11- mlnk jet type recordi ng apparatus and nethod of cleaning a recording

ﬂl-.e_ad

INK JET TYPE RECORDING APPARATUS AND METHOD OF CLEANING A
RECORDING HEAD

THIS SHEET HAS Boen
REPLACED

This invention relates to ink jet type recordin§

. apparatuses with nozzles for jetting ink droplets, ahdkmore
particularly fo an ink. jet type recoxding apparatus with
cleaning mean; for removing solidified ink, dust, fibers,

etc. from the nozzle suxface of the recording head.

In an ink jet type recording apparatus, a small
quantgﬁy §£ ink is jetted, in the foxrm of dxoplets, from the
nozzles of the recording head ‘by the eﬁergy produced by a
plezo-electxic oscillator or heat generating element, thus
forming characters, patterns, etc. on a2 recording medium.
The enexrgy produced by the pilezo-electric element or heat
generating element to fly ink droplets is low, and therefore
the gap between the nozzle surface and the recording medium
is extremely ;mall, not moxe than several millimeters.
Honce, when colliding with the recording medium, the ink
droplets ars splashad back towarde the recording head, thus
sticking onto the nozzle surxfaca. The ink droplets thus
stuck aitxact fibers coming out of the recording medium and
dust'.i.n the surrounding aix to cause them to stick to the
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Description This invention relates to ink jet type recordi ng appa-
ratuses with nozzles for jetting ink droplets, and nore particularly to an
Fnk jet type recording apparatus with cleaning means for renoving
solidified ink, dust, fibers, etc. fromthe nozzle surface of the
recordi ng head. In an i nk jet type recording appar at :

tity of ink is jetted, in the formof droplets, fromthe

nézzla surface. The fibers and dust thus stuck may clog up
the nozzle openings. |

The recording head of ink jet type has a numbar ot
nozzles extramely small in diameter. Those nozzles are
liable to be clogged up as was described above, and in
adaition they may be clogged up by the solvent of the ink
itself. In oxder to overcome this difficulty, in gsneral the
ink jet type recording apparatus has a capping mgmber for
hermetically éealing the nozzles, and an ink discharge
restoring function of applying negative pressurxe to the
capping member to forcibly discharge ink from the nozzles.
However, this ink discharge restoring operation suffers from
a diff;culty that ink discharged from the nozzles is splashed
on the nozzle surface, so that,.similarly as in the case
where ink is splashed during printing, fibers coming out of
the recording medium or dust in the air may stick to the
nozzle surfaca.

In oxdexr to clean the nozzle surface which has been
contaminated by ink splashed in various mannexrs as was
describaed abovae, the ink jet type recording apparatus has

means for cleaning the nozzle surxface.

For instance, Japanesa Utility Patant Appiication
(OPI) No. 5647/1986 (the tarm “OPI" as used haraein means an
“unexamined publiehed application®) has disclosaed an ink jet
type recordiny apparatus having a cleaning-nnit which

compriacs: a first cleaning member made of a porous plata
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zl es of the recording bead by the energy produced by a piezo-electric
oscill.ator or -heat generating elenent, thus formng characters, patterns,
étc. on a recording nedium The energy produced by the piezo-electric ele-
ment or heat generating elenment to fly ink droplets is”™ | gW Qe er ef ore
the gap between the nozzle surface and the recording mediul T
small, not nore than several mllineters. Hence, when co
recordi ng nedium the ink droplets are splashed back

such as a sponge; and a second cleaning membexr made of a

‘rubber plate. The first and second cleaning members are

. arranged in such a manner 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 movemant of
the recording hea@.

With the apparatus, whenever the recording head is
moved in one direction, the first cleaning member (porxous
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 considexably difficult for them to have an
elastic strength cnough to provide a contact pressure
required for cleaning the nozzle surface. <That is, the
above-described cleaning unit suffers from difficulties that,'
since the fixrst and second cleaning members are fixed only at
the reaxr ends, they are low in elasticity, and the sclidified
ink ox fibars removad by the cleaning operation are liable to
enter the gap between the first and second cleaning members.

. US Patant Serial No. 4,951,066 has disclosed a
clecﬁing unit comprising a bhlade member of rubbexr, and a
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towards t mbbdoay diewpérwramrde RE &t pokous sneet twighzare;botbuprxengethe
I nk droplets thus stuck attract fibers com ng out of the recordi ng nmedi um

rand dust ioutsides of theprinting rreglienusdTheceleaningcrnis dfe nozzle
surface.- The fibers and dust thus stuck may clo gﬁfhe'nozzle eni ngs.

The recor AdVEHATeNS 4 %tt%hMW’?ﬁg B1¥eL¥ BXPRERE v snal |

in diameter. Thaose nozzles are J|liable to be clo d up as descri bed
above, and®t® éiastic contact with the nozzle séggicef &3 thac"Ers

contaminants are positively wiped off and the solution is

THIS SHEET HAS BEEN

also positively scraped off; however, it is still
REPLACED

disadvantageous in that it is rather intricate in

construction because it needs means for driving the first and

_second cleaniﬁg members.

It is therefore an object of this invention to
provide an improved ink jet type recording apparatus with
suitable cleaning means and a method of cleaning a recording
head. This object is solved according to the present
invention by means of the ink jet type recording apparatus
according to any one of independent claims 1,8,9,14, and 16
and the cleaning method according to any .one of the
independent method claims 6,10, and 12. Further advantageous
features, details and aspects of the invention are evident
from the dependent claims, the description and the drawings.
The claims are intended to be understood as a first non-
limiting approach of defining the invention in general terms.

Accordingly, a first aspect of this invention is to
provide an ink jet type recording apparatus provided with a
cleaning unit which is simple iﬁ construction and can be
miniaturized, and which is able-to positiva).y remove

contaminants from the recording head.
A gecond aspect of the invention is to provide an ink

jet type recording apparatus provided with a cleaning unit
which 1is able to effectively prevent the recontamination of
the recording head.

According to one as?ect the invention provides an ink jet

type recoxding apparatus comprising: a recording head of ink
jet type for jetting ink droplats from nozzles to foxm a dot

pattern on a recording medium; cleaning means which is moved

in and out of the path of movement of the recording head when
‘This Sheet Has Been Replaced '
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addition they may be clogged up by the solvent of the ink itself. In order
to overcone this difficulty, in general the ink jet type recording
apparatus has a capping nenher for hernmetically sealing the nozzles, and
an ink drscharge restoring function of applying negative pres- sure to

the capping nmenber to forcibly discharge ink fromthe npaEs b
this ink discharge restoring operation suffers froma d 0 Ty
di scharged fromthe nozzles is splashed on the nozzle strfase

required; and drive means for moving the cleaning means to a

HAS (BEENK
CED

position where the cleaning means is brought into cpntact
with the nozzle surface of the fecording head and to a
position where the cleaning means i3 not in contact
therewith; in which according to the invention, the cleaning
means comprises: a spatula-shaped elastic blade member; and a
water-absorbing rubbing member bonded to the blade member,
and one of the edges of the blade member and the :ubbin§
member is seléctively brought into contact with the nozzle
surface of the recording head with the aid of the elasticity

of the blade member.

"PIG. 1 is a view showing a structure of an ink jet
type recording apparatus with A'cleaniﬁg unit according to
one embodiment of the present invention;

PIG. 2 is a block diagram showing a cleaning
operation control unit used in the ink jet type recoxding

apparatus of FIG. 13
FIG. 3 is a secticnal view showing a cleaning unit

used in the ink jet type recording apparatus of FIG. 1;
FIC. 4 is a flow chart showing a first cleaning
method in an ink jet typa recording apparatus according to

the present invention;

This Sheet Has Been Replaced




k)
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PIGS--sn to 5d and 6a tc 64 are explanatoxy diagrams
showing operations of a recording head and a cleaning unit
accérding to the first cleaning method, respectively;

FIGS. 7a, 7b, 8a and 8b are enlarged diagrams showing
a cleaning element according to a modified emdodiment of the
piesent invention;

PIG. 9 is a flow chart showing a second cleaning
method in an ink jet type recording apparatus accoxding to
the present ihveﬁtion; |

PIGS. 10a thxough 104 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 timing
control means to be realized by a microcomputex,

respectively;
' FIGS. 12 and 14 axe block diagrams illustrative of

the function of a mic:ocompﬁter constituﬁing the timing
contrbl means of FIGS. 11 and 13, respectively;

FIGS. 15 and 16 are flow charts showing the operation
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 invaeantion; and

PIGS..17b and 1l7c are side views showing the
operaticn of a drive means shown in FIG lla, respectively.




:27 ‘that, simlarly as in the case where ink is splashed dur- ing
printing, fibers com ng out of the recording nmediumor dust in the air my

sstick to the nozzle surface. In order to clean the nozzle surface which
hgs beenhcontan1nated by ink splashed in various manners as was descri bed
above, the ink jet type recordi ng appara-
THRS SHEET HAS BEEN
REPLACED

Preferred embodiments of this invention will be
described with reference to the accompanying drawings.
An ink jet type recording apparatus with a2 cleaning
unit according to the invention, as shown in FIG. 1,
comprises: 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 a2 capping unit 6
arranged outside the printing region. The caxriage 4 is
coupled through a timing belt 7 to a carriage driving
electric motor 8. The platen 3 is coupled through a train of
"gears to a platen driving electric motoxr 10.

"ﬁhen at rest, the recoxrding head 1 is positicned as
indicated by the dotted lines, where if is capped by the
capping unit 6, so that the ink is prevented from being
dried. Furthermore, when necessaxy, the noszzle surface of
the recording head is cleaned by the cleaning unit 5.

Further in FIG. 1, reference numeral 11 designates 2
cleaning operation control unit for contxolling the |
.operations of the recording head 1, the cleaning unit 5, the
capping unit 6, and the carriage driwving motor 8 to perform a

cleaning opexation.
The cleaning operation control unit 11, as shown Iin
FIG. 2, comprises: timing contxol means 20 fox detecting the

movement of the carriage, to determine operations for members
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tus has neans for- cleaning the nozzle surface. For instance, Japanese
Uility Patent Application (OPI) No. 5647/1986 (the term"CPl" as used
herei n means an "unexam hed published application") has dis- closed an ink
jet type recording apparatus having a cleaning unit which,gogprises: a
first cleaning nmenber nade of a porous plate such as-a -spf =
cl eani ng menber nmade of a rubber plate. The first and séec
menbers are arranged in such a nman- S

concerning the cleaning operation; sclenoid drive means 22

for activating drive means 21 provided for the cleaning unit
S 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 airx 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 cappinq.unit and to the cleaning unit
S to clean it.

. FIG. 3 shows the cleaning unit 5 in detail. In FIG.
3, refexence numexal 30 designates a cleaning element, the
rear end portion of which is coupled through a compression
spring 31 to a frame 32. The cleaning element 30 is foxmed
by bonding a blade member 33 and a2 rubbing membexr 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 membex 33 is formed by molding a matexial
such as silicon rubber or butyl rubber relatively high in
elasticity, being substantially in the form of a spatula.

The rxubbing membar 34 is made of unwovan cloth high both in
hygroscopicity and in waar resistance; howavar, it goes
without saying that it may be formed using a foamed material.

In a cleaning operation with the blade member 33, the

lattér 33 is pushed againast the nozzle suxface of tha
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ner that the front end portions of themare free with the rear end portions
fixed, and the free front end portions are held protruded into the path of

frovenrent of the recordi ng head. Wth the apparatus, [ the
recording head is noved in one direction, the first cleanidgﬂimm!grﬂ
plate) wetted with a solution rubs the nozzle surface of he rerEmdic

head; and whenever 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, a2 relative high
pressure, about 50 to 150 g., is employed.

In the case where the blade member-33 is a rubber
plate 1.0 mm in thickness, 8 mm in leﬁgth, 15 mm in width,
and 40° in haédness while the rubbing member 34 is a pilece 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 mgmber
33, and 2 pressure of the orxder of 130 g. when rubbed with
the ruﬁbing member 34, The unwoven cloth itself is not
stiff, and cannot provide a pressure as high as 130 gq.
However, the rubbing member 34 of unwoven cloth, being
supporte& by the blade membexr 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 recording
appaxatus body through a tension spring 37 and an
electromagnetic plungex 2i in such a manner that the end face
36 confronts with the ncaszle surface of the recording head 1.
The tension spring 37 is so enargized that the end face 36 of
the rubbing m;mber 34 is retracted from the path of movement

of the recording head 1. The slectromagnetic plungaxr 21 is

-9 -
Th15 Sheet Has Been Re

HII!IH Wi Ill llll ]



~
9

recording head is noved in the opposite direction, the second cl eaning
nmenber scrapes the solution off the nozzle surface. Thus, the nozzle
surface is maintained substantially clean at all tines. el 1C S|ze of
t hose cl eaning nenbers is sel'ected in conpliance with th"Eﬂis,: i
nozzl e surface of the ink jet type recording head;- that
considerably small. Hence, it is considerably dlfflcult for the
el astic strength enough to provide a contact pressure

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

the 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
constructed will be described.

When, during printing, the printing quality is
lowexed, the }ecordinq head 1 (FIG. 5a) is returned from the
printing region to its home position; i.e., its standby
position (Ste} 60 in FIG. 4), where the nozzle surface la of
the recording head 1 is sealed with the capping unit 6.
¥hen, under this condition, the suction pump 23 is operated
.with the valve 25 closed, negative préssure is applied to the
nozzles so that ink is dischargea from the nozzles into the
cappiné space'(sﬁep 61 ip ¥IG. 4, and FIG. Sb); that is, an
ink discharge restoring operation is c;rried out. .
Thereafter, the capping unit 6 is disconnected from the
recording head 1, and then the latter 1 is moved towards the
printing region, as indicataed at the arrow B in FIG. Sc (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 PIG. 5¢), the
£lushing means is oparated to cause the xrecording head 1 to
dischaxge ink through the nozzles (Stap §4 in FIG. 4). .As a
result, the xubbing membexr 34 of tho 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.

-
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required for cleaning the nozzle surface. That is, the above-described
cleaning unit suffers fromdifficulties that, since the first and second
tl eani ng nenbers are fixed only at the rear ends they are Qo

el asticity, and

-

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 recoxrding head 1 is moved in the opposite direction;
towards the capping unit 6 (Step 67 in FIG. 4) until the
nozzle surface la of the recoxding head 1 is brought into
contact with the cleaning element 30.  When, undexr this
condition, the recoxding head 1 ie furthexr moved, the
cleaning element 30 is pushed against the side of the
recording head 1; so that the cleaning element 30 is
elastically deformed in such a mannexr that the end portion is
bent towards the capping unit 6, being laid over the
recordihg head 1, Thus, only the rubb;ng member 34 comes
into contact with the nozzle surface la of the recording head
1 (FPIG. 7a). When, under this condition, the recording head
1 is further moved towards the capping unit 6§ (in the
direction of the arrow D in rIG..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 xubbing membar 34 wetted with ink rubs the nozzle
openings (FIC. 8a, and FIC. 7b), thus removing solidified ink
ox dust therefrom. In this rxubbing operation, as is seen
£xam rzs. 7b, the rubbing member 34 is elastically defoxrmed
with tho aid of thae silicon rubbexr blade 33, so that only its

-11 -
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the solidified ink or fibers rennved'by t he cl eani ng oper-

end portion is brought into contact with the nozzle openings
to wipe off the ink solution 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 carxried 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 recoxding head 1 is abutted against the cleaning element
30 (FPIG. ea),'so that the end portion of the lattexr 30 is
elastically bent towards the printing region. That is, the
edge of the blade member 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 whexe the p;inting 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 arrxow F in PIG. 6d, and then.the
recording head is moved to the printing-region, to resume the
printing operation. In-the case where the cleaning operation
hags been carried out with the apparatus at rest, the

electxomagnetic plunger 21 is deenergized so that the end
portion of the cleaning element 30 is retracted from the path

of‘novnmant of the recoxding head, and then the carrxiage 4 is

moved in the opposita direction to move the xecording head 1

- 12 -~
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ation are liable to enter the gap between the first and second cl eani ng
menbers. US Patent Serial No. 4,951,066 has disclosed a cleaning unit
éonprising a bl ade nmenber of .rubber, and a rubbi ng nenber {fggks
sheet whith are both arranged outS|de of the printing reg o’.'fﬂi&th&gg—
ing unit is advantageous in that those nenbers are pos- i i

into elastic contact wwth the nozzle surface, so that the ‘cont am nar

positively w ped
to the capping uwnit 6, so that recoxding head 1 is sealed by

the latter 6§ (FIG. 6d).
In the cleaning element 30, the elastic blade member

33 is set on the side of the capping unit; and the rubbing
member 34 of flexible unwoven cloth is on the side of the
pfinting region. Therefore, the wiping opexation which is
more fraquently carried out than the rubbing operation when
the apparatus is at rest or after the ink discharge restoring
) operation, can bas 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 utilized for the cleaning operation. After the
-recording head 1 has passed through the cleaning element 30,
the lﬁtter 30 -is elastically restored by its own elasticity
to the original position. In this opefation, the blade
member 33 is elastically bent towards the capping unit, so
that the solidified ink and &ust stuck to the nozzle surface
during cleaning are thrown towards the capping unit 6; that
is, the recording sheet is prevented from being contaminated

thereby.
In the above-described embodiment, before the

cleaning oparation starts, ink is flushed from the nozzles to
wot the claaning element 30. Eowever, when it is immediately
afta: the ink discharge :estorinc operation, this flushing

operation may be omitted.

- 13 -
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off and the solution is also positively scraped off; how ever, it is stil
di sadvantageous in that it is rather intricate in construction because it
needs nmeans for driving the first and second cl eani ng negess fefeds,
therefore an object of this invention to provide an i nprpJ&s Fmﬁﬁsﬂﬁﬁﬁ
recordi ng apparatus with suita- ble cleaning neans and al ean
a record- ing head. This object is solved according to the present

i nvention by nmeans of the ink jet type recordi ng appara-

That is8, the recording head 1 is moved to the standhy

position (Step 70 in PIG. 9), wherxe the nozzle surface la of
the'rccording head 1 is sealéd with the capping unit 6.

Under this condition, the suction pump 23 is operated to
forcibly suck out ink; that is, the ink discharge 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 pﬁmp 23 is operated
again 8o as ts 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 Eapping unit 6 is disengaged fxrom the.nozzle
surface, and the xecording head 1 is moved to the printing
region. And when the recording head has passed through the
cleaning element 30 (Step 73 of-FIG. 95, the electromagnetic
plunger 21 is energized to jerk the cleaning element 30 into
the path of movement of the nozzle opening la (FIG. 10b).
Thereafter, the recoxding head 1 is moved in the opposite
direction, towards the capping unit 6 in the direction of the
arrow D in PIG. 10c (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 opexation
in which the false suction ig not carried out, ink remains on
the nozzle surface la of the recording head 1. The ink is
absé;bed by the rubbing @bez 34; that is, the latter 34 is
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tus according to claim1l and the cleaning nethod according to claim12.
Furt her advantageous features, details and aspects of the invention are
evident fromthe dependent cl.ains, the description and the draw ngs.

Accordi ngly, a first aspect of thIS invention is to pro- vi '
type recording apparatus provided with a cl eaning unit whigh %a;;a \§ BEEN .
construction and can be mniaturized, and which is able to £ ACED '

renove

watted with the ink. when, undex this condition, the
recording head 1 is moved towards the capping unit §,
similarly as in the above-described case the wet rubbing
member 34 rubs the nozzle surface la to wipe off ink, dust
and fibers coming out of the recording medium from the nozzle
surface la.

When it is required to perform the wiping operation
again (Step 76 in FIG. 9), the r?cording head 1 is mavea in
the opposite &irection, towards the xrecording region. 1In
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 cleaninq method, it is
unnecessary to perfoxrm 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 pravented from being made dirty with ink.

. A case where a cleaning operation is selected as the
need arises will be described with.rererence to FIGS. 11, 12,
13 and 14. _

In a cleaning operation, the rubbing operation made
by the xrubbing member 34 is not always necessary, that is,
there is a case where the wiping operation is sufficient to
remocve contaminators from a recording head. In this case,

on].y'"the wiping opexation is parformed. On the contrary, if
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contam nants fromthe recordi ng head. A second aspect of the invention
Is to provide an ink Jet type recordi ng apparatus provided with a cl eaning

unit which is able to effectjvely prevent the recontamna- tion of the :

recordi ng head. According to one aspect the invention Wides an ink
jet type recording apparatus conprising: a recording head R
for jetting ink droplets fromnozzles to forma dot patte n on lanﬁaghdlng

medi um cl eani ng
one wiping operation was insufficient to remove contaminators

from the recording head, further the rubbing operation is
performed. Instead, initially one rubbing opeiation'is.
performed, and if the contaminators have not yet been removed
from the recording head, the rubbing operation may be
repeated several times, for example, five times.

| A timing contxol means 20 will be describéd with
reference to FPIG. 1ll.

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
HproviQed on the operating panel of an ink jet type recoxding
apparatus body, is pushed. When the cleaning instruction
button is pushed, a position-detector 504 (FIG. 12) produces
a signal. At- this time, the timing control means 20 outputs
a signal to the solencid drive means 22 (FIG. 2) to enexgize
the électromaqnetic piunger 21 so that the cleaning unit 5 is
moved towards the recoxding head 1. The timing control means
20 also outputs a signal to the carriage driving means 28 to
perform a cleaning operation which has been previously
proéramed . .

FIG. 12 is a block diagram illustrating a model of
the function to be realizaed 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
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difference AT between a time date when previcusly pushing the
cleaning instruction button and a time when pushing the
cleaning instruction button at present, a referxence time
setting means ?Ql for setting and storing a reference tiic To
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,
stored in the refgrence time setting means 301. The circuit
also includes;a rubbing operation setting means 303, a
solenoid driving means 22 and a'carriage driving means 28 to
cbntxél, on the basis of the result of the éomparison, the
_operation of the rubbing member 34 enough to remove
solidified ink, dust, fibers, etc. from the nozzle surface of

the rgéo:ding head. .

In this embodiment, & 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
£o tha capping unit 6 in response to a printing quantity ox a
papor £ead quantity.

This embodiment will Se‘described wi;h reference to

- PIG. 13.
PIG. 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 numbex
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-4- means which is noved in and out of the path of nove- nent of the
recordi ng head when required; and drive neans for noving the cleaning neans
to a position where the cleaning neans is brought into_contact with the
nozzl e surface of the recording head and to a posi.- tion where the cl eaning

means is not in contact there-
: THYS SHEET HAS BEEN
. CED
of printed characters, the number of lines, and the &BSUREt &F—

paper feed, a?d a memory 407 for storing data of the:
intégrating print quantity from the counter 405 when L
cleaning instruction button, which is provided on ;he
operating panel of an ink jet type recoxrding apparatus body,
is pushed. When a.cleaning operation instruction button is
pushed, a position detector 304 (FIG. 14) produceg 2 signal.
At this time, the timing control means 20 outputs a signal to
a solenocid drkving means 22 (FIG. 2) to energize an
electromagnetic 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 programmed.

" FIG. 14 is a block diagram showing a2 model of the
function to be realized by the microcogputer 404 of F1G. 13.
The circuit shown in FIG. 14 is composed of a print quantity
difference calculation means 408 for calculating 2 print
quantity difference AL between print quantity data stoiod in
the memory 407 and data in the counter 405 when the cleaning
instriction button is pushed, a reference print quantity
setting means 409 for setting and storing a reference print
quantity L, to jndge a type of printing defect, a comparing
means 410 foxr comparing data of the print gquantity difference
sent from the print quantity difference calculation means 408
with the reference print quantity L, fxrom the reference print

qnanfity setting means 409. The circuit ie alsc composed of

- 18 -
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ﬁﬁth;

I n which according to the invention, the cl eaning nmeans conprises: a

spat ul a- shaped el astic bl ade nem ber; and a water-absorbing rubbi ng nmenber

bonded to .
t he rubbi ng menber is selectively brought into contact with the nozzle

surface of the recording head with the aid of the el ast
nmenber .

t he bl ade nenber, _.and one of the edges of the blade nenber and

SiEer | ade
HAS B
REPLACED EEN

a rubbing operation setting means 303, a solencid dxiving
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. fxom 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 Steps

60 through 69-in FIG. 4, and theixr description will be
omitted here. After performing the ink discharge restoxring
operation (Step 111 in PIG. 15), a time difference A T

_between a time when previously pushing the cleaning

instryction button and the present time is calculated (Step
120). 'Then, the time difference AT thus calculated is
compared with the predetexmined'refereﬁce time Ty, and as a
result of_thé comparison, if AT is smalier than T;, then it
is judged that contaminators have not been sufficiently |
removed from the recording head by the previous cleaning
Sporation {Stap izl). In ﬁhis'case, the operation of Steps
112 thxough 119 is pexformed. On the 6ther hand, if A T is
not smaller than T,, then it is judged that contamin;tors
hﬁ've bean sufficiently removed from the recoxding head by the
previous cleaning operation, and only the wiping opexation is

carried out as a first cleaning cperation (Steps 122 and

123).

This Sheet Has Been Rep
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FIG 1 is a viewshowng a structure of an ink jet type recording
apparatus with a cleaning unit according to one enbodi nent of the

present
oper -

i nven- tion; FIG 2 is a block diagram showi ng a cl eani ng

ation control unit used in the ink jet type recording
apparatus of FIG 1, FIG 3 is a sectional view show ng cl eani ng uni

it

used in the ink jet type recording apparatus of FIG THIS SHEET HAS B

REPLACED

In the cleaning method of PIG. 15, a cle#nihg
operation is selected on the basis of a time difference
between a time when performing the previous cleaning
operation and the prasent time. However, a cleaning
operation may be selected on the basis of a diffexence
between an integr;ting print quantity at the time of the
previous cleaning operation and the present integrating pxint
quantity. This embodiment will be described with respect to
PIG. 16. -

In FIG. 16, Steps 90 through 39 coxrespond to Steps
60 through €9 of FIG. 4, and therefore their description will

be cmitted. After the discharge restoring operation (Step 91

in FIG. 16), & difference AL between an integrating print
quantit& whan p:evipusly pushing a cleaning instruction
button and the present integrating priﬂt quantity is
calculated (Step 100). Then, the difference AL thus
calculataed is compared with a predetermined reference print
quantity L,, as a result of which if AL is smallexr than L,,
tﬁen it is judged that contaminators have been insufficiently
removad from the recording head by the previous cleaning
operation (Step 101). 1In this case, the operation of Steps
92 through 99. is pexformed. On the other hand, if AL is not
smallexr than Ly, thaen it is judged that contaminators have
been sufficiently removed from the recoxding head by the
pxevious cleaning. operation, and then only the wiping

- 20 -
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1, FIG 4 in a flow chart showing a first cleaning met hod in an ink

jet type recordi ng apparatus according to the present invention;
F1GS. 5a to 5d and 6a to 6d are explanatory dia- gr.ang.show ng
operations of a recording head and a cleaning unit acq

first cleaning met hod, respectively; FIGS.” 7a, 7b

enl ar ged di agr ans

operation is carried out as a fixat cle;ning opération.
(Steps 102 and 103).

In the cleaning operation described abbve, it
contaminatoxrs have not yet been ramoved from the recording
head by the first cleaning operation, the cleaning
iﬁstruction button is pushed again after printing to perform
the cleaning operxration shown in FIG. 15 or 16. At this time,
a specific cleaning method may be set, for example, the
operation of éteps 112 to 117 or Steps 92 to 97 is repeated
several times such as five times. Also, in the second
c;eaning opexation, the times of allowing the recoxrding head
.to abut égainst the blade may bé set to a plurality of times.

PIGS. l7a through 17c show anocther example of the
cleaniﬂg unit. The cleaning unit is moved by the toxrgue of
the platen 3. |

The rotary shaft 3a of the platen 3 is supported by
an intermediate frame 80. A frictiocnal digk 81 is fixedly
mounted on the end portion of the rotary shaft 3a thug
sﬁpporfed. A campression spring 82 and a cleaner'openin§ and
closing plate 83 arxre arranged between the intermediate frame
80 and the frictional disk 81 in such a manner that the plate
83 is pushed against the frictional disk by the compression
sp¥iag 82. Hence, tha plate 83 is turned in synchronization
with thae rotatian of the platen 3, and when iegnlated by a
rotation regulating membex, it is allowed to slide on the

fxictional disk 81.

Th1s Sheet Has Been Rep laced




showi ng a cleaning el ement according to a nodi- fied enbodi ment of the

FIG 9 is a flow chart show ng a second cl eani ng

present invention;
frethod in an in jet type recordlng appar at us according to the present
i nventi on; . _ :

In PIGS. 17a through 17¢c, xoference numeral 30
designatas the above-dascribed cleaning element. The
cleaning element 30, as shown in FIG. 17b, is ‘:ctatably
supported thg?ugh a supporting menmber 84 on a shaft 85 whlch
is fixedly secured to the intermediate frame 80. A pin 86
embedded in the supporting memSer 84 is engaged with an
arcuate groove B7 which is foxrmed in the cleaner opening and
closing plate 83 in such a manner that its radius is
increased witi the displacement of the platen 3 in the sheet
feeding directionm. | .

When the cleaner opening and closing plate 83 is

.operated in association with the rotation of the platen 3,
the supporting member 84 is turned about the shaft 85, so
that, ;s shown in FIG. 17c, the cleaning elemeﬁt 30 is
retracted to the position where it is not brought into
contact with ;he nozzle surface ‘la of the recording head 1.
Bvan when, under this condition, the platen 3 is furthex
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 feading direction), the cleaning element 30 is moved as
shown in FIG. 17b. With the cleaninq.unit thus constructed,
evan if, in the case whare the cleaning element 30 is
protruded after the recording head 1 has been moved to the

This Sheet Has Been Rep
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FI GS. 10a through 10d are expl anatory di agrans

THIS SHEET HAS BEEN
REPLACED

position wné:e it 1s confronted with the eieaning cle;ent 30,
it is tried to push the cieaning element 30 against the
nozzle surface 1a with a load higher than a ce:iain value,
the cleaning element 30 will slide. Hence, even when the
position of the recording head 1 with respect to the platen 3
i; adjusted by moving it back and f?rth accoxding to the
thickness of a recording medium, the clsaning element 30 can
be brought into contact with the recording head 1 under a
predetexrmined pressure.
| In the above-described cleaning unit, it is
unnecessary 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 simple in
constxuction. | .

The cleaning opexration has been described which is’
carried out when the xecording apparatus is in uvse. However,

it goes without saying that the above-described method can be
‘used for cleaning an new ink jet type recording apparatus

which hﬁs been just procured.

In geheral, until an ink jet type recoxding apparatus
is delivered from the factory to a user, the recoxding head
ie held filled with a sclutien called *shipping soluticn” so
as to allow the wall of the ink flowing path to have affinity
or attraction for ink, thus being maintained unchanged i.n.
quality. The shipping solution, being different from ink, is
lower in volatility and higher in viscosity than ink. Hence,

L = 23 -
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showi ng an operation of a cleaning unit according to the present

I nvention, respectively;« FIGS. 11 and 13 are bl ock di agrans show ng a
tim ing control neans to be realized by a mcrocom put er, '
respectively; FIGS. 12 and 14 are bl ock di agr anp—+t+ustra ‘%E?R’ _
the function of a m croconputer consti t uti ng the ) W - rol neans
of FIGS. 11 and 13, respec- . tively;

it is essential to completely m. the shipping solution
from the nozzle surface when the recording apparatus is used
for the first time; otherwise the resultant px?.nt would be-
unsatisfactory in picture gquality. In this case, the use of
the rubbing member of the cleaning element is markedly
effective in removal of the shipping solution. |

- 24 -~ This Sheet Has Been Rep
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FIGS. 15 and 16 are flow charts show ng the oper- atlon of the timng
control neans of FIGS. 11 and 13, respectively; Iﬂlﬂmﬂﬂ |Uﬂla front
:vi ew showi ng a drive means used in an ink jet t i ce

accor di ng t o———a—second enbodi nent of the present Inventon; and

FIGS. 17b and ./ gnaitfs Beel Replaceds showi nge t he oper ation ans
shown in FIG i vel y. (s 9 TAS BEE
ﬂll\l\\ Tl =

CLAIMS

1. An ink jet type recording apparatus comprising:

5
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;

10 cleaning means (5) for cleaning the nozzle surface of
said recording head (1), said cleaning means being moved
in and out of the path of movement of said recording head
when regquired; and

15 ' drive means (21) for moving said cleaning means (5) to a
position where said cleaning means (5) is brought into
contact with the nozzle surface of said recording head
and to a position where said cleaning means is not in

_ contact therewith;

20

wherein said cleaning means (5) comprises:
a spatula-shaped elastic blade member (33); and
25 . -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 selectively brought into
30 contact with the nozzle surface of said recording head
with the aid of the elasticity of said b_lade member (33).

2. 2n apparatus, as claimed in claim 1, in which, said blade
meriber (33) and said rubbing members (34) are so arranged
35 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.

U:\BENUTZER\AK\5733EPCL.TXT



;Pr eferred enbodi ments of this invention will be describ
t he acconpanyi ng draw i ngs. An ink jet type recordmll“m'ui‘n ﬁm‘mh a

.cl eani ng—unit according to the invention, as shown in FI& & eomt priSes:
an i nk | et ThiysieettacBeenRepipctiead 1 nounted on a carriage 4 which is

reci procate ers 2 along t2te axis of a e
head is qumu ﬂ“nm"ﬁ TINS SHRET HAS BEF

REPLACED

3. An apparatus as claimed in claim 1 or 2, in which said
'blade member (33) is made of a rubber material, and said
rubbing member (34) is made of unwoven cloth.

4. An apparatus as claimed in any one of the preceding
claims, in which said blade member (33) and said rubbing
member (34) are bonded tegether with an adhesive of
silicon or rubber series.

10

5. An apparatus as claimed in any one of the preceding
claims, wherein said drive means comprises friction
gearing means which receives drive power from platen
driving means (10) in an apparatus body. '

15

6. A method of cleaning a nozzle surface of a recording head
for use in an ink jet type recording apparatus comprising
a reéording head of ink jet type with a nozzle surface
for jetting ink droplets from a nozzle to form a dot

20 pattern on a recording medium; and cleaning means for
cleaning said nozzle surface of said nozzle surface, said
cleaning means being moved in and out of the path of

- movement of said recording head when required, and

~ . comprising a spétula-shaped elastic blade member and a

25 water-absorbing rubbing member bonded to said blade
member, said method comprising the steps of:

jetting ink from said recording head to wet said rubbing
member; and

30
cleaning the nozzle surface of said recording head by

said rubbing member.
7. A method especially according to claim 6, of cleaning a
35 recording head for use in an ink jet type recording
apparatus comprising a recording head for Jjetting ink

U:\BENUTZER\AK\S733EPCL.TXT



“the printing region, andtoacljemmu" a cap- ping unit 6
arranged outside the printing re H u“:lumﬁﬂ 4 1is coupl ed through a

:timng belt 7 to a car-

27 TPI0 SHEET HAS B3N
| _ > REPLACED

droplets from a nozzle to form a dot pattern on a
recording medium; and cleaning means which is moved in
and out of the path of movement of said recording head
when required, and comprising a spatula-shaped elastic

5 blade member and a water-absorbing rubbing member bonded
to said blade member, said method comprising the steps
of:

applying negative pressure to said recording head to
10 forcibly discharge ink therefrom so that the nozzle
surface of said recording head is wet with the ink; and

cleaning the nozzle surface of said recording head by
said rubbing member.

15
8. An ink jet type recording apparatus especially according
to any one of claims 1 to 5 or 7, comprising:
a recording head (1) having at least one nozzle for
20 jetting ink droplets from said nozzle to form a dot
pattern on a recording medium;
means (5) for cleaning said recording “head (1), said
. cleaning means being capable of performing a wiping
25 operation and a rubbing operation;
means (21) for driving said cleaning means;
means for generating a cleaning instruction signal;
30
means (20) for controlling the operation of said cleaning
means, wherein said control means (20) comprising:
méans for previously setting a reference time to store
35 said reference time; '

This Sheet Has Been R, eplaced
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35

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

28

t he

REPLACED
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means for calculating a time difference between a time

when said instruction means has previously generated said

cleaning instruction 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.

An ink jet type recording apparatus especially according

to claim 1, comprising:

a recording head (1) having at 1least one nozzle for
jetting ink droplets from said nozzle to form a dot

pattern on a recording medium;

means (6) for cleaning said recording head, said cleaning

. means being capable of selectively performing a wiping

operation and a rubbing operation;
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:

AY

means for previously setting a reference print gquantity

to store said reference quantity; I —

Thi Shect i B Repisced 10
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i ndicated by the dotted lines, where it is capped by the capping unit 6, so
that the ink is prevented frombeing dried. Furthernore, when necessary,

:the nozzle surface of the recording head is cleaned by the cleaning unit 5.
Further in FIG 1, reference nuneral 11 designates a ' gperation

control unit for controlling the oper-24ations of the ferasdEgTMaBEE: | he
cleaning unit 5, the capping unit 6, and the carriage{drivi REPUNTEEDr 8 t ¢
per- form a cl eani ng operation. ' '

means for calculating a difference between an integrating
print quantity when said instruction means has previously
generated said cleaning instruction signal and a present
integrating print quantity;

means for comparing said difference with said reference

print quantity; and

means for outputting, in response to the result of said
10 comparison, a signal to said cleaning drive means so that
said cleaning means performs said rubbing operation if
said difference is smaller than said reference print
quantity and so that said cleaning means performs said
wiping operation if said difference is not smaller than

15 said reference print quantity.

10. A method of cleaning a nozzle surface of a recording head
especially according to claim 6 or 7, for use in an ink
jet type recording apparatus which comprises an ink jet

20 recording head for jetting an ink droplet from a nozzle
to form a dot pattern on a recording medium and a
recording head cleaning means movable in and out of the
path of movement of said recording head and comprising a

. - spatula-shaped elastic blade member and a water-absorbing
25 rubbing member, said method comprising the steps of:

operating a time difference between a time of a previous

cleaning operation and a present time;

30 comparing said time difference with a predetermined

reference time; and

Snr,the basis of the result of said comparing step,
allowing said nozzle surface of said recording head to

35 selectively abut against one of said blade member and
said rubbing member. —

el || [T
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U:\BENUTZER\AK\S733EPCL.TXT



The cl eaning operation control unit 11, as shown in FIG 2, conprises:
timng control neans 20 for detecting the novenent of the carriage, to
zdet erm ne operations for nenbers concerning the cl eani ng operation; sole-
noid drive neans 22 for activating drive nmeans 21 pro- vided for the
cleaning unit 5 in response to a tinmnggignal; suction punp driving means
24 for controlling the operation of a suction punp 23 dof{ig Weerr Ha s B
capping unit 6; valve driving neans 26 for operating REPLACED

11. A method as claimed in Claim 10, wherein the times of
allowing said nozzle surface of said recofcding head to
abut against one of said blade member and said rubbing

5 member is more than the times of previous abutting

operation.

12. A method of cleaning a nozzle surface of a recording head
especially according to claims 6,7,10, 11 for use in an

10 ink jet type recording apparatus which comprises an ink
jet recording head for jetting an ink droplet from a

nozzle to form a dot pattern on a recording medium and a
recording head cleaning means movable in and out of the

path of movement of said recording head and comprising a

15 ~ spatula-shaped elastic blade member and a water-absorbing

‘ rubbing member, said method comprising the steps of:

operating a difference between an integrating print
quantity when previously performing a cleaning operation
20 and a present integrating print guantity;

comparing said difference of the integrating print
quantity with a predetermined reference print quantity;

"and
25
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 member and
said rubbing member.
30 _
13. A method as claimed in Claim 12, wherein the times of
| allowing said nozzle surface of said recording head to
abirt against one of said blade member and said rubbing
member is more than the times of previous abutting
35 operation.

" 0 1
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(opening or closing) an air valve 25 connected to the capping unit 6;
flushing means 27 for discharging ink fromthe recording head 1 in an ink
:di scharge restoring operation; and carriage driving neans 28 for nDV|ng t he
recording head 1 to the capping unit and to the cleaning unlt 5 to_¢

it. FIG 3 show the cleaning unit 53in detail. | gy 2
numeral 30 designates a cleaning elenent, the rear e dﬂﬁé e
coupl ed through a com

14. An ink jet type recording apparatus especially according
to any one of claims 1-5,8, and 9, comprising:

an ink jet recording head (1) for jetting an ink droplet
5 from a nozzle to form a dot pattern on a recording

medium;

means (6) for cleaning said recording head, said cleaning
means being movable in and out of the path of movement of

10 said - recording head and comprising a spatula-shaped
elastic blade member (33) and a water-absorbing rubbing
member (34);

means (20) for operating a time difference between a time
15 of a previous cleaning operation and a present time;

means for comparing said time difference with a

predetermined reference time; and

20 means for allowing said nozzle surface of said recording
head (1) to selectively abut against one of said blade
member (33) and said rubbing member (34) on the basis of
the result of said comparing step.

25 15. An apparatus as claimed in Claim 14, wherein said
abutting means allows said nozzle surface of said
recording head to abut against one of said blade member
and said rubbing member more times than those of previous

- abutting operation.
30
16. An ink jet type recording apparatus, especially according
%o any one of claims 1 to 5, 8, 9, 14 and 15, comprising:

an ink jet recording head (1) for jetting an ink droplet
35 from a nozzle to form a dot pattern on a recording

T St e Rt ) ) 0

medium;
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_pression spring 31 to a frame 32. The cleaning elenent 30 is formed by
bondi ng a bl ade nenber 33 and a rub- bing nenber 34 together with an
:el astic adhesive of rubber or silicon series in such a manner that the

front end faces of themare flush with each other. The bla '
formed by nolding a material much as si32- icon rubber of THis SHEETHASBEEN
relatively high in elasticity, " REPLACED

means (5) for cleaning said recording head, said cleaning

means being movable in and out of the path of movement of

said recording head and comprising a épatula-shaped

elastic blade member (33) and a water-absorbing rubbing
5 member (34);

means for operating a difference between an integrating
print quantity when previously performing a cleaning
operation and a present integrating print quantity;

10
means for comparing said difference of the integrating
print quantity with a predetermined reference print
guantity; and

15 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.

20 17. An apparatus as claimed in Claim 16, 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 operation.

25

30

35

R UL
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THIS SHEET HAS BEEN
REPLACED
ABSTRACT

An ink jet type recording apparatus comprises a recording
head (1) of ink jet type for jetting ink droplets from a
nozzle to form a dot pattern on a recording medium and a
cleaning unit (5) which is moved in and out of the path
of movement of the recording head when required, and made
up of a spatula-shaped elastic ‘blade member (33) and a
water-absorbing rubbing member (34) bonded to the member.
In the case where the nozzle surface of the recdrding
head is to be cleaned with the rubbing member, the
cleaning operation is carried out with the rubbing member
(34) wetted with ink. In cleaning the nozzle surface
with the blade member (33), the latter is abutted against

the recording head (1) as it is.
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ofs N n%l%t h’AﬁiS@h‘ &M hygr oscopi cit ;szuﬁl nltwear resistance;
zk&ev%, Jt %eﬁ?@g t . saying that it may Ib Pned -usi ng a foaned
€ri Ilfe—., 1A ‘a I,a?ng pperation with the blade nenmber 33, the latter
33 i s pushed agai nst tlhe noz | e surface of 'the recording head.at a pressure
of the order of -10 3Qf 50 of, - f 5 _ : ‘
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to résrr%\'/‘éoa FPS:"\'su%ﬁrzf nk "Prom the nozzle surface. On the other hand,

t he N&Wwi ng‘frrem%y;, gﬁ_—y-sowed to renove an extrenely sticky material. %{1
herg Q_re nacle_anis %[og_fgatlon wi'th the rubbing nenber 34, a rela- ti 15
thh presé:u e ab(;.l ) 0 g., s enployed. In the case where the

bl ade menber 33 is a rubber place 1.0 nmin thickness, 8 mMmmin | ength, 15
mmin wdth, and 40[err] in hardness whil & the rubbi ng menber 34 is a piece

of unwoven cloth 1.3 mmin thickness, 8

“THIS SMEET HAS BEEN
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FIG.2
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mmin length, and 15 mMmin width, a pressure of the order of 40 g. is

apRlei;gdot OB he ooz AL 6rgant adowhen the latter is wiped with the blade

;meg%e’r 33, an'pr(}e‘f;}s.I ‘SWe of the order of 1-E .épf?en rubbed with the 3/('5
rub g Fefo PEA t'un ven cloth itsel fFl of iff, and cannot -

prOvide Falpr essubeFaddht §f as 130 g. -However, the rubbing nember 34 of

unwoven cloth, being sup- port.ed by the bl ade menber 33 ool
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nozzl e surface. The frame 32 is secured to the base of the record- ing
apparatus body through a tension spring 37 and an el ectromagnetic plunger

gér%sugh a mapner that the end face 36 confronts with the nozzle surface
QOH‘MQ- 1 Pie «t ensi on spring 37 is so energized that the, en /r)_

f ¥V 3E 61 dibfig~nenber 34 is retracted fromthe path of novenent of
tDer gepedi rlggtggq;l gkhe el ectromagnetic pl unger ‘21 is so designed
Fl14. Sa . |
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t hat ., when energi zed,
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it causes the end face of the
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. 8- cl eaning el enent 30 to go across the path along which the nozzle
surface of the rigordl r}g Qﬁead 1 is noved. A first cleaning operation
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structed will be descri bed. When, during printing, the printing
guality is low ered, the recording head 1 (FIG 5a) is returned fromthe
-pri G kG rEH DRt o(‘Jotrpdir@n'b‘cpbsition; i.e., LlsaStadby position (Step 631/
in ﬁ*ﬁ% £p w;}?,p&wﬁo;@zzl e surface la of Fﬁ &e,c ding head 1 is seale l}
W t e_cappfhg unit %PV\hen, under -this condition, the suction punp 23 is
opé)rca'feﬁ(ﬂat-'h SR BAVE25 cl osed, negative pressure is a ' BEEN

nozzles so that ink is discharged from 1 *
P

REPLACED
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't he nozzles into the capping space (step 61 in FIG 4, and FIG 5b); that
an ink discharge restoring opera- tion is carried out. Thereafter, the
‘ca g unlt 6 is dis- connected fromthe recording head 1, and then the
a&e Kol &psmwedCt ,el&-[e.he,\prl nting region, as indi- cated at the argm/é_?)

B N},»F' & CA /eaa FI G 4). Wen the nozzl'e openi ngs of the recor
%1 ] ?e the r ubbkng member- 34 of the cl eaning el enent 30
(st FrFI G 5¢), theflushlng
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‘means is oper at el to cause the recording head 1 to dis- charge ink through

t he nozzl es (thp 4 i g &k_4x:o ord-Bsyht, the rubbing nenber 34 of the
i nk thus discharged._. Wien t he recordln

<cl eani ng unit ed
head 1 has pas §3§th db HA?%@ 6$€§%PHQ el enent 30 (Step 65 in FIG 4), gﬁ [

el ectromagnetl éz 2135233 t&Fto cau face of the cl eam ng
element 30 to go |n the direction of the arrEil G. 5 across the path

of novenent of the nozzle surface (Step 66
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‘4, and FIG ! 5@\:_J Kber gz, ]‘.g;\_ e recor
d| rection, to rds t he c‘éppl n it=p. 67 |E'§'§ 1§untll the nozzl e
Fhe r"~é€ord ﬂox\s brought i dn t with the

<surface 1 a o
cl eani ng ~el engrt” Bﬁl%enS“Hﬁdss 7y s co&tlon the recording head 1 is ]

further noveqd, the cl ea'gl ng el ement o7
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“30 i s pushed against the side of the recording head 1, so t hat the cleaning
element 30 is elastically deforned in such a manner that the end portion is
cbent towards the capping unit 6, being laid over the recording head 1
Thus, only the rubbing menber 34 cones into contact with the nozzle surface
la of the recording head 1 (FIG 7a). Wen, under this condition, the
recording head 1 is further noved towards the capping unit 6 (in the direc-

ti 08, &b ;:__-%oar @%D IFE‘_‘& 7lbg', .only the rubbi ng 'g;:rsmm“m \a/’5
\ -
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$5323-gP

pard quandedy
. ) This Sheet Has Been Repiaced- '

I



%34 wetted with ink is brought into contact with the nozzle surface | a of

-the recording nozzle. \Wen, under this condition, the recording head 1%is
Gkt t GRaPYs @ capping unit 6. the rubbing nmember 34 wetted with ink 5

r Nbe> tdRer Npptl e openings (FIG 6a, and FIG 7b), thus renoving soli d|f|e /I:))
| pk- o dustsgpgBeErPom I n this rubbing operation, as is seen fromFI G 7b,

t he rubbi ng nmenber 34 is el ically deformed with the.aid of the silicon

rub- ber bI ade 33, soFt aﬁa‘,lts end portion is brought into '
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contact with the nozzle openings to wp solu- irq
aﬂq‘ffh . REPLAGEMENT SHeET

‘solidified ink In the case where, al recor

passed through the cleaning unit 5 (FIG. t he mnplng pe inON . Sh d
be carried out again (Step 68 i ngbgﬁjﬁﬂ

aLLi age 4 ijs
opp05| te direction to nove the oPBE.P{ pwar ds t je '-pli atl.ng
region. As a result, the recordi abut Jed agai st the cl eani ng

el ement 30 (FIG 8a) sothatthe'

INK JET TYPE RECORDING APPARATUS AND METHOD OF CLEANING A
RECORDING HEAD

~ This invention relates to ink jet type recording

_ apparatuses with nozzles for jetting ink droplets, and more
particulaxly to an ink. jet type recoxrding apparatus with
cleaning mean; fof removing solidified ink, dust, fibexs,

ete. from the nozzle surface of the recording head.

In an ink jet type recording apparatus, a small
quantity of ink is jetted, in the form of droplets, from the
nozzles of the recording head by the eﬂergy produced by &
plezo-electxic oscillator or heat generating element, thus
forming characters, patterns, etc. on a recording medium,
The energy produced by the piezo-electric element or heat
generating element to £ly ink droplets is low, and therefore
the gap between the nozzle surface and the recérding'medium
is extremely ;mall, not more than several m;llimetera.
Honce, when colliding with the recoxrding mediﬁm, the ink
droplets ars splashad back towards the recording head, thus
sticking onto t:ho nozzle surfaca. The ink droplets thus
stuck attract fibers coming out of the recording medium and
dnat.'i.n the surxrounding airxr to cause thaeam to stick to the

___///
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end portion of the latter 30 is elastically bent towards HMMHT@HEET

region. That is, the edge of tjwesdalade mem ber 33 is-br
with the nozzle surface, thus Jr EN\OHEE ' ~gyer of tmGrgM‘omylm ch

has not been renoved (FI G  6c,

neczzle surface. The fibers and dust thus stuck may.clog up

the nozzle openings.
' The recording head of ink jet type has a2 number of

nozzles extramely small in diameter. Those nozzles are
liable to be clogged up as was desciibed above, and in
adﬁition they may be clogged up by the solvent of the ink
itself. In oxrder to overcome this difficulty, in gsneral the
ink jet type recording apparatus has a capping mgmber for
hermetically éealing the nozzles, and an ink discharge
restoring function of applying negative pressure to the
capping member to forcibly discharge ink from the nozzles.
However, this ink discharge restoxring operation suffers from
a diff;culty that ink discharged from the nozzles is splashed
- on the nozzle surface, so that,.simila;ly as in the case
where ink is splashed during printing, fibers coming out of
the recording medium or.dust in the air may stick to the
nozzle surface.
In oxder to clean the nozzle surface which has been
contaminated by ink splashed in various manners as was
describaed abova, the ink jet type recording apparatus has

means for cleaning the nozzle surface.

For instance, Japanaese Utility Patent Appiication
(OPI) No. 5647/1986 (the taerm "OPI" as used harain meansg an
“unexamined published application®") has disclosad an ink jet
type recording apparatus having a cleaning'unit which

compriucs: a f£irst cleaning member made of a porous plata

This Sheet Has Been Replaced
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In the case where the prlntlng o-eratlon has been
| 06 JAN 1997

such as a sponge; and a second cleaning member made of a
‘rubbaer plate. The first and second cleaning members are

. arranged in such 2 manner that the front end portions of them
are free with the rear end porxtions fixed, aﬁd the free front
end portions are held protruded into the path of movement of
the recording hea@.

With the apparatus, whenever the recording head is

| moved in one direction, the first cleaning membexr (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 membexr 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 tha sizeé 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 qontact pressurae
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 reaxr endse, they are low in elasticity, and the solidified
ink ox f£ibars removad by the cleaning operation are liable to
enter the gap between the £irst and second cleaning membars.

US Patent Sexrial No. 4,951,066 has disclosed a

cleaning unit cemprising a blade member of rubbexr, and a
e
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suspended i shbee Bk BelifRepREAl € SU
cl eaned up

[ w scri bef A V‘ ngt 1 t
deener gi zed II um ﬂ| ¢l eant-Rg- gm t h agh§o Wﬂs t
t he nozzl e J on of the arrow 6d nd th%% t he
recordlng head is moved to the printing #egion, to respynme the printt

operati on. gaﬁ.g?iggfr& 41920 e ABLDGs OBRIA! iflci

with the apparatus e el ectromagnetic pl unger
outside of the printing region. The cleaniag unit.is

advantageous in that those membars are positivély brought
into elastic contact with the-nozzle surface, so that the
contaminants are positively wiped off and the solution is
also positively scraped off; however, it is still
disadvantageous in that it is-rather intricate in

construction because it needs means for driving the first and

second cleaniﬂg members.

It is therefore an object of this
provide an improved ink jet type recording apparatus with
suitable cleaning means and a method of cieaning a recording
head. This object solved the present
invention by means of the ink jet type recording apparatus
according to any one of independent claims 1,8,9,14, and 16
and the cleaning method according to any of the
independent method claims 6,10, and 12. Further advantageous
details and aspects of the invention are evident
from the dependent claims, the description and the drawings.
The claims are intended to be understood as a first non-
limiting approach of defining the invention in general terms.

invention to

is according to

one

features,

Accoxdingly, a fiﬁst aspect of this invention is to
provide an ink jet type recording apparatus provided with a
cleaning unit yhiéh is simple ia construction and can be
miniaturizedT and which is able-to positivaly xemove
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 recontamination of
the recording head.

According to one aspect the invention provides an ink jet
type recoxding apparatus comprieing: a recording head of ink
Jot t§po fox jatting ink droplets from nozzles to foxm a dot
pattern on a recording medium; cleaning means which is moved
in and out of the path of movement of the recorxding head when




.0 H

retracted fromthe path of novens di ng head, janer

21 is deenergized so that the end portion of the cleaning dqremenmnt

OUla

eSHEET

carriage 4 is noved in the opposi
to the capping unit 6, so that rJ

ve the ijedordrrg—trese—3-

UACED 1 i sjseal ed By th6|ng9§§f

(FIG 6d). In the cleaning el enent 305 the erastic bl age

set on the side of the capping unit, -and the rub- bing nenber 34 0Of

fl exi bl e unwoven cloth is on the side

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 fecording head and to a

position where the cleaning means is not in contact

therewith; in which according to the invention, the cleaning

means comprises: a spatula-shaped elastic blade member; and a

water-absorbing rubbing member bonded to the blade member,
and one of the edges of the blade member and the xubbing

member is selectively brought into contact with the nozzle

surface of the recorxding head with the aid of the elasticity

of the blade member.

"PIG. 1 is a view showing a structure of an ink 3jaet

type recoxding apparatus with a-cleaning unit according to

one embodiment of the present invention;
PIG. 2 is a block diagram showing a cleaning

operation control unit used in the ink jet type recording

apparatus of FIG. 1l;

FIG. 3 is 2 sectional view showing 2 cleaning unit

used in the ink jet type recbrding appaiatus of FIG.

1;

¥FIC. 4 is a flow chart showing a first cleaning

methed in an ink jet typa racording apparatus according to

the present invention;
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of the printing region. Therefor e, | RiE—wa Qperation
frequently carried out than the r HEE
rest or after the ink discharge resterllg d6E
by noving the recording head 1 to the printing teugi
energi zed. That is, the novenent of the ecordi ng head
region can be uti- lized for the cleaning operation. Aftler the recording

head 1 has passed through the cl eaning el enent 30, the |at=
FIGS. 5a to 54 and 6a to 6d are explanatoxy diagzams

showing operations of a recording head and a cleaning unit
according to the first cleaning method, respectively)

FIGS. 7a, 7b, 8a and sb'&re enlarged diagrams showing
a cleaning element according to a modified emdbodiment of the
pfesent invention; _

PIG. 9 is a flow chart showing a second cleaning
method in an ink jet type recording apparatus according to
the present invention;

- FIGS. 10a through 10d are explanatoxry diagrams
showing an operation of a cleaning unit according to the
present inveﬁ%ion, respectively;

) PIGS. 11 and 13 axe block diagrams showing a timing
contrél means to be realized bj a micr?computer,

respectively;
FIGS. 12 and 14 are block diagrams illustrative of
the function of a microcomputer constituting the timing

contrcl means of FIGS. 11 and 13, respectively;

PIGS. 15 and 16 are flow charts showing the operation
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 tho present invaention; and

FIGS..17b and 17c are side views showing the

operation of a drive means shown in FIG lla, respectively.
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Eu

ter 30 is elastically restored by its own elasticity tq the otigipal
position. In this operation, t nenber 33 is el aspg €T
towards the capping unit, so tjn I ] i nk afd Ldustestuck o the

Al
nozzl e surface during cleanln -.are fhrown towar ds the ¢af y ’Q% t hat
I's, the recording sheet is prevented f rom bei ng cont an- n&tgd Rhé- y

Preferred embodiments of this invention will be
described with reference to the accompanying drawlngs.
An ink jet type recording apparatus with a cleaning
unit according to the invention, as shown in FIG. 1,
comprises: an ink jet type recofdinq 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 capping unit 6
arranged outside the printing xegion. The caxrriage 4 is
coupled through a timing belt 7 to a carxriage 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 ie is capped by the
capping unit &, so that the ink is prevented from being
dried. Furthermore, when necessaxry, the nozzle surface of
the recording head is cleaned by the cleaning unit 5.

Furthexr in FIG. 1, reference numeral 1l designates a
cleaning operation control unit for controlling the |
operations of the recording head 1, the cleaning unit 5, the
capping unit 6§, and the carriage driving motor 8 to perform a

cleaning opexation.
The cleaning operation control unit 11, as shown in
FIG 2, comprises: timing contxol means 20 for detecting tha

movement of the carxiage, to determine operations for members

Sheet Has Been Replaced
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concerning the cleaning operation; solenold drive means 22
for activating drive means 21 provided 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 foxr

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

S to clean it.
FIG. 3 shows the cleaning unit 5 in detail. In FIG.

3, refexence numexral 30 designates a cleaning element, the

rear end portion of which is coupled through a compression
spring 31 to a frame 32. The cleaning element 30 is foxmed
by bonding a blade member 33 and a rubbing 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 matexrial
such as silicon rubber or butyl rubber relatively high in
elasticity, being substantially in the form of a spatula.

The xubbing member 34 is made of unwoven cloth high both in
hygroscopicity and in waear resistance; howaver, it goes
without saying that it may be formed using a foamed material.

In a cleaning operation with the blade member 33, the

lattér 33 is pushed againat the noszzle surface of tha

This Sheet Has Been Replaced
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I n the above-descri bed enbodi nent, before the cleaning
ink is flushed fromthe noz- zte AR _the cleaning el
when it is imediately after h@lﬁmm B
fl ushing operation may be om ited. REPLACEBt t he recgr 3;

D), “wher thg}gﬁo Ne19921rfac
Uader _thi $

noved to the standby position (Step 70 T1°
la of the recording head 1 is sealed with the capping u

condition, the suction punp
recording head at a pressure of the order of 10 to 50 g.f*ﬁeJ

remove 2 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 relative high
pressure,; about 50 to 150 g., is employed.

In the case where the blade member 33 is a rubber
plate 1.0 mm in thickness, 8 mm in leﬁgth, 15 mm in width,
and 40° in haédness 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 2 pressure of the order of 130 g. when rubbed with
the ruﬁbing 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
supported by the blade member 33 of silicon xubber from
behind, can provide a pressure high enough to xub the nozzle

éurfaca.

The frama 32 is secured to the base of the recording
apparatus body through a tension spring 37 and an
electromagnetic plungex 2i in such a manner that the end face
36 confronts with thae nozszle surface of the recording head 1.

The tension spring 37 is so enaergized that the end face 36 of

the rubbing member 34 is retracted from the path of movement

of the recording head 1. The electromagnetic plungaxr 21 is

This Sheet Has Been Replaced
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23 is operated to forcibly suck o ink; that is, the in

restoring operation is carried o s, Normal | y

of ink the valve 25 is opened SO Y= BRey gni t

air, and then the punp 23 is‘operat et agai as tfore

splashed onto the nozzle surface la durif@ the suction

false suction is carried out. However, with this fal se ' ' t he

capping unit 6 i's di s- engaged fromthe nozzle surface,

so designed that, when energized, it causes the end face of
the cleaning element 30 to go across the path along which the
nozzle surface of the recording head 1 is moved.

A first clea#ing operation with the unit thus
constructed will be described. _

When, during printing, the printing quality is
lowexed, the }ecording head 1 (FIG. Sa) is returned from the
printing region to its home position; i.e., its standby
position (Steb 60 in FIG. 4), where the nozzle surface la of

the xecording head 1 is sealed with the capping unit §.

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 discharge& from the nozzles into the
cappiné space (Siep 61 in FPIG. 4, and FPIG. Sb); that is, an
iﬁk discharge restoring operation is cerried out. . ‘
Thereafter, the capping unit 6 is disconnected from the
recording head 1, and then the latter 1 is moved towards the
printing region, as indicated at the arrow B in FIG. 5c (Step
62 in FIG. 4). When the nozzle openings of the recording
haad 1 are confronted with the rubbing member 34 of the
cleaning alement 30 (Step 63 in FIG. 4, and PIG. 5c¢), the
flushing means is oparated to cause the recording head 1 to
dischaxge ink thxough the nozzles (Stap 84 iIn 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 PIG.
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~head 1 is noved to the printi
passed through the cleaning elle-
el ectromagnetic plunger 21 is
into the.path of novenent of the ‘nozzl e open 1 a Fi ﬂ 60 ?ﬁ after
the recording head 1 is. nmoved in the oppbkite directjo tomar S

capping unit 6 in the direction of the arrow D in FlI& ].Cb (Step—75' 1 1
FIG 9), so that the rubbing nmenber 34 is elastically._ brought |nto '

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 PIG. 5 across the path of movement of the
nozzle surface (Step 66 in PIG. 4, and FIG. 54). Thereattgr,
the recoxding head 1 is moved in the opposite direction,
towards the capping unit 6 (Step 67 in FIG. 4) until the
nozzle surface la of the recording head 1 is broughﬁ into
contact with the cleaning element 30.  When, under this
condition, the recording head 1 is further moved, the '
cleaning element 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 tpwards.the capping unit 6, being laid over the
recordihg head 1. Thus, only the'rubb;ng member 34 comes
into contact with the nozzle surface la of the recording head
1 (PIG. 7a). When, under this condition, the recording head
1 is further moved towards the capping unit & (in the
direction of the arxow D in ?IG..7b), only the rubbing membexr
34 wetted with ink is brought into contact with the nozzle
surface la of the recording nczzle. When, under this
condition, the recordihg head 1 is moved towards the capping
unit 6, the xubbing membar 34 wetted with ink rubs the nozzle
openings (FIC. 6a, and FIC. 7b), thus removing solidified ink
or dust therefrom. In this rubbing operation, as is seen
from FIG. 7D, the rubbing member 34 is elastically deformed
vith.£ho aid of thae silicon rubbaxr blade 33, so that only.itl

-
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contact with the nozzle surface la.  In the case
restoring operation in which the Eeioh S not
remai ns on the nozzle surface |la MCW'IB@( edd {1
absorbed by the rubbing member 34t : t
the ink. Wen, under this condi- tion, th@ recording
towards the capping unit 6, simlarly as in the abovg¢-descripet—casedt |
wet rubbing menber 34 rubs the nozzle surface 1 a tolwipe

end portion is brought inte contact with the noz:Ib‘Bpuning:

to wipe off the ink solution 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 téwards 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 lattex 30 is
elastically'bent towards the printing region. That is, the
edge of the blade membexr 33 is brought into contact with the
nozzle surface, thus removing a thin layer o# ink therefrom
-which has not been removed (FIG. §c, and FIG. 8b).

" In the casze whexre the p;inting 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 f;cm the path of movement of the nozzle
(in the direction of the arrow ¥ in PIG. 64, and then'the
recording head is moved to the printing-region, to resume the
printing operation. In.the case where the cleaning operation
hag bean carried out with the apparatus at rest, the
elactzaqaqnotic plunger 21 is deenergized so that the end
portion af the claaﬁinq element 30 is retracted f£xom the path
of movemant of the recoxding head, and then the carxrlage 4 is

moved in the opposita direction to move the recording head 1

This Sheet Has Been Replaced

[T




&

surface la.
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to the capping unit 6§, so that recoxding heLg 1l is sealed by

the latter 6 (PIG. 6d).
In the cleaning element 30, the elastic blade member

33 is set on the side of the capping unit; and the rubbing
member 34 of flexible unwoven cloth 1s—on the side of the
pﬁinting region. Therefore, the wiping operxation which is
more frequently carried out than the rubbing operation when
the apparatus is at rest or after the ink discharge restoring
operation,.cah bé achieved merely by moving the recording
head 1 to thé printing region with the plunger 21 energized.
That is, the movement of the recoxrding head 1 to the printing

region can be utilized for the cleaning operation. AaAfter the

recoxding head 1 has passed through the cleaning element 30,

the 15tter 30 -is elastically restored by its own elasticity
to the original position. In this opefation, the blade
member 33 is elastically bent towards the capping unit, so
that the solidified ink and éust stuck to the nozzle suxface
during cleaning are thrown towards the capping unit §; that
is, the recording sheet is prevented from being'contaminated
thereby.

In the above-described embodiment, before the
cleaning oparation starts, ink is flushed from the nozzles to
wet the cleaning element 30. However, when it is immediately
aftaxr the ink discharge restoring operation, this flushing

t

operation may be omitted.
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nozzl e surface, to scrape the Tayer A the latt

When it is required to perforn1the Wi pi ng oper'
ad.

in the op
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That is, the recording head 1 is mov

position (Step 70 in FIG. 9), whexe fhe nozzle surface la of
the recording head 1 is sealed with the capping unit 6.

Under this condition, the suction pump 23 is opexrated to
forcibly suck out ink; that is, the ink discharge restoring
aperation is carried out (FIG. 10a). Normally, after the
suction of ink, the valve-zs is opened so that the capping
unit 6 is opened to the air, and then the pﬁmp 23 is operated
again so as ts 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 disengaged from the nozzle

surface, and the recording head 1 iz moved to the printing
region. And when the recording head yas passed through the
cleaning element 30 (Step 73-0f FIG. 9), the electromagnetic
plunger 21 is enexgized to jerk the cleaning element 30 into
the path of movement of the nozzle opening la (FIG. 10b).
Thereafter, the recoxrding head 1 is moved in the opposite
direction, towards the capping unit 6 in the direction of the
arrow D in FIG. 10c (Step 75 in PIG. 9), so that the rubbing
member 34 is elastically brought into contact with the nozzle

surface 1la.

In the case of the ink discharge restoring operation
in which the false suctien is not carried out, ink remains on
the nozzle surface la of the recording head 1. The ink is
absd;;:bed by the rubbing member 34; that is, the latter 34 is
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(Step 77 in FIG 9, and FIG 10d).

nmethod, it is unnecessary to pe

In the above- dd snmm'amgf

for t I g

el ement 30, and therefore the d iy p! sﬂeﬁ mmﬂqgg7u h¢d
is elimnated. That is, the insfre 5 ng.ls_prevented{fgom
being made dirty with ink A case whef aperatlon I S serected
as the need arises will be described with reference to - S

S

watted with tie ink. Wwhen, under this condition, the
recording head 1 is moved towards the capping unit 6,
gimilarly as in the above-described case the wet rubbing
member 34 rubs the nozzle surface la to wip§ off ink, dust
and fibers coming ocut of the recording medium frxom the nozzle
surface la.

When it is required to perform the wiping operation
again (Step 76 in PIG. 9), the récording head 1 is moved in
the opposite ﬁirection, towards the recoxrding region. 1In
this operation, similarly as in the above-described case the
blade member 33 is brought into contact with the nozzle
surface, to sErape the layer of .ink off the latter (Step 77
in FIG. 9, and FIG. 10d).

- In the above-described cleaning method, it is
unnecessaxry to perfo:m 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 xubbing mambo_r 34 is not always necessary, that is,
there is a case where the wiping operation is sufficient to

remove contaminators from a recording head. In this case,

onlf“the wiping operation is paxformad. On tha contrary, if
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FIGS. 11, 12, 13 and 14. In a cl eaning operation, the|rpgriag r &gt
made by the rubblng menber - 34 | p—RQ AD necessary, thpt s FMEFZ $$Fé¥]
case where the wi ping operation T!ﬂ%mﬂ.cs ‘sggntlo renmovel c nhaénsjwﬁ%gs,
froma recording head. In this ifase e W jing operptjo A
performed. On the contrary, if one mnpl on was ipnsuiiicient fqa
renove contam nators fromthe recordi ng head, further the rubbing operation
is perforned. Instead, initially one

one wiping operation was insufficient to remove contaminators

from the recording head, further the rubbing operation ;s
performed. Instead, initially one rubbing opeiation is
perfoxmed, and if the contaminators have not yet been removed
from the recording head, the rubbing operation may be
repeated several times, for example, five times.

A timing contxol means 20 will be described with

reference to FIG. 1ll.

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

uprovided'on the operating panel of an ink jet type recording
apparatus body, is pushed. When the cleaning instruction
button is pushed, a position-detectoxr 504 (FIG. 12) produces
a2 signal. At-this time, the timing control means 20 outputs
a signal to the solenoid drive means 22 (FIG. 2) to enexgize
the electromagnetic plunger 21 so that the cleaning unit 5 is
nioved towards the recording head 1. The timing control means
20 also outputs a signal to the carriage driving means 28 to
perform a cleaning operation which has been previously
programned . -

FIG. 12 is a block diagram illustrating a model of
the function to ba realizad by the microcomputer 203 of FIG.
11. The circuit shown in FIG. 12 is constituted by a time

différenco calculation means 300 for calculating a time

-
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rubbi ng operation is perfornmed, and if the contam na- t
been renoved fromthe recordi ngrhs t he rubblng operaji ¢
several tines, for exanplLe, fi
be described with reference tolEL
shown in FIG 11, is conposed of a mcCro 203
ROM 201 and a RAM 202, a clock circuit 204 and

difference AT between a time date when previousaly pushing the
cleaning instruction button and a time when pushing the
‘cleaning instruction button at present, 2 reference time
setting means 301 for setting and storing a reference =1$¢ To
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,
stored in the reference time setting means 301. The circuio
also includes:a rubbing operation setting ﬁeans 303, a
solenoid driving means 22 and a'carriage driving means 28 to
contxol, 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 embodimant, & 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
£o tha capping unit 6 in response to a printing guantity ox a
papexr fead quantity.

This embodiment will Se'described wi;h reference to
PIG. 13.

PIG. 13 is a block diagram showing a timing control
means 20 which is constituted by a micxrocomputex 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

This Sheet Has Been Replaced

[T




&

a nmenory 205 for storing a ti -1mm¢-“5 ehegpi Ng i nstruc

I's provided on the operating panel BhINHAS BEES type rg

body, is pushed. WWen the cl eani ng—t+rstd¢RRion Hutton if
: i8 )

detector 304 (FIG 12) ,produces a

of printed characters, the number of lines, and the amoun
paper feed, and a memory 407 for storing data of the
intégrating 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 detector 304 (FIG. 14) produces a signal.
At this time, the timing control neans 20'outputs a signal to
a2 solenoid driving means 22 (FIG. 2) to energize an
electromagnetic plungexr 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
perfo;m a cleaning operation previously programmed.

' FIG. 14 is a block diagram showing a model of the
function to be realized by the microco;puter 404 of FIG. 13.
The circuit shown in PIG. 14 is composed of a print quantity
difference calculation means 408 for caléulating a print
quantity difference AYX, between print guantity data stored in
the memoxy 407 and data in the counter 405 when the cleaning
ingtruction button is pﬁshed, a reference print quantity
setting means 409 for setting and storing a reference print
quantity I, to judge a type of printing defect, a comparing
means 410 fox comparing data of tha print gquantity difference
sent from the print quantity difference calculation means 408
with the reference pxrint quantity L, from the xraference print
quaﬁﬁity setting means 409. The cirxcuit is als; composed of

_—
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means 22 and a carriage driving means 28 to control, on the
basis of the result of the famparison, the operation of the
rubbing member 34 enough to rémove solidified ink, dust,
fibers, etc. from the nozzle surface of the recording head.

| The operation of the apparatus thus arranged will be
then describea with respect to FIGS. 15 and 16.

In FIG. 15, Steps 110 through 119 coxrespond to Steps

60 through 69jin FIG. 4, and their description will be
omitted here. After performing the ink discharge restoring

opexration (Step 111 in FIG. 15), a time difference A T

_betweenn 2 time when previously pushing the cleaning

instryction button and the present time is calculated (Step
120). 'Then, the time difference AT thus calculated is
compared with the predetermined reference time T,, and as a
result of the comparison, if AT is smalier than T,, then it
is judged that contaminators have not been sufficiently .
removad fram'the.recordinq head by the previous cleaning
épazation {Stap i21). In this case, the operation of Steps
112 through 119 is pexformed. On the other hand, if A T is
not smaller than T,, then it is judged that contamin?tors
héve bean sufficiently removed from the recoxding head by the
previousg cleaning oparation, and only the wiping operxation is

carried out as a first cleaning operxation (Steps 122 and

123).
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signal. At this time, the timng control nmeans 20 outputs a signal to the
solenoid drive nmeans 22 (FIG 2} gi ze -t he electro e

21 so that the cleaning unit 5
tim ing control neans 20 alsole

nmeans 28 to performa cleaning oper at i on 2k as -been pr¢
pr ogr anmed. FIG 12 is a block diagramillustrating a

function to be realized by the m croconputer 203 of

In the cleaning method of PIG. 15, a

operation 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
operation may be selected on the basis of a difference
between an integrating print quantity at the time of the
previous cleaning operatiocn and the present integrating print
quantity. This embodiment will be described with respect to
FIG. 1s. .

In FIG. 16, Steps 90 through 389 coxrxespond to Steps
60 through 69- of FIG. 4, and therefore their description will
be cmitted. After the dischérge restoring operation (Step 91
in FIG. 16), a difference AL between an integrating print
quantitf when previpusly pushing a cleaning instxuction
button and the present integrating prigt guantity is
calculated (Step 100). Then, the difference AL thus
calculated is compared with a predetermined reference print
quantity L., as a2 result of which if AL is smaller than IL,,
tﬁen it is judged that contaminators have been insufficiently
removad from the recording head by the previous cleaning
operation (Step 101). In this case, the operation of Steps
$2 through 99_ is pexformed. On the other hand, if AL is not
smallex than Ly, than it iz judged that contaminators have
been sufficiently removed from the racoréing head by the

p:ev;pus-clcaning.operation, and then only the wiping
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when pushi ng the cl eaning instruction button & pr esent §hé
setting neans 301 for setting and stori@d a referencelti TTerr] o fudge
a type of printing defect, a conparing neans 302 for do a'iﬁngA“h
difference data AT output fromthe tinme difference calicy ation

| tuted by a tlneﬁdlfference
3f erence AT between a tine

th me

operation is carried out as a fixst cleanihg operation.

(Steps 102 and 103).
In the cleaning operation described above, if

contaminators have not yet been removed from the recording
head by the first cleaning operation, the cle#ning
iﬁstruction button is pushed again after printing to perform
the cleaning operation shown in PIG. 15 or 16. At this timse,
a specific cleaning method may be set, for example, the
operation of éteps 112 to 117 or Steps 92 to 97 is répeated
several times such as five times. Also, in the second
cleanin§ opexation, the times of allowing the recording head
to abut Against the blade may bé set to a2 plurality of times.
| FIGS. 17a through 17c show another example of the

cleaniﬂg unit. The cleaning unit is moved by the toxrque of
the platen 3. |

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
sﬁpported. A compression gpring 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 frictional disk by the compression
sp¥ing 82. Hence, tha plate 83 is turned in synchronization
with the rotation of the platen 3, and when regulated by a
rotation regulating membex, it is allowed to slide on the

fxrictional disk 81.
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means 300 with the reference tine T[err] stored in the rgfg

setting nmeans 301. The circuit

means 303, a sole- noid driving _ e )
control, on the basis of the'resd oﬂﬂtheggo”g.r son, the oﬂ

rubbi ng menber 34 enough to renove sol | deke nkf, - dust,
the nozzl e surface of the recordi ng head. : '

cl eaning operation is
In PIGS. 17a thxough 17c, reference numeral 30

designatas the #bove—deécribed cleaning element. The
cleaning element 30, as shown in FIG. 17b, is Qotatably
supported through a supporting member 84 on a shaft 85 which
is fivedly s;;ured to the intermediate frame 80. A pin 8§
embedded in the supporting memﬁer 84 is ehgaged with an
arcuate groove 87 which is foxmed in the cleaner opening and
closing plate 83 in such a manner that its radius is
increased witi 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 membex 84 is turned about the shaft 85, =o
that, Qa gshown In PIG. 17c, the cleaning elemeht 30 is
retracted to the position where it is not brought into
contact with ;he nozzle surface 'la of the recoxding head 1.
Even when, under this condition, the platen 3 is furthex
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 dirxection (in the direction dpposita to the
sheet faeading direction), the cleaning element 30 iz moved as
shown in FXC. 17b. With the cleaning unit thus constructed,
evan if, in the case whare the cleaning element 30 is
protrudad after the xecording head 1 ﬁas been moved to the
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selected on the basis of a tinme di ence when pushing the cleaning

i nstruction button. The sane effegt '&#thr1 e~QDt ai ned by fcg
ink suction time or ink suction gta pglweet SEENe} cappi ng fu
response to a printing quantify or a pap- l_qughtity.
enbodi ment will be described with referenga- to FI.G" 13.

position whé:e it 18 confronted with the cleaning elead
it is txried to push the cieaning element 30 against the
nozzle surface la with a load higher than a cexrtain value,
the cleaning element 30 will slidé. Hence, even when the
position of the recoxding head 1 with respect to the platen 3
i; adjusted by moving it back and fgrth accoxding to the
thickness of a recording medium, the clsaning element 30 can
be brought into contact with the recording head 1 undex.a
predetermined pressure.

In the above-described cleaning unit, it is
unnecessary to use drive means such as an electromagnetic
plunger, and the power of the motor 10 for driwving the platen
3 can be ntilized. Hence, the cleaning unit is simple in
construction. _

The cleaning operation has beaen described which is’
carried out when the xecoiding apparatus is in use. Howevar,
it goes without saying that the above-describaed method can be
‘used for cleaning an new ink jet type recording apparatus

which has been just procured.
In genheral, until an ink jet type recording appaxatus

is delivered from the factory to a user, the recoxding head
is held filled with a sclutien called "shipping solution” so
as to allow the wall of the ink flowing path to have affinity
or attraction for ink, thus being maintained unchanged in‘
quslity. The shipping solution, being different from ink, is
lower in volatility and higher in viscocaity than ink. Hence,
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it is essential to completely :r.;enavo the shipping solut
from the nozzle surface when the recording apparatus is used
for the first time; otherwise the resultant pz‘int would be-
unsatisfactory in picture quality. In this case, the use of
the rubbing member of the cleaning element 1is markedly
effective in removal of the shipping solution.
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FIG 13 is a block diagramshow ng a timng control nmeans 20 which is
constituted by a m croconputer »4Q4 |nclud|ng a CPU 401, a ROM 402 and a RAM
403, a counter 405 for countinp ' such as the
nunber of- printed characters,
feed, and a nenory 407

W )

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 surface 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 nozzle surface of said recording head
‘and 'to a position where said cleaning means is not in

contact ith; '
therewith; This Sheet Has Been Replaced

wherein said cleaning means (5) -comprises: | “IIII
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 selectively brought into
contact with the nozzle surface of said recording head
with the aid of the elasticity of said blade member (33).

2. An apparatus as claimed in claim 1, in which, said blade
merntber (33)' and said rubbing members (34) are so arranged
that said blade member (33) is on the side of a standby
position provided for said recordihg head (1) while said
rubbing member (34) is on the side of a printing regiom.



for storing data of the integrating print quantity fromthe counter 405
when a cl eaning instruction buty which is provided o

panel of an ink jet type recor _ SHEFJ
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3. An apparatus as. claimed in claim 1 or 2, in which said
blade member (33) is made of a rubber material, and said
rubbing member (34) is made of unwoven cloth.

4. An apparatus as claimed in any one of the preceding
claims, in which said blade member (33) and said rubbing
member (34) are bonded tegether with an adhesive of

silicon or rubber series.

5. An apparatus as claimed in any one of the preceding
claims, wherein said drive means comprises friction
gearing means which receives drive power from platen
driving means (10) in an apparatus body.

6. A method of cleaning a nozzle surface of a recording head
for use in an ink jet type recording apparatus comprising
a reéording head of ink jet type with a nozzle surface
for jetting ink droplets from a nozzle to form a dot
pattern on a recording medium; ‘and cleaning means for
cleaning said nozzle surface of said nozzle surface, 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 rubbing member bonded to said blade
member, said method comprising the steps of:

jetting ink from said recording head to wet said rubbing
member; and

cleaning the nozzle surface of said recording head by
said rubbing member.

7. A method especially according to claim 6, of cleaning a
recording head for use in an ink jet type recording

apparatus comprising a recording head for jetting ink

* c L M H *
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netic plunger 21 so that the cleaning unit 5 is noved
head 1. Also, the timng control neans 20 outputs a si
driving neans 28 to performa | operation previ
FIG 14 is a bl ock di agram shoji s

droplets from a nozzle to form a dot pattern on
recording medium; and cleaning means which is moved in
and out of the path of movement of said recording head
when required, and comprising a spatulé—shaped elastic
blade member and a water-absorbing rubbing member bonded
to said blade member, said method comprising the steps

of:

applying negative pressure to said recording head to
forcibly discharge ink therefrom so that the nozzle
surface of said recording head is wet with the ink; and

cleaning the nozzle surface of said recording head by

said rubbing member.

8.” An ink jet type récording apparatus especially according
to any one of claims 1 to 5 or 7, comprising:

a recording head (1) having at 1least one nozzle for
jetting ink droplets from said nozzle to form a dot
pattern on a recording medium;

means (5) for cleaning said recording head (1), said
.cleaning means being capable of performing a wiping
operation and a rubbing operation;

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 (20) comprising:
means for previously setting a reference time to store

said reference time;
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culating a print quantity difference AL between print quantity data stored
in the menory 407 and data i

De_counter 405 when the cl '
button is pushed, a referenc¢ TS SHERF) et ti ng nmeanp REPLACEMENTt SHEL
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with the reference print quantity L[err] fromthe referenge*prtrnt

etween a ime

means for calculating a time difference
when said instruction means has previously generated said

cleaning instruction 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.

9. An ink jet type recording apparatus especially according

to claim 1, comprising:

a recording head (1) having at least one nozzle for
jetting ink droplets from said nozzle to form a dot

pattern on a recording medium;

means (6) for cleaning said recording head, said cleaning
.means being capable of selectively performing a wiping

operation and a rubbing operation;
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;

/:
This Sheet Has Been Replaced

LRl (T




PR

quantity setting neans 409. The cijg
operation setting neans 303, a solfe
driving nmeans 28
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means for calculating a difference between an integrating
print quantity when said instruction means has previously
generated said cleaning instruction signal and a present

integrating 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 performs said rubbing operation if
said difference is smaller than said reference print
quantity and so that said cleaning means performs said
wiping operation if said difference is not smaller than

said reference print quantity.

A method of cleaning a nozzle surface of a recording head
especially according to claim 6 or 7, for use in an ink
jet type recording apparatus which comprises an ink jet
recording head for jetting an ink droplet from a nozzle
to form a dot pattern on a recording medium and a
recording head cleaning means movable in and out of the
path of movement of said recording head and comprising a

. spatula-shaped elastic blade member and a water-absorbing

rubbing member, said method comprising the steps of:

operating a time difference between a time of a previous

cleaning operation and a present time;

comparing said time difference with a predetermined

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 member and

said rubbing member.

A
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wherein the times of

11. A method as claimed in Claim 10,
allowing said nozzle surface of said recording head to

abut against one of said blade member and said rubbing
member is more than the times of previous abutting

operation.

12. A method of cleaning a nozzle surface of a recording head
especially according to claims 6,7,10, 11 for use in an
ink jet type recording apparatus which comprises an ink
jet recording head for jetting an ink droplet from a
nozzle to form a dot pattern on a recording medium and a
recording head cleaning means movable in and out of the
path of movement of said recording head and comprising a
spatula-shaped elastic blade member and a water-absorbing
rubbing member, said method comprising the steps of:

operating a difference between an integrating print
quantity when previously performing a cleaning operation
and a present integrating print quantity;

comparing said difference of the integrating print
quantity with a predetermined reference print quantity;

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 member and

said rubbing member.

13. A method as claimed in Claim 12, wherein the times of
allow1ng said nozzle surface of said recording head to
abirt against one of said blade member and said rubblng
member is more than the times of previous abutting

operation.

This Sheet Has Been R eplaced

LTI




surface of the recordi ng head. The operation of the ap ayggﬂﬁgfﬂ“ME'SHEET
arranged will be then described with respect to FIGS. 15 an T

FIG 15, Steps 110 through 119 c to Stops 60 throu hi 63 6n ﬂqugg
and their description will be om . el formn he in

di scharge restoring operation (St [ differ-€enc

T between a tine when previously pushln nfng instr Lon button

and the present time is cal-

14. An ink jet type recording apparatus especially according
to any one of claims 1-5,8, and 9, comprising:

an ink jet recording head (1) for jetting an ink droplet
from a nozzle to form a dot pattern on a recording

medium;

means (6) for cleaning said recording head, said cleaning
means being movable in and out of the path of movement of
said recording head and comprising a spatula-shaped
elastic blade member (33) and a water-absorbing rubbing
member (345;

means (20) for operating a time difference between a time

of a previous cleaning operation 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 rubbing member (34) on the basis of

the result of said comparing step.

15. An apparatus as claimed in Claim 14, wherein said
abutting means allows said nozzle surface of said
recording head to abut against one of said blade member
and said rubbing member more times than those of previous

abutting operation.

16. An ink jet type recording apparatus, especially according
to any one of claims 1 to 5, 8, 9, 14 and 15, comprising:

an ink jet recording head (1) for jetting an ink droplet
from a nozzle to form a dot patternmn on a recording

medium;
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culated (Step 120). Then, the tine difference AT thus calculated is

conpared with the predeterm ned_refer- ence tinme T[err], esul t

of

the conparison, if AT is smallq S hen it is |
cont am nat ors have not been suf fromthe
the previous cleaning operation I s case,
Steps 1 12 through 1 19 is per- forned her hand
not smaller than T[err], then it is judged that contam najo

suffi-
means (5) for cleaning said recording head,

means being movable in and out of the path qf movement of
said recording head and comprising a spatula-shaped
elastic blade member (33) and a water-absorbing rubbing

member (34);

means for operating a difference between an integrating
print quantity when previously performing a cleaning
operation and a present integrating print quantity;

means for comparing said difference of the integrating
print gquantity 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.

17. An apparatus as claimed in Claim 16, 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 operation.
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i?iently removed fromthe recording head by the previ-

ous cl eaning

operation, and only the w ping operation is carried out ﬁgﬁ;:EEEﬁkﬂi
S"éEET

.operation (Steps 122 and 123). I'n the cl eani ng met ho

cl eaning oper- ation is selected {7 : of a time fifrerenc

a tinme when performng the previofis Ct HASHERL FON ahd t|eﬁp_[mqgg7
[ i 6 A-i*AQEbected on thej basis of a

ti me. However,

di f ference

oy

33

CLEANING A
yPf RECORDING APPARATUS AND METHOD OF
INCCET T f RECORDING HEAD _

ABSTRACT

An ink jet typPe recording apparatus comprises a recording
head (1) of ink jet type for Jjetting ink droplets from a
nozzle to form a dot pattern on a recording medium and a
cleaning unit (5) which is moved in and out of the path
of movement of the recording head when required, and made
up of a spatula-shaped elastic blade member (33) and a
water-absorbing rubbing member (34) bonded to the member.
In the case where the nozzle surface of the recdrding
head is to be cleaned with the rubbing member, the
cleaning operation is carried out with the rubbing member

(34) wetted with ink. In cleaning the nozzle surface
with the blade member (33), the latter is abutted against

the recording head (1) as it is.

FIGURE 3
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between an integrating print quantity at the tine of the previous cleaning
operation and the present integr THIE SHEET HAS BEEN
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In FIG 16, Steps 90 through 99 corjr ' Q0 through 69 of FIG
4. and therefore their descriptionwll #EN After the di scharge
restoring operatlon (Step 91 in FIG H erende AL between an
integrating print quantity when previ ousl y pushi ng a-:cl eaning i nstruction
button and the present integrating print quantlty Is c
Then, the differ- ence AL thus calculated i s conpared HWCEMEN&SHE&T
m ned reference print quantity L[err], as a result of r—t=f

0§ JAN 1997
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AL is smaller than L[err],

I nsufficiently renoved fronlthe I fCTIme
In this casdg, "t

operation (Step 101).
per- formed. On the other

I s judged that contam nators have been s&
recordi ng head by the previ- ous cleaning operation,
W ping operation is carried out as a first cleaning oper

then it is judged that contam na- tors have been

ng head by

hand, if | BEMQloeR i.
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(Steps 102 and 103). In the qper ation describ dnammm SHEET

tam nators have not yet been re ‘EE ‘_.-n- grd- ing
cl eani ng operation, the cleaning 1 Aamg ’Y nis pus ed af; QA
printing to per- formthe cl eaning operati 0TSk in FIG {15 - AL

this tinme, a specific cleaning nethod mayp be set, for exand et—tte
operation of Steps 1 12 to 117 or Steps 92 to 97 is repeatjed several tines

such as five tines. Al so,
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80. Africtional disk 81 is fi

e end portion of the

rotary shaft 3a thus supported.™" .-hwﬁessmo E§p ing 82 and a cl eaner
opening and closing plate 83 are arranged e -

and the frictional disk 81 in such a manfer that t he pl
against the fric- tional disk by the conpression spring B2
plate 83 is turned in synchronization with the rotation fof 06 JANW
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the platen 3. and when regul at ed gabion regul at- ing menber, it is
allowed to slide on the frictiondl_di slg B HAgmarm~FI GS. 17a through 17¢c,
ref erence nuneral 30 designates the abowe: cri-ped cl eani W
cleaning el ement 30, as shown in FIG 17b, 15—retalably sufpB uSHEET
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engaged with an arcuate groove 87 V\:hl ch is formed in the cl eaner opening

and closing plate 83 in such a nman- Ja

hat its radl us is increased wth

t'he di spl acenent of the platen 3 in tTHIS sShegef : 8 Q|r
t he cl eaner opening and cl osing pl age 83 nmgggé } n asp Q@MW%
the rotation of the platen 3, the supporIvTg o 34 in fufned about
shaft 85, so that, as shown in FIG 1 7c, the cleani ng el erre1t|6ﬁ) JAN
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contact with the nozzle surface 1 a of the recording he
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noved as shown in FIG 1.7b. Wth the cl eaning unit thus.
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ment 30 agai nst the nozzle surface M-t T NNy gher ' .
val ue, the cleaning el ement 30 wi [Tyus SWEE: Popce  eyen - ENT iSHEEDT
the recording head 1 with respect {to thEn o I s adj st Dy TTOv=""111¢
it back and forth according to the i ckness of a recordilngl rg@

cl eaning el enent 30 can be brought into ¥bntact with the fregcordi Ng head
under a predeterm ned pressure. In the above-descri bdd cl eanT ng Ut
it is unneces-
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sary to use drive neans such as an el g/e[ 2’pl ungg+
of the motor 10 for driving the plateﬁi{;%g utd- i zed
cleaning unit is.sim ple in construct The cl ean
been described which is carried out when the recording a
However, it goes w thout saying that the above- describe
used for cleaning an new ink jet type recgrding apparatu
just pro-

»

Ink jet type recording _apparatus and method of cleaning a recording head -

Description

This inventicn 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 nozzies 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 nozzie surface, so



cur ed. In general, until an ink jet type recording

delivered fromthe factory to a user, the recording hea
with a solution called "shipping solu- tion" so as to ajfl
the ink flowng path to have affinity or attraction forji
mai nt ai ned unchanged in quality. The shipping solution,}
fromink is lower in volatility and higher in viscos- |
it is essential to conpletely renove ~<

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




the shipping solution fromthe nozzle surface when the recording apparatus
.is used for the first tinme; otherwse the resultant print woul d .be _
unsatisfactory in picture quality. In this case, the usﬁ m |
menber of the cleaning elenment is narkedly effective in Fg WT
shi ppi ng sol uti on.
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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 nozzies
to form a dot pattern on a recording medium; cleaning
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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;



C ai ns 1. An ink jet type recording apparatus conpri sing: a

recordi ng head (1) having at |east one nozzle o]
for jetting ink droplets from said nozzle to fo t SHEETo
a recording medi um
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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-



cleéning means (5) for cleaning the nozzle sur- ' face of said

recording head (1), said cleaning nmeans bei ng

t he path of novenent of said recordi ng head when SHEET
required; and drive neans (21) for noving said cfeanrng

means (5) to a position where said cleaning meansi (2)7 | AN19980
into contact with the noz-

-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,



zl e surface of said recordi ng head and to a

position where said

cleaning neans is not in contact therew th; wherein said

cl eani ng nmeans (5) conpri ses: a spat ul a- shaped ¢l ¢ Diade

menber (33); and @U%EMEHT SHEET
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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° 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
nozzie surface.

The frame 32 is secured to the base of the record-
ing apparatus bedy 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
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cleaning element 30 to go across the path along which
the nozzle surface of the recording head 1is 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
1a 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 nozzie 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. 5¢), the flushing
means is operated to cause the recording head 1 to dis-.
charge ink through the nozzles (Step 64 in FIG. 4). Asa
resuft, 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. S across the
path of movement of the nozzle surface (Step 66 in FIG.
4, and FIG. 5d). Thereaiter, the recording head 1 is
moved in the opposite direction, towards the capping
unit 6 (Step 67 in FIG. 4) until the nozzle surface 1a 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,
_soThat 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 1a 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 1a of the recording nozzie. 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 nozzie surface,
thus removing a thin layer of ink therefrom which has
not been removed (FIG. 6¢, and FIG. 8b).
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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 th
cleaning operation -starts, ink is flushed from the noz-
zles to wet the cleaning element 30. However, whenitis
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 1a 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 vaive 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 1a during the suction
of ink: that is, a false suction is carried out. However,
with this faise suction omitted, the capping unit &€ 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 1a

(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. 10c (Step 75 in FIG. 9),
so that the rubbing member 34 is elastically brought into
contact with the nozzle surface 1a.

In the case of the ink discharge restoring operation
in which the false suction is not carried out, ink remains
on the nozzle surface 1a 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 1a to wipe
off ink, dust and fibers coming out of the recording
medium from the nozzle surface 1a.
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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
Py 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 proarammed.
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, 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, 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 cleamng 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
inciuding a CPU 401, a ROM 402 and a RAM 403, a
counter 405 for counting an integrating print quantiiy
s_:uch 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 408 for
setting and storing a reference print quantity L 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 Ly 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
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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
bo omitted here. After performing the ink discharge
rastoring operation (Step 111 in FIG. 15), a time differ-
ence A T between a time when previously pushing the
cloaning instruction button and the present time is cal-
culated (Step 120). Then, the time difference AT thus
calculated is compared with the predetermined refer-
ance time Ty, and as a resuit of the comparison, if AT is
smaller than Ty, then it is judged that contaminators
have not been sufficiently removed from the recording
head by the previous cleaning operation (Step 121). In
thus case, the operation of Steps 112 through 119 s per-
formed. On the other hand, if A T is not smaller than Ty,
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
camied out as a first cleaning operation (Steps 122 and
123).

in the cleaning method of FIG. 15, a cleaning oper-
aton 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

- operation 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
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print quantity. This embodiment will be described with
respect to FIG. 16.

in FIG. 16, Steps 90 through 99 correspond to
Steps 80 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 caiculated (Step 100). Then, the differ-
ence AL thus calculated is compared with a predeter-
mined reference print quantity Lo, as a result of which if
AL is smaller than L,, 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 Ly,
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 112 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 17¢ show another example of
the cleaning unit. The cleaning unit is moved by the
torque of the piaten 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 dispiacement 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,
go that, as shown in FIG. 17¢, the cleaning element 30
(s retracted to the position where it is not brought into
contact with the nozzle surface 1a of the recording head
1. 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. 17b. With the cleaning unit thus
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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
ihead 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-

icured. '

| 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 dit-
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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An ink jet type recording apparatus comprising:

arecording 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 cieaning
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).
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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
S further comprising:

means (21) for driving said cleaning means;

means for generating a cleaning instruction
signal;
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means (20) for i:ontrolling 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
S, 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:
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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 resuit
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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9. The apparatus according to any one of the previous
claims, 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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12. A method of cleaning a nozzie surface of a record-
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.

I5. 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.



- 23- 9. The apparatus according to any one of the previous cl ai ns,

further conprising:

i ntegrated print quantity when previously per-

means for operating a difference between an

NN

16.

17.

18.

19,

REPLACEMENT SHEET
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The method of cleaning a nozzle surface of a
recording head according to claims 12 to 15,
wherein said methoed further comprises the steps
of:

operating a time difference between a time of a pre-
vious cleaning cperation and a present time;
comparing said time difference with a predeter-
mined reference time; and

on the basis of the resuit 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.

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.

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 nozzie surface of said recording head
to selectively abut against one of said blade mem-
ber and said rubbing member.

The method as claimed in Claim 18, wherein the
times of allowing said nozzle surface of said record-




form ng a cleaning operation and a present integrated print
quantity; means for conparing said difference of the

integrated print quantity with a predeterm ned ré
guantity; and nmeans for allow ng said nozzle sur}
recordi ng head.to-set ﬁm’v‘l’i”tift agai nst one

T TLUTUL

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



of said bl ade nenmber (33) and said rubbing
a signal fromsaid conpari ng neans.
in Caim8 or 9, wherein

said ab ' all ows said nozzle surface
of sai d recording head (1) to abftﬂngal\mmmsqsszﬁ' tﬁ_d.___h.l.ad.e_ae.nb.er
(33) and said rubbing nmenber (34) nmor eRBALAEEDt han OREPLACEMENT QHEET

menber (34) according to

10. The apparatus as cl ai ned

abutting opera-
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tion. 11. The apparatus as clainmed in any one of clains 1 to 5,

wherein said recording head (1) is novable towards a printing region
and in the opposite direc- tion,.and,.gne of said blade nenber (33) and
sai d rubbi ng nmenber (34) is sel si}-auq- =3 romay widp)t O contact with
the nozzle surface of said recordinpf e hg to the direction of

t he novenent of ' -
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- 24- 12. A method of cleaning a nozzle surface of a record-
. ing head for use in an ink jet type _recording appar a- tus
conprising a recordi ng head of ink
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a nozzle surface for jetting ink droplets froma noz- zle to form
‘a dot pattern on a recording nediu and cl eani ng neans for

cl eaning said nozzle sur- lng nmeans being noved in
and out of the path of cor di ng head

when required, and conprising a s el astic bl ade
menber and a wat er-absor bi ng rub- bi ng nmenber bonded to said bl ade
menber, said met hod conprising the steps of:

FIG. 63

o
(VY]
O
w

FIG. 66

77—
]

30 3

7
'

FIG. 6c

FIG. 6d

.
il

This Sheet Has Been Replaced

A i




mefting sai d cleaning means with ink; and cl eani ng the nozzle
*surface of said recording head by said cleaning neans. 13.
The net hod according to claim12, met hod further

conprises the step of: alj TP (SURET atasi BEND] essure to said
recordi ng head to forciblly_di sSREMAGED nk t herefrom so that the
noz- ;
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zl e surface of said recording head is wet with the I nk. 14.

:The met hod according to claim12 or 13, mhereln negati ve pressure
is applied to said recording head + | y di scharge ink
therefrom so that the noz- ‘ 1??5 4 BEENS id recording head is
wet with the I nk before sat cqd is cleaned by said

cl eani ng neans.

FIG. 9
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15. The nethod according to clains 12 to 14, wherein ink is jetted
. fromsaid recording head to wet said rubbi ng nmenber before the
nozzl e surface of said : i UR
menber .
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16. The nmethod of cleaning a nozzle surface of a
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recordi ng head according to clains 12 to 15, wherein said net hod

. further conprises the steps of : operatlng atinme difference
between a tine of a pre- Vi OUSpe ~THTs and a prese-
conparing said tinme difference wit eﬂASBBﬁN i ned 2

anq on the basis of the result of
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to selectively abut against one of said blade mem ber and said
"rubbi ng nenber. 17. The nethod as aim 16, wherein the
tinmes of allow ng said nozzle surface Manmem REN ing head to abut
agai nst one of said bl ade nenber ; s RERLAGHDD ng
the times of previ ous abutting operation. R
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.18. The nethod of cleaning a nozzle surface of a recordi ng head
"according to clainms 12 to 17, wherein said method further conprises

the steps of : operating a pes- TO-Eei ety
quantity when previously performng ragy .'@.-
I ntegrated print quantity; co z n il

print quantity with a predetermned rgiﬁjence pr
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tity: and on the basis of the result of said conparing step,
all ow ng said nozzle surface of said cordi ng head to selectively
abut agai nst one of said blade nmem ubbi ng nenber.

19. The nmethod as clainmed in Caiml§ times of allow ng
sai d nozzl e surface of said record-
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i ANING A
TYPE RECORDING APPARATUS AND METHOD OF CLE
INK JET TYPE RECORDING HEAD

ABSTRACT

An ink jet tyPe recording apparatus comprises a recording
head (1) of ink jet type for jetting ink droplets from a

nozzle to form a dot pattern on a recording medium and a
cleaning unit (5) which is moved in and out of the path
of movement of the recording head when required, and made
up of a spatula-shaped elastic ‘'blade member (33) and a
water-absorbing rubbing member (34) bonded to the member.
In the case where the nozzle surface of the recdrding
head is to be cleaned with the rubbing member, the

cleaning operation is carxried out with the rubbing member

(34) wetted with ink. In cleaning the nozzle surface

with the blade member (33), the latter is abutted against

the recording head (1) as it is.

FIGURE 3
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