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

THIS SHEET HAS BEeN
REPLACED

This invention relates to ink jet type recording

. apparatuses with nozzles for jetting ink droplets, and more

particularly fo an ink. jet type recoxding apparatus with

cleaning means for removing solidified ink, dust, fibexs,

etc. from the nozzle suxface of the recording head.

In an ink jet type recording apparatus, a small

quantgﬁy of ink is jetted, in the form of drxoplets, from the

nozzles of the recording head by the energy 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 therxefore

the gap between the nozzle surface and the recording medium

is extremely ;mall, not more than several millimeters.

Hence, when colliding with the xecording medium, the ink

droplets ars splashad back towards the recording head, thus

aticking onto the noz2zle surfaca.

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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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 recording apparatus having a cleaning ‘unit which

compriacs: a first cleaning member made of a porous plntn
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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 eand portions of them

are free with the rear end portions fixed, and the free front
and 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 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
entex the gap between thae £irst and second cleaning members.

. US Patant Serial No. 4,951,066 has disclosed a
clecﬁing unit comprising a bhlade member of rubbexr, and a

N
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rubbing member made of a porous sheet which are both axranged
outside of the printing region. The cleaning unit is
advantagecus in that those membérs 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
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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 aspect the invention provides an ink jet
type recoxding apparatus comprising: a recording head of ink
jet tipo fox Jetting ink draplets 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
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required; and drive means for moving the cleaning means to a
position where the cleaning means is brought into cpntact
with the nozzle surface of the recording head and toc 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 seétional'view showing a cleaning unit
used in.the ink jet type recording appaiatus 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;
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FIGS. 5a to 5d and 6a to 6d 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 inved%ion, respectively;

) FIGS. 11 and 13 are block diagrams showing a timing
contrﬁl means to be realized by a microcomputer,

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.
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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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concerning the cleaning operation; solenoid 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 adheeive 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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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
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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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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
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end portion is brought into contact with tho'néizlh openings
to wipe off the ink solution and the solidified ink.

In the case where, although the recozdﬁnq 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
twhich 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 arrow 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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to the capping uwnit 6, so that recoxding head 1 is sealed by
the latter 6 (FIG. 6d). '

In the cleaning element 30, the slastic 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,'cah 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 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
thexreby.
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 dischaxge :estorinc operation, this flushing

operation may be omitted.

- 13 -
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That is, the recording Nead 1 is moved to the standby
position (Step 70 in PIG. 9), wherxe ﬁhe 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
diraction, 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
absQQbed by the rubbing member 34; that is, the latter 34 is
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watted with the ink. When, under 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 lgttgr (Step 77
.in FIG. 9, and FIG. 10d).

E 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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one wiping operation was insufficient to remove contaminators
from the recording head, further the rubbing operation is
performed. Instead, initially one rubbing opeiation'ls
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
Hprovided 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
progrannsd. .

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

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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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
qnaﬂéity setting means 409. The circuit ie als; composed of

- 18 -
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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).
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In the cleaning method of PIG. 15, a cleaning

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 69- 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 thxough 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
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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.
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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
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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 la 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 broﬁght 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 solutien called "shipping solution® so
as to allow the wall of the ink flowing path to have 'afﬁ.nity
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. Eence,

= 23 -
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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 print would be
unsatisfactory in picture quality. In this cafse-, the use of
the rubbing member of the cleaning element is mrﬁadly
effective in removal of the shipping solution.
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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 regquired; 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 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 selectively brought into
contact with the nozzle surface of said recording head
with the aid of the elasticity of said b_lade member (33).

I}n apparatus as claimed in claim 1, in which,' said blade
meriber (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 recording head (1) while said
rubbing member (34) is on the side of a printing region.
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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.

26 YN8 SHEET HAS BEEN
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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.

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

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 regquired, 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.

A method especially according to claim 6, of cleaning a
recording head for use in an ink Jjet type recording
apparatus comprising a recording head for Jjetting ink
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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
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.

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
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;
This Sheet Has Been Replac
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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 —
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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

Snr,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.

el || [T
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A method as claimed in Claim 10, wherein the times of
allowing said nozzle surface of said recoiding head to
abut against one of said blade member and said rubbing
member is more than the times of previous abutting

operation.

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 guantity;

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.

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

operation.

" 0 1
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14. An ink jet type recording apparatus especially according

15.

16.

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 (34);

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.

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.

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
from a nozzle to form a dot pattern on a recording

medium;
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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
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 quantity with a predetermined reference print

guantity; 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.

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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