10a through 10d are explanatory diagrams 



showing an operation of a cleaning unit according     to the present
invention, respectively;     FIGS. 11 and 13 are block diagrams showing a
tim-     ing control means to be realized by a microcom-     puter,
respectively;     FIGS. 12 and 14 are block diagrams illustrative of
the function of a microcomputer constituting the     timing control means
of FIGS. 11 and 13, respec-     tively; 



FIGS. 15 and 16 are flow charts showing the oper-     ation of the timing
control means of FIGS. 11 and     13, respectively;     FIG. 17a is a front
view showing a drive means     used in an ink jet type recording device
according to     a second embodiment of the present invention; and
FIGS. 17b and 17c are aids views showing the     operation of a drive means
shown in FIG 11a,     respectively. 



Preferred embodiments of this invention will be described with reference to
the accompanying draw- ings.     An ink jet type recording apparatus with a
cleaning unit according to the invention, as shown in FIG. 1, com- prises:
an ink jet type recording head 1 mounted on a carriage 4 which is
reciprocated on guide members 2 along the axis of a platen 3 so that the
head is moved to 



the printing region, and to a cleaning unit 5 and a cap- ping unit 6
arranged outside the printing region. The carriage 4 is coupled through a
timing belt 7 to a car-       



-6-  riage driving electric motor 8. The platen 3 is coupled through a
train of gears to a platen driving electric motor 10.     When at rest, the
recording head 1 is positioned as 



indicated by the dotted lines, where it is capped by the capping unit 6, so
that the ink is prevented from being dried. Furthermore, when necessary,
the nozzle surface of the recording head is cleaned by the cleaning unit 5.
Further in FIG. 1, reference numeral 11 designates a cleaning operation
control unit for controlling the oper- ations of the recording head 1, the
cleaning unit 5, the capping unit 6, and the carriage driving motor 8 to
per- form a cleaning operation. 



The cleaning operation control unit 11, as shown in FIG. 2, comprises:
timing control means 20 for detecting the movement of the carriage, to
determine operations for members concerning the cleaning operation; sole-
noid drive means 22 for activating drive means 21 pro- vided for the
cleaning unit 5 in response to a timing signal; suction pump driving means
24 for controlling the operation of a suction pump 23 connected to the
capping unit 6; valve driving means 26 for operating 



(opening or closing) an air valve 25 connected to the capping unit 6;
flushing means 27 for discharging ink from the recording head 1 in an ink
discharge restoring operation; and carriage driving means 28 for moving the
recording head 1 to the capping unit and to the cleaning unit 5 to clean
it.     FIG. 3 show the cleaning unit 5 in detail. In FIG. 3, reference
numeral 30 designates a cleaning element, the rear end portion of which is
coupled through a com- 



pression spring 31 to a frame 32. The cleaning element 30 is formed by
bonding a blade member 33 and a rub- bing member 34 together with an
elastic adhesive of rubber or silicon series in such a manner that the
front end faces of them are flush with each other. The blade member 33 is
formed by molding a material much as sil- icon rubber or butyl rubber
relatively high in elasticity,   



-7-  



being substantially in the form of a spatula. The rubbing member 34 is made
of unwoven cloth high both in hygroscopicity and in wear resistance;
however, it goes without saying that it may be formed using a foamed
material.     In a cleaning operation with the blade member 33, the latter
33 is pushed against the nozzle surface of the recording head at a pressure
of the order of 10 to 50 g., 



to remove a liquid such as ink from the nozzle surface. On the other hand,
the rubbing member 34 is used to remove an extremely sticky material.
Therefore, in a cleaning operation with the rubbing member 34, a rela- tive
high pressure, about 50 to 150 g., is employed.     In the case where the
blade member 33 is a rubber place 1.0 mm in thickness, 8 mm in length, 15
mm in width, and 40[err] in hardness while the rubbing member 34 is a piece
of unwoven cloth 1.3 mm in thickness, 8 



mm in length, and 15 mm in width, a pressure of the order of 40 g. is
applied to the nozzle surface when the latter is wiped with the blade
member 33, and a pres- sure of the order of 130 g. when rubbed with the
rubbing member 34. The unwoven cloth itself is not stiff, and cannot
provide a pressure as high as 130 g. However, the rubbing member 34 of
unwoven cloth, being sup- ported by the blade member 33 of silicon rubber
from behind, can provide a pressure high enough to rub the 



nozzle surface.     The frame 32 is secured to the base of the record- ing
apparatus body through a tension spring 37 and an electromagnetic plunger
21 in such a manner that the end face 36 confronts with the nozzle surface
of the recording head 1. The tension spring 37 is so energized that the end
face 36 of the rubbing member 34 is retracted from the path of movement of
the recording head 1. The electromagnetic plunger 21 is so designed 



that, when energized, it causes the end face of the         



-8-     cleaning element 30 to go across the path along which the nozzle
surface of the recording head 1 is moved.      A first cleaning operation
with the unit thus con- 



structed will be described.      When, during printing, the printing
quality is low- ered, the recording head 1 (FIG. 5a) is returned from the
printing region to its home position; i.e., its standby position (Step 60
in FIG. 4), where the nozzle surface la of the recording head 1 is sealed
with the capping unit 6. When, under this condition, the suction pump 23 is
operated with the valve 25 closed, negative pressure is applied to the
nozzles so that ink is discharged from 



the nozzles into the capping space (step 61 in FIG. 4, and FIG. 5b); that
is, an ink discharge restoring opera- tion is carried out. Thereafter, the
capping unit 6 is dis- connected from the recording head 1, and then the
latter 1 is moved towards the printing region, as indi- cated at the arrow
B in FIG. 5c (Step 62 in FIG. 4). When the nozzle openings of the recording
head 1 are confronted with the rubbing member 34 of the cleaning element 30
(Step 63 in FIG. 4, and FIG. 5c), the flushing 



means is operated to cause the recording head 1 to dis- charge ink through
the nozzles (Step 64 in FIG. 4). As a result, the rubbing member 34 of the
cleaning unit 5 is wetted with the ink thus discharged. When the recording
head 1 has passed through the cleaning element 30 (Step 65 in FIG. 4), the
electromagnetic plunger 21 is excited to cause the end face of the cleaning
element 30 to go in the direction of the arrow C in FIG. 5 across the path
of movement of the nozzle surface (Step 66 in FIG. 



4, and FIG. 5d). Thereafter, the recording head 1 is moved in the opposite
direction, towards the capping unit 6 (Step 67 in FIG. 4) until the nozzle
surface 1 a of the recording head 1 is brought into contact with the
cleaning element 30. When, under this condition, the recording head 1 is
further moved, the cleaning element    
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30 is pushed against the side of the recording head 1, so that the cleaning
element 30 is elastically deformed in such a manner that the end portion is
bent towards the capping unit 6, being laid over the recording head 1.
Thus, only the rubbing member 34 comes into contact with the nozzle surface
la of the recording head 1 (FIG. 7a). When, under this condition, the
recording head 1 is further moved towards the capping unit 6 (in the direc-
tion of the arrow D in FIG. 7b), only the rubbing member 



34 wetted with ink is brought into contact with the nozzle surface la of
the recording nozzle. When, under this condition, the recording head 1 is
moved towards the capping unit 6. the rubbing member 34 wetted with ink
rubs the nozzle openings (FIG. 6a, and FIG. 7b), thus removing solidified
ink or dust therefrom. In this rubbing operation, as is seen from FIG. 7b,
the rubbing member 34 is elastically deformed with the aid of the silicon
rub- ber blade 33, so that only its end portion is brought into 



contact with the nozzle openings to wipe off the ink solu- tion and the
solidified ink      In the case where, although the recording head 1 has
passed through the cleaning unit 5 (FIG. 6b), the wiping operation should
be carried out again (Step 68 in FIG. 4), the carriage 4 is moved in the
opposite direction to move the recording head 1 towards the printing
region. As a result, the recording head 1 is abutted against the cleaning
element 30 (FIG. 8a), so that the 



end portion of the latter 30 is elastically bent towards the printing
region. That is, the edge of the blade mem- ber 33 is brought into contact
with the nozzle surface, thus removing a thin layer of ink therefrom which
has not been removed (FIG. 6c, and FIG. 8b).     



In the case where the printing operation has been 



suspended to clean the nozzle surface, after the nozzle surface has been
cleaned up in the above-described manner the electromagnetic plunger 21 is
deenergized to retract the cleaning element 30 from the path of movement of
the nozzle (in the direction of the arrow F in FIG. 6d, and then the
recording head is moved to the printing region, to resume the printing
operation. In the case where the cleaning operation has been carried out
with the apparatus at rest, the electromagnetic plunger 



21 is deenergized so that the end portion of the cleaning element 30 is
retracted from the path of movement of the recording head, and then the
carriage 4 is moved in the opposite direction to move the recording head 1
to the capping unit 6, so that recording head 1 is sealed by the latter 6
(FIG. 6d).     In the cleaning element 30, the elastic blade mem- ber 33 is
set on the side of the capping unit, and the rub- bing member 34 of
flexible unwoven cloth is on the side 



of the printing region. Therefore, the wiping operation which is more
frequently carried out than the rubbing operation when the apparatus is at
rest or after the ink discharge restoring operation, can be achieved merely
by moving the recording head 1 to the printing region with the plunger 21
energized. That is, the movement of the recording head 1 to the printing
region can be uti- lized for the cleaning operation. After the recording
head 1 has passed through the cleaning element 30, the lat- 



ter 30 is elastically restored by its own elasticity to the original
position. In this operation, the blade member 33 is elastically bent
towards the capping unit, so that the solidified ink and dust stuck to the
nozzle surface during cleaning are thrown towards the capping unit 6; that
is, the recording sheet is prevented from being contami- nated thereby.   
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In the above-described embodiment, before the cleaning operation starts,
ink is flushed from the noz- zles to wet the cleaning element 30. However,
when it is immediately after the ink discharge restoring operation, this
flushing operation may be omitted.     That is, the recording head 1 is
moved to the standby position (Step 70 in FIG. 9), where the nozzle surface
la of the recording head 1 is sealed with the capping unit 6. Under this
condition, the suction pump 



23 is operated to forcibly suck out ink; that is, the ink dis- charge
restoring operation is carried out (FIG. 10a). Normally, after the suction
of ink the valve 25 is opened so that the capping unit 6 is opened to the
air, and then the pump 23 is operated again so as to remove the ink
splashed onto the nozzle surface la during the suction of ink; that is, a
false suction is carried out. However, with this false suction omitted, the
capping unit 6 is dis- engaged from the nozzle surface, and the recording 



head 1 is moved to the printing region. And when the recording head has
passed through the cleaning ele- ment 30 (Step 73 of FIG. 9), the
electromagnetic plunger 21 is energized to jerk the cleaning element 30
into the path of movement of the nozzle opening 1 a (FIG. 10b). Thereafter,
the recording head 1 is moved in the opposite direction, towards the
capping unit 6 in the direction of the arrow D in FIG. 1 Oc (Step 75 in
FIG. 9), so that the rubbing member 34 is elastically brought into 



contact with the nozzle surface la.     In the case of the ink discharge
restoring operation in which the false suction is not carried out, ink
remains on the nozzle surface la of the recording head 1. The ink is
absorbed by the rubbing member 34; that is, the latter 34 is wetted with
the ink. When, under this condi- tion, the recording head 1 is moved
towards the capping unit 6, similarly as in the above-described case the
wet rubbing member 34 rubs the nozzle surface 1 a to wipe 



off ink dust and fibers coming out of the recording medium from the nozzle
surface 1a.        



-12-      When it is required to perform the wiping operation  again (Step
76 in FIG. 9), the recording head 1 is moved  in the opposite direction,
towards the recording region.  In this operation, similarly as in the
above-described  case the blade member 33 is brought into contact with  the
nozzle surface, to scrape the layer of ink off the latter 



(Step 77 in FIG. 9, and FIG. 10d).      In the above-described cleaning
method, it is unnecessary to perform a flushing operation for the cleaning
element 30, and therefore the difficulty that ink is splashed when flushed
is eliminated. That is, the inside of the printer housing is prevented from
being made dirty with ink     A case where a cleaning operation is selected
as the need arises will be described with reference to 



FIGS. 11, 12, 13 and 14.     In a cleaning operation, the rubbing operation
made by the rubbing member 34 in not always necessary, that is, there in a
case where the wiping operation is suffi- cient to remove contaminators
from a recording head. In this case, only the wiping operation is
performed. On the contrary, if one wiping operation was insufficient to
remove contaminators from the recording head, further the rubbing operation
is performed. Instead, initially one 



rubbing operation is performed, and if the contamina- tors have not yet
been removed from the recording head, the rubbing operation may be repeated
several times, for example, five times.     A timing control means 20 will
be described with reference to FIG. 11.     The timing control means 20, as
shown in FIG. 11, is composed of a microcomputer 203 including a CPU 200, a
ROM 201 and a RAM 202, a clock circuit 204 and 



a memory 205 for storing a time when a cleaning instruction button, which
is provided on the operating panel of an ink jet type recording apparatus
body, is pushed. When the cleaning instruction button is pushed, a position
detector 304 (FIG. 12) produces a     
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signal. At this time, the timing control means 20 outputs a signal to the
solenoid drive means 22 (FIG. 2) to ener- gize the electromagnetic plunger
21 so that the cleaning unit 5 is moved towards the recording head 1. The
tim- ing control means 20 also outputs a signal to the car- riage driving
means 28 to perform a cleaning operation which has been previously
programmed.     FIG. 12 is a block diagram illustrating a model of the
function to be realized by the microcomputer 203 of 



FIG. 11. The circuit shown in FIG. 12 is constituted by a time difference
calculation means 300 for calculating a time difference AT between a time
data when previously pushing the cleaning instruction button and a time
when pushing the cleaning instruction button at present, a ref- erence time
setting means 301 for setting and storing a reference time T[err] to judge
a type of printing defect, a comparing means 302 for comparing the time
difference data AT output from the time difference calculation 



means 300 with the reference time T[err] stored in the ref- erence time
setting means 301. The circuit also includes a rubbing operation setting
means 303, a sole- noid driving means 22 and a carriage driving means 28 to
control, on the basis of the result of the comparison, the operation of the
rubbing member 34 enough to remove solidified ink, dust, fibers, etc. from
the nozzle surface of the recording head.     In this embodiment, a
cleaning operation is 



selected on the basis of a time difference when pushing the cleaning
instruction button. The same effect can be also obtained by controlling an
ink suction time or ink suction quantity due to the capping unit 6 in
response to a printing quantity or a paper food quantity.     This
embodiment will be described with reference to FIG. 13.   
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FIG. 13 is a block diagram showing a timing control means 20 which is
constituted by a microcomputer 404 including a CPU 401, a ROM 402 and a RAM
403, a counter 405 for counting an integrating print quantity such as the
number of printed characters, the number of lines, and the amount of paper
feed, and a memory 407 



for storing data of the integrating print quantity from the counter 405
when a cleaning instruction button, which is  provided on the operating
panel of an ink jet type recording apparatus body, is pushed. When a
cleaning operation instruction button is pushed, a position detec- tor 304
(FIG. 14) produces a signal. At this time, the tim- ing control means 20
outputs a signal to a solenoid driving means 22 (FIG. 2) to energize an
electromag- 



netic plunger 21 so that the cleaning unit 5 is moved towards the recording
head 1. Also, the timing control means 20 outputs a signal to a carriage
driving means 28 to perform a cleaning operation previously pro- grammed.
FIG. 14 is a block diagram showing a model of the function to be realized
by the microcomputer 404 of FIG. 13. The circuit shown in FIG. 14 is
composed of a print quantity difference calculation means 408 for cal- 



culating a print quantity difference AL between print quantity data stored
in the memory 407 and data in the counter 405 when the cleaning instruction
button is pushed, a reference print quantity setting means 409 for setting
and storing a reference print quantity L[err] to judge a type of printing
defect, a comparing means 410 for comparing data of the print quantity
difference sent from the print quantity difference calculation means 408
with the reference print quantity L[err] from the reference print 



quantity setting means 409. The circuit is also com- posed of a rubbing
operation setting means 303, a sole- noid driving means 22 and a carriage
driving means 28       



REPLACEMENT SHEET                           -15-    to control, on the
basis of the result of the comparison, the operation of the rubbing member
34 enough to remove solidified ink, dust, fibers, etc. from the nozzle 



surface of the recording head.      The operation of the apparatus thus
arranged will be then described with respect to FIGS. 15 and 16.     In
FIG. 15, Steps 110 through 119 correspond to Stops 60 through 69 in FIG. 4,
and their description will be omitted here. After performing the ink
discharge restoring operation (Step 111 in FIG. 15). a time differ- ence A
T between a time when previously pushing the cleaning instruction button
and the present time is cal- 



culated (Step 120). Then, the time difference AT thus calculated is
compared with the predetermined refer- ence time T[err], and as a result of
the comparison, if AT is smaller than T[err], then it is judged that
contaminators have not been sufficiently removed from the recording head by
the previous cleaning operation (Step 121). In this case, the operation of
Steps 1 12 through 1 19 is per- formed. On the other hand, if [err] T is
not smaller than T[err], then it is judged that contaminators have been
suffi- 



ciently removed from the recording head by the previ- ous cleaning
operation, and only the wiping operation is carried out as a first cleaning
operation (Steps 122 and 123).     In the cleaning method of FIG. 15, a
cleaning oper- ation is selected on the basis of a time difference between
a time when performing the previous cleaning operation and the present
time. However, a cleaning oporation may be selected on the basis of a
difference 



between an integrating print quantity at the time of the previous cleaning
operation and the present integrating        



2 7 JAN 1998                       -16-     print quantity. This embodiment
will be described with respect to FIG. 16. 



In FIG. 16, Steps 90 through 99 correspond to Steps 60 through 69 of FIG.
4. and therefore their description will be omitted. After the discharge
restoring operation (Step 91 in FIG. 16), a difference AL between an
integrating print quantity when previously pushing a cleaning instruction
button and the present integrating print quantity is calculated (Step 100).
Then, the differ- ence AL thus calculated is compared with a predeter-
mined reference print quantity L[err], as a result of which if 



AL is smaller than L[err], then it is judged that contamina- tors have been
insufficiently removed from the record- ing head by the previous cleaning
operation (Step 101). In this case, the operation of Steps 92 through 99 is
per- formed. On the other hand, if AL is not smaller than L[err], then it
is judged that contaminators have been suffi- ciently removed from the
recording head by the previ- ous cleaning operation, and then only the
wiping operation is carried out as a first cleaning operation. 



(Steps 102 and 103).     In the cleaning operation described above, if con-
taminators have not yet been removed from the record- ing head by the first
cleaning operation, the cleaning instruction button is pushed again after
printing to per- form the cleaning operation shown in FIG. 15 or 16. At
this time, a specific cleaning method may be set, for example, the
operation of Steps 1 12 to  117 or Steps 92 to 97 is repeated several times
such as five times. Also, 



in the second cleaning operation, the times of allowing the recording head
to abut against the blade may be set to a plurality of times.     FIGS. 17a
through 17c show another example of the cleaning unit. The cleaning unit is
moved by the torque of the platen 3.    
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The rotary shaft 3a of the platen 3 is supported by an intermediate frame
80. A frictional disk 81 is fixedly mounted on the end portion of the
rotary shaft 3a thus supported. A compression spring 82 and a cleaner
opening and closing plate 83 are arranged between the intermediate frame 80
and the frictional disk 81 in such a manner that the plate 83 is pushed
against the fric- tional disk by the compression spring 82. Hence, the
plate 83 is turned in synchronization with the rotation of 



the platen 3. and when regulated by a rotation regulat- ing member, it is
allowed to slide on the frictional disk 81.     In FIGS. 17a through 17c,
reference numeral 30 designates the above-described cleaning element. The
cleaning element 30, as shown in FIG. 17b, is rotatably supported through a
supporting member 84 on a shaft 85 which in fixedly secured to the
intermediate frame 80. A pin 86 embedded in the supporting member 84 is 



engaged with an arcuate groove 87 which is formed in the cleaner opening
and closing plate 83 in such a man- ner that its radius is increased with
the displacement of the platen 3 in the sheet feeding direction.      When
the cleaner opening and closing plate 83 is operated in association with
the rotation of the platen 3, the supporting member 84 in turned about the
shaft 85, so that, as shown in FIG. 1 7c, the cleaning element 30 is
retracted to the position where it is not brought into 



contact with the nozzle surface 1 a of the recording head I. Even when,
under this condition, the platen 3 is fur- ther turned in the sheet feeding
direction, the cleaning element is not displaced because the cleaner
opening and closing plate 83 is allowed to slide on the frictional disk 81.
When, under this condition, the platen 3 is turned in the opposite
direction (in the direction opposite to the sheet feeding direction), the
cleaning element 30 is 



moved as shown in FIG. 1 7b. With the cleaning unit thus         



constructed, even if, in the case where the cleaning ele- ment 30 is
protruded after the recording head 1 has been moved to the position here it
is confronted with the cleaning element 30, it in tried to push the
cleaning ele- 



ment 30 against the nozzle surface 1a with a load higher than a certain
value, the cleaning element 30 will slide. Hence, even when the position of
the recording head 1 with respect to the platen 3 is adjusted by mov- ing
it back and forth according to the thickness of a recording medium, the
cleaning element 30 can be brought into contact with the recording head 1
under a predetermined pressure.     In the above-described cleaning unit,
it is unneces- 



sary to use drive means such as an electromagnetic plunger, and the power
of the motor 10 for driving the platen 3 can be utilized. Hence, the
cleaning unit is sim- ple in construction.     The cleaning operation has
been described which is carried out when the recording apparatus is in use.
However, it goes without saying that the above- described method can be
used for cleaning an new ink jet type recording apparatus which has been
just pro- 



cured.      In general, until an ink jet type recording apparatus  is
delivered from the factory to a user, the recording  head is held filled
with a solution called "shipping solu-  tion" so as to allow the wall of
the ink flowing path to  have affinity or attraction for ink, thus being
maintained  unchanged in quality. The shipping solution, being dif-  ferent
from ink is lower in volatility and higher in viscos-  ity than ink Hence,
it is essential to completely remove 



the shipping solution from the nozzle surface when the  recording apparatus
is used for the first time; otherwise  the resultant print would be
unsatisfactory in picture  quality. In this case, the use of the rubbing
member of  the cleaning element is markedly effective in removal of  the
shipping solution.    
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Claims    1. An ink jet type recording apparatus comprising:           a
recording head (1) having at least one nozzle          on a nozzle surface
for jetting ink droplets from          said nozzle to form a dot pattern on
a recording          medium; 



cleaning means (5) for cleaning the nozzle sur-          face of said
recording head (1), said cleaning          means being moved in and out of
the path of          movement of said recording head when
required; and           drive means (21) for moving said cleaning
means (5) to a position where said cleaning          means (5) is brought
into contact with the noz- 



zle surface of said recording head and to a          position where said
cleaning means is not in          contact therewith;           wherein said
cleaning means (5) comprises:           a spatula-shaped elastic blade
member (33);          and  



a water-absorbing rubbing member (34)          bonded to said blade member
(33), and           one of the edges (35, 36) of said blade member
(33) and said rubbing member (34) is selec-          tively brought into
contact with the nozzle sur-          face of said recording head with the
aid of the          elasticity of said blade member (33).  





-20-   2. The apparatus as claimed in claim 1, in which said     blade
member (33) and said rubbing member (34)     are so arranged that said
blade member (33) is on     the side of a standby position provided for
said     recording head (1) while said rubbing member (34) 



is on the side of a printing region.  3. The apparatus as claimed in claim
1 or 2, in which     said blade member (33) is made of a rubber mate-
rial, and said rubbing member (34) is made of     unwoven cloth.  4. The
apparatus as claimed in any one of the preced-     ing claims, in which
said blade member (33) and 



said rubbing member (34) are bonded together with     an adhesive of
silicone or rubber series.  5. The apparatus as claimed in any one of the
preced-     ing claims, wherein said drive means (21) com-     prises
friction gearing means which receives drive     power from platen driving
means (10) in an appara-     tus body.  



6. The apparatus as claimed in any one of claims 1 to     5 further
comprising:          means (21) for driving said cleaning means;
means for generating a cleaning instruction         signal;   
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means (20) for controlling the operation of said      cleaning means,
wherein said control means      (20) comprising:       means for previously
setting a reference time to      store said reference time;  



means for calculating a time difference      between a time when said
instruction means      has previously generated said cleaning instruc-
tion signal and a present time;       means for comparing said time
difference with      said reference time; and       means for sending, in
response to the result of 



said comparison, a signal to said cleaning drive      means so that said
cleaning means performs      said rubbing operation if said time difference
is      smaller than said reference time, and so that      said cleaning
means performs said wiping      operation if said time difference is not
smaller      than said reference time. 7. The apparatus as claimed in any
one of claims 1 to     5, further comprising: 



means (21) for driving said cleaning means;          means for generating a
cleaning instruction         signal;          means (20) for controlling
the operation of said         cleaning means, wherein said control means
comprising: 



means for previously setting a reference print         quantity to store
said reference quantity;       



-22-            means for calculating a difference between an
integrated print quantity when said instruction         means has
previously generated said cleaning 



instruction signal and a present integrated print         quantity;
means for comparing said difference with said         reference print
quantity; and          means for outputting, in response to the result
of said comparison, a signal to said cleaning         drive means so that
said cleaning means per- 



forms said rubbing operation if said difference         is smaller than
said reference print quantity and         so that said cleaning means
performs said wip-         ing operation if said difference is not smaller
than said reference print quantity.  8. The apparatus according to any one
of the previous     claims, further comprising:         means (20) for
operating a time difference 



between a time of a previous cleaning opera-         tion and a present
time;          means for comparing said time difference with         a
predetermined reference time; and          means for allowing said nozzle
surface of said         recording head (1) to selectively abut against
one of said blade member (33) and said rub- 



bing member (34) on the basis of the result of         said comparing step.
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further comprising:          means for operating a difference between an
integrated print quantity when previously per- 



forming a cleaning operation and a present         integrated print
quantity;          means for comparing said difference of the
integrated print quantity with a predetermined         reference print
quantity; and          means for allowing said nozzle surface of said
recording head to selectively abut against one 



of said blade member (33) and said rubbing         member (34) according to
a signal from said         comparing means.  10. The apparatus as claimed
in Claim 8 or 9, wherein     said abutting means allows said nozzle surface
of     said recording head (1) to abut against one of said     blade member
(33) and said rubbing member (34)     more times than those of previous
abutting opera- 



tion.  11. The apparatus as claimed in any one of claims 1 to     5,
wherein said recording head (1) is movable     towards a printing region
and in the opposite direc-     tion, and one of said blade member (33) and
said     rubbing member (34) is selectively brought into     contact with
the nozzle surface of said recording     head according to the direction of
the movement of 



said head.         
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ing head for use in an ink jet type recording appara-          tus
comprising a recording head of ink jet type with 



a nozzle surface for jetting ink droplets from a noz-          zle to form
a dot pattern on a recording medium;          and cleaning means for
cleaning said nozzle sur-          face, said cleaning means being moved in
and out          of the path of movement of said recording head
when required, and comprising a spatula-shaped          elastic blade
member and a water-absorbing rub-          bing member bonded to said blade
member, said          method comprising the steps of: 



wetting said cleaning means with ink; and          cleaning the nozzle
surface of said recording head          by said cleaning means.       13.
The method according to claim 12, wherein said          method further
comprises the step of:          applying negative pressure to said
recording head          to forcibly discharge ink therefrom so that the
noz- 



zle surface of said recording head is wet with the          ink.       14.
The method according to claim 12 or 13, wherein          negative pressure
is applied to said recording head          to forcibly discharge ink
therefrom so that the noz-          zle surface of said recording head is
wet with the          ink before said nozzle surface is cleaned by said
cleaning means. 



15. The method according to claims 12 to 14, wherein          ink is jetted
from said recording head to wet said          rubbing member before the
nozzle surface of said          recording head is cleaned by said rubbing
member.     
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recording head according to claims 12 to 15,      wherein said method
further comprises the steps      of:      operating a time difference
between a time of a pre-      vious cleaning operation and a present time;
comparing said time difference with a predeter-      mined reference time;
and      on the basis of the result of said comparing step,      allowing
said nozzle surface of said recording head 



to selectively abut against one of said blade mem-      ber and said
rubbing member.    17. The method as claimed in Claim 16, wherein the
times of allowing said nozzle surface of said record-      ing head to abut
against one of said blade member      and said rubbing member is more than
the times of      previous abutting operation.  



18. The method of cleaning a nozzle surface of a      recording head
according to claims 12 to 17,      wherein said method further comprises
the steps      of:      operating a difference between an integrated print
quantity when previously performing a cleaning      operation and a present
integrated print quantity;      comparing said difference of the integrated
print      quantity with a predetermined reference print quan- 



tity: and      on the basis of the result of said comparing step,
allowing said nozzle surface of said recording head      to selectively
abut against one of said blade mem-      ber and said rubbing member.
19. The method as claimed in Claim 18, wherein the      times of allowing
said nozzle surface of said record-  





ing head to abut against one of said blade member and said rubbing member
is more than the times of previous abutting operation.  




























