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invention relates to a liquid discharge head for discharging'liquid such as
ink for formng i mages on a recording nediumfromliquid discharge hol es
such as ink discharge holes. The present invention also relates to a nethod
for cleaning for the liquid discharge head and to a |liquid discharge
apparatus. Background Art An inkjet printer is an exanple of ey

di scharge apparatus equi pped with a-lpquid di scharge head hammmmmmmwmmmmd
di scharge surface with rows of liquid discharge holes for disc ar gi g
liquid droplets. Inkjet printers are widely used for reasons suchke
operating cost, color printed inaﬁeé ?gg t he conpact size of the
apparatuses. A typical inkjet prP £ RI BMds i mges by discharging mnute
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head, the i nk attached ar ound UREAAR AFEBRATGS hol oo on the rnk

| ow

Technical Field

The present invention relates to a liquid discharge
head for discharging liquid such as ink for forming images
on a recording medium from liquid discharge holes such as
ink discharge holes. The present invention also relates to
a method for cleaning for the liquid discharge head and to a

liquid discharge apparatus.

Background Art

An inkjet printer is an example of a liquid discharge
apparatus equipped with a liquid discharge head having a
liquid discharge surface with rows of liquid discharge holes
for discharging liquid dfoplets. Inkjet printers are widely
used for reasons such as low operating cosf, color printed
images, and the compact size of the apparatuses.

A typical inkjet printer records images by discharging
minute amounts of ink from minute ink discharge holes formed
on an ink discharge surface on a print head. When printing
is not performed for a long period of time and ink is not
discharged from the ink discharge holes of the print head,

the ink attached around the ink discharge holes on the ink
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- "2 discharge surface fromthe previous printing operation may vaporize

. and dry, causing the ink to thicken or to solidify. As a result, a nornal

i nk-di scharge operation may becone difficult. Thus, for known inkjet
printers, a noderately firmrubber blade is pressed against the ink

di scharge surface of the print head and slid along the ink discharge
surface. In this way, the thickened and solidified ink attached to the ink
di scharge surface is wiped off to clean the print head. Related to this,
technol ogy for inproving the effectiweness of wiping by rotating a
plurality of blades attached on a rotation axis is disclosed in Japanese
Unexam ned Patent Application Publication No. 57-34969. |n Japanese

Unexam ned Pat ent | i cati on Publicatjon No. 56-101866, technol ogy for
removi ngLFARZEAE HUEE2FR off PRKEEP SRRAY HRUROPEEN BiNG (RRG BAE 1R MR%™ sucti on
punp is_disclosed. In such knpwn techpol ogy, a noderately firm rubber bl ade
i's preé%%@oﬁbé?ng?dtﬁﬁyinﬁaﬂ?%E%aPﬁ% %%%fg%etQﬁC%ﬁ% OF i TR BN sl d

al ong ipk discharge surface. to mﬁge off ink on the ink discharge surface.
Thi s bIaﬁeaaﬁﬁngg’g?e%?r?%}c%n¥" TRENF RS PRTFAT 7 STHY REAMI, in sone
cases, g§§?§?§l£he i nk di scharge surface. \Wen using the bl ade, cleaning
depends solely on the effectiveness of w ping. However, when the ink

di scharge h ar hggnﬁf. h i i onet i.nk r.esidues are |left
in the hol eghﬁ%’ FOSIC I m alﬁuﬁeg\ype%!%%%’asap{%rdﬁ?ﬁ yel(Yf fades is used,
sonet i j [ r s gdadeged ' esi | ef t
aroundn?ﬁ%$?ﬁkbg#%%hg$g§£ﬁgfig.é@ﬁgﬁé?ennvipg i%ﬁggkﬁk%%s$d$#%%$?%§ i nk

di schargge het e85t Usk A4 §ﬁ@té9ﬂdpé'm9§? X4 T Bnik N epdsyd Osiper suckedpput from

t he i nk di scharge holes. As a resul ink of the inkjet head i's wasted.
Di scl osthi£s Ofay NVERNE | BMickened and solidified ink attached to the
ink discharge surface is wiped off to clean the print head.
Related to this, technology for improving the effectiveness
of wiping by rotating a plurality of blades attached on a
rotation axis is disclosed in Japanese Unexamined Patent
Application Publication No. 57-34969.
In Japanese Unexamined Patent Application Publication
No. 56-101866, technology for removing ink and dust from ink
discharge holes by suction using a suction pump is discloséd.
In such known technology, a moderately firm rubber
blade is pressed against the ink discharge surface of the
print head and slid along ink discharge surface to wipe off
ink on the ink discharge surface. This blade applies great
force to the ink discharge surface and, in some cases,
damages the ink discharge surface. When using the blade,
cleaning depends solely on the effectiveness of wiping.

However, when the ink discharge holes are cleaned only by

wiping, sometimes ink residues are left in the holes.



An object of the present invention is to solve the above problens and
provide a |liquid discharge head, a nethod for cleaning for the liquid

di scharge head, and a liquid discharge apparatus wherein the liquid

di scharge surface having liquid discharge holes is undamaged and t he
effectiveness of cleaning the vicinity of the liquid discharge holes is

i nproved. To achi eve the above object, the present invention is provided as
descri bed bel ow. An inkjet head according to the present invention is a

| i qui d di scharge head having a |liquidsdischarge surface with rows of liquid
di scharge holes for discharging liquid droplets. The inkjet head is

equi pped with a cl eaner conposed of a cylindrical elastic material and

means for noving the cleaner relative to the_liquid discharge surface while
the cl eahBtlfEl¥ouKPRGWERR Pi BUPE2HLE¥NAF gBIREUFFat®. USSd. 4 As the

eripheral surface, of ,the cleaner touching the_ liquid discharge surface
gnveg, ?ﬂ@eﬁFQEEUFEeiﬁEPdQlFﬁ aFgauFHrg?gghé?g%aﬂgg%g %Winﬂgignd the |iquid

inside, the |liquid discharge hql i s_absorbed. Th | eaner conposed of a
cyl i ndr FRSFIBPESEFE HAtor PAPIPQUERENG et PPADTES dVeLRar ge surface is noved
relative to t.he |iquid. discharge,surfacg. As .the peripheral surface of the
cl eaner touc 1?‘?116 ’fqréoY}r(ﬁ%i T %i%%%a#‘éset sﬁ? Iréc%heml\/r@(s,&lt%ce aprr esgluorlfsi nsi de
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di schar ge es’1s a ed and renove gui d di schar ge

Surfaceghé Hﬁaaﬁﬁgﬁaﬁag haﬁestfeggi ¥69@§§1et eheagengnthenyi&inity of the

| i qui d di scharge es’1's I nprove he cleaner has a plurality of mnute
pores ORekLfSikekhphenal surface. The liquid is absorbed fromthe |iquid

di scharge hol es when the cleaner touching the liquid discharge surface
noves and causes the pressure inside the |liquid discharge holes to change.
The liquid is caught inside the m nute pores by capillary action of the

pl ural ibyseiosihpdt efpohresn@nohhe peripheral surface. As a result, the

liquid is conpletely cleaned off fromthe |iquid di scharge surface and no
i nk residueskArarevjett dfhtine. pddeect eamesnt Sorcanposeds aifvea et eri al
consisting of at |east one of the two types of cells: closed cells or open
cel | s. #povai prokyemshentli gupdidaughlibiyithdipehapherhead, a method
for cleaning for the liquid discharge head, and a liquid
discharge apparatus wherein the liquid discharge surface
having liquid discharge holes is undamaged and the
effectiveness of cleaning the vicinity of the liquid
discharge holes is improved.
To achieve the above object, the present invention is
provided as described below.
An inkjet head according to the present invention is a
liquid discharge head having a liquid discharge surface with
rows of liquid discharge holes for discharging liquid
droplets. The inkjet head is equipped with a cleaner
composed of a cylindrical elastic material and means for

moving the cleaner relative to the liquid discharge surface

while the cleaner is touching the liquid discharge surface.



-5 surface of the cleaner is absorbed into the pores made up of the cells

. by capillary action. Consequently, contam nation caused by the absorbed

(renoved) liquid can be prevented and the effectiveness of cleaning the
vicinity of the liquid discharge holes is inproved. A nmethod for cleaning
for a liquid discharge head according to the present invention is a nethod
for cleaning for a liquid discharge head having a |iquid discharge surface
with rows of |iquid discharge holes for discharging liquid droplets. Mre
specifically, the nethod for cleaninggis for noving the cleaner, which is
conposed of a cylindrical elastic material and which touches the |iquid

di scharge surface, relative to the liquid discharge surface and for
absorbing the liquid inside the liquid discharge hol es by the change in
pressur?®ih ?d@egﬁﬁhFFaﬁiauﬁfgﬁﬁaP eth%l%%e%%%geﬂoﬂﬁ%hnqhEh%e}+%%b al

sur face, of ﬁhe cleanﬁr nmoves mhi%e touching t he li%u%g d£scha ge surface.
By appl 91RG"EhPE RBFHBGE PR¥SFr qblPG PREFIBTENERF1YGi HP%i 5tHA e holes is
absorbqg.an rennﬁeﬂ by &he change %n gress re inﬁidﬁ th .iandischarge
hol es cAtEEd2iHEN P hESpEPPBREr aFYshiPFacdddtdt MBSt 8ah? Hb¥etwhil e

t ouchi ng, Lguy Lschar rf.ace. In this way, the liquid discharge
surfacegfégﬁ%gg%aggaggnggtﬁgsgfgggfiveness of cleaning the vicinity of the
liquid disc e i S e -0l i ; accor di ng
to the pr esgfﬁt{;(g Ci:@gg?éf n(?/%rwéoér)la/ié;faﬁl él%ﬁlfﬂd& &%ﬁ%@&%%ﬁ%ﬁ%r

di schar gi,agni hgutfleds oahetsal Lomtouss ot chbguid dhocharge.bpbes formed on a

S
| iquid discharge surface. The |1 qurd di scharge apparatus 1s equl pped with a

cl eanertgONPO§EELq0hiach¥kbRdEeakcel ashkCrABt BEk8bnhangh "B@PEatOrofOVI Ng the
cleaner relative to the Iiquid discharge surface while the cl eaner touches

the |iguhd disshargectvhingethdheili:g8i didbtEehgegsuapRes ahdSes s h&0

equi pped with a liquid discharge head for absorbing the liquid inside the
| i qui d disskargeihsias hyealtfahgediBchaegsunelenscHengde anmk dhschar ge
hol es caused when the peripheral surface of the cleaner noves while

t ouchi njighed| igasidedibehdigeidudiackaagd hoheadiseabyatbewcdmdi sm f or
fixing the liquid discharge head to the main body of the apparatus and for
rel easi ngmoviedheadnf thiast Haymaithebdigudd dhechppaeasusfaderishe |iquid

di scharge head, the cleaner conposed of a cylindrical elastic materi al

t ouchi ngnrdagagequaraddtienaf§ecsuveneesi sfnpveaniepatheevieinhey| ¢§ui d

di scharge surface. As the periEheraI surface of the cleaner touching the
li qui d HrScharygedsdt FaharasvhelefhespiBREAYEY; nsi de the |iquid di scharge

hol es chan and the liquid inside the |iqujd discharge holes is absorbed
and ?ermveg.eﬁ'fen i ‘?%n%;}’q"‘l‘l% h%'l?f‘hmjdlw s ujg’é“%‘%l?‘?%eesgi%“ u’nthzrr:aZed an t he
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discharge holes when the cleaner touching the liquid
discharge surface moves and causes the pressure inside the
liquid discharge holes to change. The liquid is caught
inside the minute pores by capillary action of the plurality
of minute pores on the peripheral surface. As a result, the
liquid is completely cleaned off from the liquid discharge
surface and no ink residues are left behind.

The cleaner is composed of a material consisting of at

least one of the two types of cells: closed cells or open

cells. In this way, the liquid caught by the peripheral



Fi'g. 1 is a perspective view of an inkjet head according to an enbodi nment
and a printer main body including the inkjet head according to an
enbodiment. Fig. 2 is an enlarged cross-sectional view of the inkjet shown
in Fig. 1. Fig. 3 is a side view show ng an enbodi rent of a head cap and a
cleaning roller showm in Fig. 2. Fig. 4 is a plan view show ng the head cap
and cleaning roller. Fig. 5is a cross-sectional view taken along line E-E
of Fig. 4. Fig. 6 is an enlarged cross-sectional view-for describing the

cl eaning action, by the cleaning rallsger, of the ink discharge surface of
the print head and the head nethod for cleaning. Fig. 7 is an enlarged
cross-sectional view show ng anot her enbodi nent of the cleaning roller.

surface of the cleaner is absorbed into the pores made up of
the cells by capillary action. Consequently, contamination
caused by the absorbed (removed) liquid can be prevented and
the effectiveness of cleaning the vicinity of the liquid
discharge holes is improved.

A method for cleaning for a liquid discharge head
according to the present invention is a method for cleaning
for a liquid discharge head having a liquid discharge
surface with rows of liquid discharge holes for discharging
liquid droplets. More specifically, the method for cleaning
is for moving the cleaner, which is composed of a
cylindrical elastic material and which touches the liquid
discharge surface, relative to the liquid discharge surface
and for absorbing the liquid inside the liquid discharge
holes by the change in pressure inside the liquid discharge
holes caused when the peripheral surface of the cleaner
moves while touching the ligquid discharge surface.

By applying this method, the liquid inside the liquid
discharge holes is absorbed and removed by the change in
pressure inside the ink discharge holes caused when the
peripheral surface of the cleaner moves while touching the
liguid discharge surface. 1In this way, the liquid discharge
surface is undamaged and the effectiveness of cleaning the
vicinity of the liquid discharge holes is improved.

A liquid discharge apparatus according to the present



Fi'g. 8 is a cross-sectional view of a cleaning'roller conposed of a
material with closed cells. Fig. 9 is a cross-sectional view of a cleaning
roll er conposed of a material with open cells. Fig. 10 is a cross-sectional
view of a cleaning roller conposed of a material with sem -open cells. _
g Fig. 11 is for describing the specific nechanismfor rolling the cleaning
roller shown in Fig. 2 and is a side view showng the details of a head cap
cl osing nechanismshown in Fig. 1. Fig. 12 is an enlarged side view of the
main part of Fig. 11 and shows the degail ed nechanismof the rolling of the
cleaning roller. Fig. 13 is an enlarged side view of the main part

invention is a liquid discharge apparatus for discharging
liguid droplets from rows of liquid discharge holes formed
on a liquid discharge surface, The liguid discharge
apparatus is equipped with a cleaner composed of a
cylindrical elastic material and means for moving the
cleaner relative to the liquid discharge surface while the
cleaner touches the liquid discharge surface. The liquid
discharge apparatus is also equipped with a liquid discharge
head for absorbing the liquid inside the liquid discharge
holes by a change in pressure inside the ink discharge holes
caused when the peripheral surface of the cleaner moves
while touching the liquid discharge surface and a head
removal mechanism for fixing the liquid discharge head to
the main body of the apparatus and for releasing the head
from the main body of the apparatus.

For the liquid discharge head, the cleaner composed of
a cylindrical elastic maﬁerial touching the liquid discharge
surface is moved relative to the liquid discharge surface.
As the peripheral surface of the cleaner touching the liquid
discharge surface moves, the pressure inside the liquid
discharge holes changes and the liquid inside the liquid
discharge holes is absorbed and removed. In this way, the
liquid discharge surface is undamaged and the effectiveness
of cleaning the vicinity of the liquid discharge holes is

improved.



show ng anot her enbodi nent of the noving nechanismof the cleaning roller
and shows the detailed structure of the braking nmechani smof the cleaning
roller. Fig. 14 is an enlarged side view of the nmain part show ng anot her
enbodi nent of the noving nechani smof the cleaning roller and shows the
detail ed structure of the fixing nmechanismof the cleaning roller. Fig. 15
is an enlarged side view of the main part show ng anot her enbodi nent of the
nmovi ng nechani smof the cleaning roller and shows the detailed structure of
the rotation driving nmechani smof theycleaning roller. Figs. 16A and 16B
are expl anatory drawi ngs showi ng the novenent of the cleaning roller along
the ink discharge surface when driven by the rotation driving nechani sm
Figs. 17A to 17F are explanatory draw ngs show ng the cl eani ng novenent of
t he head cap and cleaning roller. Fig. 18 is a perspective view show ng an

enbodi nent, (%f L ,
Brief Description of the Drawings

Fig. 1 is a perspective view of an inkjet head
according to an embodiment and a printer.main body including
the inkjet head according to an embodiment.

Fig. 2 is an enlarged cross-sectional view of the
inkjet shown in Fig. 1.

Fig. 3 is a side view showing an embodiment of a head
cap and a cleaning roller shown in Fig. 2.

Fig. 4 is a plan view showing the head cap and cleaning
roller.

Fig. 5 is a cross-sectional view taken along line E-E
of Fig. 4.

Fig. 6 is an enlarged cross-sectional view for
describing the cleaning action, by the cleaning roller, of
the ink discharge surface of the print head and the head
method for cleaning.

Fig. 7 is an enlarged cross-sectional view showing
another embodiment of the cleaning roller.

Fig. 8 is a croés-séctional view of a cleaning roller
composed of a material with closed cells.

Fig. 9 is a cross-sectional view of a cleaning roller
composed of a material with open cells.

Fig. 10 is a cross-sectional view of a cleaning roller

composed of a material with semi-open cells.



-'9 the inkjet printer as an exanple of an inage form ng apparatus
according to an enbodinent and is a draw ng showing the state with the

i nkj et head attached. Fig. 19 is also a perspective view showi ng an

enbodi nent of the inkjet printer and is a drawi ng showng the state with
the head cap open. Fig. 20 is an explanatory drawi ng show ng the detail ed
mechani sm and action of the inkjet head being inserted in the direction of
arrow H and stowed in a designated portion of the printer nmain body, as
shown in Fig. 1. Fig. 21 is an explangtory drawi ng show ng the detailed
mechani sm and action of the inkjet head being fixed to the designated
portion of the printer main body with a head renoval nechanism the head

cap bei ng novabl e. . ,
Fig. 11 is for describing the specific mechanism for

rolling the cleaning roller shown in Fig. 2 and is a side
view showing the details of a head cap closing mechanism
shown in Fig. 1.

Fig. 12 is an enlarged side view of the main part of
Fig. 11 and shows the detailed mechanism of the rolling of
the cleaning roller.

Fig. 13 is an enlarged side view of the main part
showing another embodiment of the moving mechanism of the
cleaning roller and shows the detailed structure of the
braking mechanism of the cleaning roller.

Fig. 14 is an enlarged side view of the main part
showing another embodiment of the moving mechanism of the
cleaning roller and shows the detailed structure of the
fi#ing mechanism of the cleaning roller.

Fig. 15 is an eﬁlarged side view of thé main part
showing another embodiment of the moving mechanism of the
cleaning roller and shows the detailed structure of the
rotation driving mechanism of the cleaning roller.

Figs. 16A and 16B are explanatory drawings showing the
movement of the cleaning roller along the ink discharge
surface when driven by the rotation driving mechanism.

Figs. 17A to 17F are explanatory drawings showing the
cleaning movement of the head cap and cleaning roller.

Fig. 18 is a perspective view showing an embodiment of



Fig. 22 is an explanatory drawi ng show ng the detail ed nmechani sm and action
of the head cap fixed to the bottomside of the ink cartridge noving in the
direction of arrow A and bei ng opened. Fig. 23 is an explanatory draw ng
showi ng the detailed mechani smand action of the head cap noving in the
direction of arrow A along the novenent path P. Fig. 24 is an expl anatory
drawi ng showi ng the detail ed nechani sm and action of the head cap being
fully noved in the direction of arrow A along the novenent path P and being
conpl etely renpved. - 10 Figs. 25 and 25B are overall explanatory

drawi ngs showi ng anot her type of inkjet printer wherein the inkjet head is
fixed to the printer main body wwth a tray. Best Mdde for Carrying Qut the

I nvention In the foll ow ng, enbodi t of th ] i i
describé&eiﬁn%é?§igrﬁg%%ggéﬁﬁgﬁgeﬁgmbﬂgngfggghéﬁagée§§9%lﬁgvent'0” s

aw ngs.
apparatus according to an embodiment and is a drawing
showing the state with the inkjet head attached.

Fig. 19 is also a perspective view showing an
embodiment of the inkjet printer and is a drawing showing
the state with the head cap open.

Fig. 20 is an explanatory drawing showing the detailed
mechanism and action of the inkjet head being inserted in
the direction of arrow H and stowed in a designated portion
of the printer main body, as shown in Fig. 1.

Fig. 21 is an explanatory drawing showing the detailed
mechanism and action of the inkjet head being fixed to the
designated portion of the printer main body with a head
femoval mechanism, the head cap being movable.

Fig. 22 is an explanatory drawing showing the detailed
mechanism and action of the head cap fixed to the bottom
side of the ink cartridge moving in the direction of arrow A
énd being opened.

Fig. 23 is an explanatory drawing showing the detailed
mechanism and action of the head cap moving in the direction
of arrow A along the movement path P.

Fig. 24 is an explanatory drawing showing the detailed
mechanism and action of the head cap being fully moved in
the direction of arrow A along the movement path P and being

completely removed.



Fig. 1 is a perspective view of an inkjet head (liquid discharge head) 1

. and a printer main body 2 according to this enbodi nent wherein the inkjet
head 1 is fixed to the printer main body 2. Fig. 1 shows an independently
formed inkjet head, which is directly fixed to the printer main body 2. By
stowing the inkjet head 1 in the direction of arrow H and fixing it to the
printer main body 2, an inmaging form ng apparatus, for exanple, an inkjet
printer (liquid discharging apparatus), is formed. The inkjet head 1
transforns liquid ink into fine drophet -by el ectro-thermal conversion or

el ectromechani cal conversion and then spays ink dots onto recordi ng paper
(recording nediunm). As shown in Figs. 1 and 2, the inkjet head 1 has an ink
cartridge 3, _a print_head 4, and a head cap 5. The ink cartridge 3 contains
one or severBI9%8ol 672 #d|AkBiFTT 1VEHR i%%?lﬁqﬁ;Q£¥x9?ﬁw%qﬂfi nk cartridge

3 h - 11 el ted sh ad_ext th ti idth of th
or i nt or SRAFADH0aF B RERONIPPnOR " F1br by RCBE NEPCRbY fs M Ext BAUE over the.

entire wdth,of .the recordin aper. Although not, sho in the drawi ng, the
i nsi de g%aghésc5§§eés BaFgthSEBEanFSlPog gynﬁléﬂaﬁb F§§éach filled with a
different color of ink: yellow (Y) , magenta (M ( cyan (C) , and bl ack

(K)y. The ink cartridge 3 is forned of a hard resin. On the bottom of the
i nk cartridg S I 0 L F ' k$oAaN enlarged cross-sectiona
%esq ﬁoﬁe %%ﬁeg§W?y§ﬂ8 bgtn%E%SEh%Qn% o

vi ew of the inkjet wn ), a print head 4 is nounted. The

print head 4F£5tﬁ8rﬁgi§8ﬁfﬁ@i”9nt bakmsnppbiednromider i nk cartridge 3

as fine droplets. The print head 4 has an ink discharge surface (liquid

di schar gevewifiace) s6 awiskhibak dhsaBarge Bel esreki-gupdtdi gabarge hol es) made
of mnute holes aligned along the |ongitudinal direction of the ink

cartridget3card aveiwihie.entire width of the recording paper. The ink

di scharge surface 6 is forned of, for exanple, nickel or a materi al
cont ai ni ng nrekel 1bysnackekspeecivetypemgoanan ekhenes head héliqmpdt udi nal
direction of the ink cartridge 3. The ink discharge surface 6 has rows of
i nk di sciache rgel ésafidr 1t hedf auprdintker matncbbdys 2o0kceakdipel tow (Y)
magenta (M , cyan (C , and black (K) ) and a line head is forned as an
i nt egr afthisi erbodimeatf wlveredhnotbeofinkiket AeeRodghsnéixedow@ thet he

drawi ng, the portion on - 12 the ink discharge surface 6 where the rows
of ink Gﬁé@ﬁ@ﬂg@aﬁ@l@@dﬂoﬁ-eagﬁghnﬂ,S?PWﬁlae,l&%&PRnéﬁét&V568§@6§ and t he
protruding portion, which is fornmed_by covering the head el ectrodes with
resin aﬁ@iﬁﬁﬁcﬁeﬁg'p@§PFWoﬁéddéﬁeHGQH §ilged &P the PRRTGFPEcRErge hol es,

Forma yauy 9071 age o ShLIe (RO LTy RY (288 91 stheninkuGatiibog 3 the head

arrow H and fixing it to the printer main body 2, an imaging
forming apparatus, for example, an inkjet printer (liquid
discharging apparatus), is formed.

The inkjet head 1 transforms liquid ink into fine
droplet by electro-thermal conversion or electromechanical
conversion and then spays ink dots onto recording paper
(recording medium). As shown in Figs. 1 and 2, the inkjet
head 1 has an ink cartridge 3, a print head 4, and a head
cap 5. |

The ink cartridge 3 contains one or several colors of

ink in its interior. The case of the ink cartridge 3 has an



cap 5 is attached. The head cap 5 covers the ink discharge surface 6 of the
. print head 4 and is a cap for preventing the ink discharge holes from
drying and cl ogging. The head cap 5 is elongated in the sane shape as the
case of the ink cartridge 3 and is shaped as a shallow, open box w thout an
upper surface. The ink cartridge 3 noves relative to the print head 4 and
is detachable. The head cap 5 noves in the directions of arrows A and B,
which are the directions orthogonal to the longitudinal direction of the

i nk di scharge surface 6 of the printlhead 4, by neans for noving such as a
nmotor. The head cap 5 is renoved fromthe ink cartridge 3 after noving in
the direction of arrow A and then is reattached to the ink cartridge 3

after returning,in_ the directi f . 6 t1se forned of a
hard reS§i ﬂ.ng@igfihﬁhiaﬁgi agéoé;%ggd%e%gé%g%%g e%@%rlée]gﬁ%gaﬁol ler 7 is

nount ed. _The cl eanjn | Le LSia gleaneroforigl eaméndgrdes ) nk di scharge
surfacepélBEefhgaﬁpi%Péﬁegdgﬂgg%dl?s cgnpos%d of a cylindrical elastic

mat eri al_, cl [ = ohLBr o tBel PStEtd ety opase. of the inner
si des OFXF%ggﬁeggégaggg Fﬁt%gg ?o%gitadina? direction of the head cap 5. In

other wandg uF enchkeanind kal kge driwipglathel iheidbeot otige t casmals
direction o e ink discharge surface 6 of the print head 4. The cl eaning

roller £ 09v83ohRdt hetdi reaki @AkothambewsAetogefhdiedi vhtihe head cap 5 to

clean the ink discharge surface 6 of the print head 4. Consequently, the

head capiF fieseahs@oT®ans ff ahkADyedgowhd Yl emagagtaolMer gyae| 4€1ve to the

i nk di scharge surface 6 while the cleaning roller 7 is touching the ink

di schar gagswifbake (&)af tThe pnkntahmeaddge Bnishéormsfdefof PhAEIhead cap 5,

an ink receiver 8 is attached. The ink receiver 8 receives the discharged

prelimnnasyn.nk fromthe ink discharge holes of the print head 4. The

di scharged prelimnary ink is received by a _part of tqg bott om, surface or

the entire bont bhesbrtaos of the hekdce®prbdgan? chdf sS %%%eﬂnr%k%‘a shal | ow

box. In the follow ng, exanples of the head cap 5 and thEecE%%ning roller 7
Ig.

are desd i bydd dby isefeay 1enig oG FicFE S S3SEG TEONAL FAEWNOfn® Jehe head

cap 5 has an el ongated shape with the sane |engt wi d of the ink
cartri dgeas dh&hewm | §1o. g ?h&ﬁrjrniscn heag q3,lgt ﬁéuhggg'catprl%e has a

open boPRThgEEhit cisbd s o e S T SRR R A0 S roves
In the %ﬂﬁ??ﬁif%?iége 'égm%f%e droplets. The print head 4 has an
ink discharge surface (liquid discharge surface) 6 with ink
discharge holes (liquid discharge holes) made of minute
holes aligned along the longitudinal direction of the ink
cartridge 3 and over the entire width of the recording paper.
The ink discharge surface 6 is formed of, for example,
nickel or a material containing nickel by nickel
electrotyping and extends in the longitudinal direction of
the ink cartridge 3. The ink discharge surface 6 has rows
of ink discharge holes for the four different colors of ink
(yellow (Y), magenta (M), cyan (C), and black (K)) and a

line head is formed as an integral unit for the four colors

of ink. Although not shown in the drawing, the portion on



- '14 and B, which are the directions orthogonal to the |ongitudinal
direction of the ink discharge surface 6 of the print head 4. Once the head
cap 5 returns in the direction of arrow B and is reattached to the ink
cartridge 3, as shown in Fig. 3, a positioning hook 12, which is fornmed on
t he upper edge of the side opposite to the cleaning roller 7, functions as
mean for positioning. The positioning hook 12 is stopped by the | ower edge
of the ink cartridge 3 to position the head cap 5. In the vicinity of the
one of the side walls in the |ongitudinal direction of the print head 4 of
the head cap 5, the cleaning roller 7, which is a detachable cylinder
touching the full length of the ink discharge surface 6 of the print head

4, is fixed, ificall h f th ' 7, pi

o are atigche, 4eSBRbuR FrrErbe"R. TRReeprie Soup of keSS pen P
tai 10, h .in FiLg.,.3. ~Th i i th ti f
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7 is crowned and has a s |gﬁt y mﬁger dianeter in the mddle, as shown in

Figs. 4,2ndna. jTReqekenning hohbs! fokh &M QWOgdsherpeevent it from - 15
com ng gmas rénlthe i nk gischarge sarface 6 guz to the downward bendi ng of

the middle poating Pé+Lb8 SLEANEOUF Otheridk JderPddd @), ofhd heeard eani ng
roller 7 touching the ink discharge surface 6 is conposed of an elastic

mat er i akapugh ias atwhbeed . Moraespeadf cagl by covbescehe bdiktescherageng rol | er
7 is conposed of materials such as nmetal or hard resin, but the periphery
of the scor€aice Gomgoske ofian akast dcandt ési al caphéor| paaveagtiogl er 7 may
be entirely conposed of an elastic material such as rubber. Floating
springsthe ank dispbsedeohotles gaotm whgiegt Bedckéaathygr ol Tee Tead fixed to
the head cap 5, as shown in Fig. 3. The floating springs 11 are neans for
bi asi ng celpe 5c iearilpgaetledein7 thewsras sheprenksditbehapge Sfir fh8eiBkof the
print head 4. The floating springs 11, for exanple;, may be |eaf springs,
whi ch acergridgsed whienh i¢i she@err afm ehehaildevan8PaRePPHisBLEBAUFN2Ehe [ ower
portion of the pins 9 in the vicinity of the retaingrg,lo. Thg bi asi ng
force oMPPRE USRSy spriendEk1 FaRreHREIEN 3t RBVEPnE©825hVHotR &HGes and
presses the cleaning raoll.er 7 against the ink di,scharge_ surfa f the
print héﬁ&ni'ﬁgﬁﬁ g ?Ggsﬁﬁnﬁ?§9%$aﬁiﬁfor thE@&@ ﬁgpagr@gHFP,ggsgg own in
Fig. 2, mith. the head cap 5 attached .t he _bat . ak the ink
cartrid&&?f?tﬂﬁgsbpasﬁgﬁ%ﬁgr%éa% ?Hehgﬁggtﬁgg ggg}ggég?%ﬁot%e elasticity
of orthogonal to the longitudinal direction of the ink

discharge surface 6 of the print head 4, by means for moving

such as a motor. The head cap 5 is removed from the ink

cartridge 3 after moving in the direction of arrow A and

then is reattached to the ink cartridge 3 after returning in

the direction of arrow B. The head cap 5 is formed of a

hard resin.

On the inside of the head cap 5, a cleaning roller 7 is
mounted. The cleaning roller 7 is a cleaner for cleaning

the ink discharge surface 6 of the print head 4 and is

composed of a cylindrical elastic material. The cleaning .



-'16 the cleaning roller 7, and the crowned shape cause the full |ength of
_the cleaning roller 7 to touch the ink discharge surface 6 of the print
head 4. The floating springs 11 is not limted to a | eaf spring and nay be
a coil spring. The cleaning roller 7 is rolled by touching the ink
di scharge surface 6 of the print head 4. Consequently, as shown in Fig. 2,
the head cap 5 noves in the direction of arrow A, causing the cleaning
roller. 7 to rotate while pressing down on the entire ink discharge surface
6 of the print head 4 with noderate pressure. As the cleaning roller 7
rolls, the ink on the ink discharge surface 6 is cleaned off. In the
following, the cleaning action by the cleaning roller 7 of the ink
di scharge surface 6 of the print head 4 and, method, for % ni a_ head are
descrlbéelﬁﬁrréféﬁrﬂﬁétﬁélﬁﬂgOHGOHFnoﬁlBhGGln?%rn%k%efh% dgg Pﬁ% fon easily
- under st andabl e, the ink discharge surf ce 6 e ink dischagge holes 13,

and theCEPeQnFﬁgtPSIP@Pg?tﬁgéng o%ﬁrﬁﬁ éﬂneﬂF P%%dh%? s§%Rettional view As

h f
Ind B { B5eERoFOEAEN ERE ROARTAR SoLABn | he PPre bieh EPrE Eame ti e, the |
I [ I, 1 | | h h
"nk_di SERABAE RIPP A8 -BeCTReR Photh eaﬁ.ﬁEh?QCﬁ% 9 SRRl BUoE VAR OF i nk

d'schar%%&ﬁ%'%§a£34°“ gpg)cﬂgaﬁaﬁ %59$e§uefﬂ89eg oh Lhe aik@&tbsad 4 shown

State where the cleaning roller 7 is
about tgfrgﬁﬁg antBBeEh@F ar%ﬁ %ﬂethgaﬁoﬁﬁFog tokcdbaghangeinpl e 13 after

m)V|ng|nt Irectron o row A le ro at|ng|nthe direction of arrow

C. A tla'J.%ctl’l'a%e Lherhok @i sghangephehesniaqase filled with ink 15 fromthe
i nk chanber On the inside of tﬁe i nk di scharge holes 13, a neniscus 16,

which is a C@Bﬁ@é@uéﬂfiﬂcetﬁéuﬁégdb&’aﬁusfﬂ@%l@cﬂ&h@&h@fféhamwfﬁ@ce of the
ink 15, is formed. As shown in Fig. 6(A), the cleaning roller 7 noves in

the direek encahiag @w1heas 7i rellatiokatedths the disebtirge efirdecew C. As a
result, the cleaning roller 7 seals the ink discharge holes 13 fromthe
edge of 6t Whihel ehat cAeendinde roAd etrh@ iisk tdusbhaggehholies #3sgherbei ng
sealed, air is pushed out in the direction of arrow D fromthe gap created
of the edgdaze tthefhshe atrinfte heeked.side. Then, as shown in Fig. 6(B), the
cleaning roller 7 noves further in the dlrectlon of arrow A whlle rotating
in the direcfnofhefinsidw of Phenhead @PEaﬁrn@nrbmkeFeqeéﬁﬁﬁs ri§ht under
the ink discharge holes 13, the hol e becones conmp etel% seal ed. Since the
cl eani ngtitaiched 7 iThep ieks 8@ CRIAEHs FﬁéeﬂﬁﬁdeEEhgﬁég 84PFSce 6, in a
m croscopi ¢ .,view, a portion of the.s rfa % ¢ cle nlg roLI r 7 enters
g@u §1eRsOF F8&y

the i nk PACLEAARGE YhdiPds TFMdd e 3 hkt %ﬁc P he cl eani ng
roller % S%@'S t%%é glsc 5%%e%h%re& m&h%% 4% is received by a

part of the bottom surface or the entire bottom surface of
the head cap 5, which is shaped like a shallow box.

In the following, examples of the head cap 5 and the
cleaning roller 7 are described by referring to Figs. 3 to 5.
As shown in Fig. 4, the head cap 5 has an elongated shape
with the same length as the width of the ink cartridge 3
shown in Fig. 1. As shown in Fig. 3, the head cap 5 has a
bottom surface with side walls on its circumference, forming
a shallow, open box without an upper surface. As described

above, the head cap 5 moves in the directions of arrows A



- '18 holes 13 as it pushes out the air inside the ink discharge holes 13.
. Then, as shown in Fig. 6(C), the cleaning roller 7 noves further in the
direction of arrow A while rotating in the direction of arrow C. As the
cleaning roller 7 continues to seal the edge of the ink discharge holes 13
at one side, the edge at the other side of the holes is opened. In a

m croscopi ¢ view, when the portion of the surface of the cleaning roller 7
that has entered the ink discharge holes 13 cones apart fromthe edge of
the holes at one side, the air-sealegsinside the ink discharge holes 13 is
sucked out fromthe gap between the cleaning roller 7 and the edge of the
hol es at one side in the direction of arrow E. In other words, the pressure
i nside the ink discharge hol es 13 changes fronuggsitive pressure, which is

caused B)dtBe WiickearedthAsTHECFHECRHIOTFFR YL FIEE 13 being pushed out
chused BIROREIAHRat aThEC Fhen Ak Bherhol a Rartes ST Ber et o FEd MR of the
ol 65 187180 ShERRa? ourOn e nban BrERy SR e FEEFERAI L nAf rat et R R ¢
orint nERd R e R ot e8tERtn et e SR St ERE P Soharge |

7 whi chrpEncbEEREl ¥, BYE Sionind holk 1) MEBSR 18 o phea e e s

moved ogyLhgpblk di§ENBEIEntULLAce oBpokiekehel Endl a duili il seardie mur face
6 may be cl éaned Wi thout amagi ng the resin protective |ayer covering the

head el eghreden8f akhRebRkrdisghat geotthfaceTRe Fbgitiohsng PESEPELLiI Ve View
showi ng anot her enbodi ment of a cleaning roller 7. In this enbodi nent, the

cl eani ngsrgkbgped b tREMEEWMEt Bdgepber 8hét ¥nkf carBuiegpoBesol?, 17,... on
the peripheral surface. The inside dianeter of the mnute pores 17 is a

si ze supbabteohotnbBohdhagchpesi.nk taken up by capillary action. In this
case, as described in Fig. 6, the ink sucked and renoved by the cleaning

roller 7 andit hgne nkiadpety obf tiye tdmee pef i ghersldewdbie of the cl eani ng
roller 7 are caught in the plurality of mnute pores 17, 17,... on the
peri phelahgstinflanel oflirketébvanifngheobirént? higpdcdpidfl &he dvaabrearTher ef or e,
the ink may be conpletely cleaned off of the ink discharge surface 6. The
cl eani n§heorlepningayobdesodpoybdchf ia ayPrharhable spoAdferel astic
material with a plurality_of mnute Rores 17, 17,... on %he pgri her al
surf acetoPRhERPs thgséulinkeagtRe@tupNEnt Bkt AeSEPAFERi Y 6RCH RuPE pores 17,
... g%e print head 4, is fixed. More specifically, on each edge
of the cleaning roller 7, pins 9 are attached, as shown in
Fig. 4. The pins 9 are fixed with U-shaped retainers 10, as
shown in Fig. 3. The pin receiver of the upper portion of
the retainer 10 is opened and closed elastically. When the
pins 9 urge the pin receivers, the pin receivers open and
receive the pins and then close and stay closed. On the
contrary, by pulling up the pins 9, the pin receivers open
and the pins can be removed.

The cylindrical cleaning roller 7 is crowned and has a

slightly wider diameter in the middle, as shown in Figs. 4

and 5. The cleaning roller 7 is crowned to prevent it from



capillary action is absorbed by the spongy center of the cleaning roller 7.
. Thus, the cleaning roller 7 may be used - 20 for cleaning even after

cl eani ng has once been perfornmed and with ink held inside the cleaning
roller 7. In another enbodinment, a portion of a cleaning roller 7 touching
an ink discharge surface 6 may be fornmed of a cellular material (i.e. foam
or porous nmaterial, hereinafter referred to as 'foam). Foamis categori zed
into three different types depending on the structure of the cells: closed
cell type, open cell type, and sem-ppen cell type. The sem -open cell type
is a type of foamw th both open and closed cells. Any type of foam may be
used. Closed cells are cells that exist independently, and open cells are
cells that are partly or nostly connected togthe Qgi hb rig%.cells. Fig. 8
shows aCORERS -3y i brail thewf B 9ehden v dHacs §sedf foamwith
closed cells 61. Fig, 9. shows a ¢ross-section i ew.of a clJeaning roller
7 conposRErBRre o%‘?ﬁ%‘i% %e‘?f’%é‘l‘ll‘i‘{lﬂ.p%gcg‘.onl(?agsﬁg\/% LG L sectional view
of a cleanjn oller 7 conposed with foamwith both closed cells 61 and
open cefP&le fi .e. sem-open cells). Mre specifically, as shown in Figs.

8 to 10, the cleaning roller 7 accordin hgs i I:$ conposed

of, for exaﬁvﬁlee,porfettjg?n oorg ﬁ_ﬁ'redc & En °ﬁ§e%a2e%8§%§$qgn§§%el (])( havi ng
pins 9 forned _at both ends,.an r i.gh d onposed
of one BtSTRRIEBOVE" f ¥Em yToSeséj%n?%‘g él)ésd Scﬁ ga%heeglzaosn% ggaotu%aclpoé’rlﬁ}gn of the
core 60, _For m 1 00 S ls I nimng 21
et hyl enae“f’ p?%%é?%he%%#%ofé%%gﬁé%%Tog{rre) SC(:Hngl(?t ﬁ?gﬁbéb%a(Néh) and sponge

rubber syphoasy iLi coRosLbBes « ORI A budioiad oRRARGNGREN cells,
ur et hane foam nmade from foaned pol yuret hane (PUR) may be used. The cl eani ng

roller feksnStpyet HhE0pe ASpBEOWLF Ntk gSord 19 ddmpdded pef taron of the
cleaning roller 7 that touches the ink discharge surface 6 is elastic and

hol es feoraedi bymibercells thet bbesttiqcosodfet e mat |lve absoréland hol d the
i nk attached on the peripheral surface of the cleaning roller 7. In

parti cutempofed opeancelistitheatéfbal siclabsorpiblesr (penetration) .of ink
by capillary action into the inner parts of the roller becones greater and
nmore i nk carfFhmstielg smsines tlhe ateatisppsed |y the parthiwhekgsehe he
cleaning roller 7, including its peripheral surface, is conposed of foam
and, thobeangng| netier Thescféuedne rehe dredd nggP ber mMdY et ORr1fhe ink

di scharge surface 6 to clean the, ink di scha(r)nge sur%acebﬁ V\,itho]L_J]EH damagi ng
the resFhdprdt ecThoeflagbingotRFiRgSthk eI eFREt Q0P HFStHE AR di scharge

rf ) .
s acecJE.Seaning roller 7 towards the ink discharge surface 6 of the

print head 4. The floating springs 11, for example, may be
leaf springs, which are U-shaped when viewed from the side
and are inserted in the lower portion of the pins 9 in the
vicinity of the retainers 10. The biasing force of the
floating springs 11 works on the pins 9 on both edges and
presses the cleaning roller 7 against the ink discharge

" surface 6 of the print head 4 with a substantially uniform
force.

As a result, as shown in Fig. 2, with the head cap 5

attached to the bottom surface of the ink cartridge 3, the

biasing force of the floating springs 11, the elasticity of



The ink absorbed and renoved is caught inside the peripheral surface of the
_ cleaning roller 7 and then is absorbed into (penetrates into) the holes
formed by the cells. For this reason, contam nation caused by the absorbed
and renoved ink reattaching to the ink discharge surface 6 when cleaning is
performed may be prevented. Thus, - 22 cleaning may be perfornmed with a
cleaning roller 7 that has already been used for cleaning and hol ds ink

i nside. Next, the nechanismfor novenent and rotation of - the cleaning
roller 7 shomn in Fig. 2 is describhedgin detail by referring to Figs. 11
and 12. Fig. 11 is a side V|em15homnng details of a head cap opening
mechani sm 20 shown in Flg 1. The cleaning roller 7 shown in Fig. 2 is
attached to a head cap 5, and the head cap 5 is connected to and_supported
by a nn&hﬁgCﬁ&énlpgnépllethV|ﬁgdath?n@é@wgﬁ%péﬂapﬁcﬁa@Qeoﬁh?h%ui%mer edge,
as shown in Fig. 11. The noving rack panel 40 anes t he head 5in the
di recti 868960 &fr S &lgaaing ?ﬁélﬁﬁl etﬁlﬁguﬂﬁ thagink pdiFeh ﬂﬁ fited on
bot h upper ends on the inner sjdes of the rack anel ? The gui di ng
pi ns 415UZA&CH B 2fe tBRgRYLATW ERda 4I|n35?ng¥?ﬂ hﬁgg?B %%gﬁBl offted on one
of the outer Egnels 42 on tgeﬁﬁrlnter ﬁ mg gl The rack 22 forned
on the PGkett §§d|§°eﬁg&68 g pifi BRY ﬁh?% Epr?%ted by a worm

gear 45 on the rotational %% _% a nthieé- §H%P t he outer

panel s 42. |APEHF eﬁﬁ§ngtﬁ% g T ack pane S % Cn the front

db f h th
qui di ng OBEK nggigi ahaas ‘éxt%éfﬁﬁhgé MhEfRR T n§°$§§§u%§§é B Ehe

'”ternegh%%ﬁ Eﬁr%' aﬁd%§§ %&ﬁ E g”%e&09égehﬁ #ReOhiLOELREHNLEr 2, two

cap gui de grooves re curved - 23 1n a predeterm ned

shape t g f-gfmya G'a\a'sri gp%l% terahhggheadieap75roargtheenpai1dhe front and
back cap gui ding pins 46a and 46b on the head cap 5 are each engaged with

cap gui giregs9heo¥ewns bnaRtle4@neirkhenRUieEcpangk 43rehckhe pEi nher 2.
Further, the cap guide pin 46a is engaged with a guiding groove 49 forned

on the b&@ﬂ& gdga af wihe modengteapkepanek.40Aknthbeclleagihgdirnaller
direction. This nmechanismrotates the pinion 23 in the direction of the
arrows F andle,vitaet Heakwonmtheadnk5ddectiengbystihéapet 6r 144cl®herdt he rack
22 engaged with the pinion 23 noves the noving rack panel 40 in the
directiofig.of arrows A and B. The cap guiding pin 46a on the front of the
head cap 5 is engaged with the guiding groove 49 on the front end of the
novi ng rack banéhe4601éﬁﬂlnﬂhu§hetﬁbe%@hﬂgc%%tBO%nﬁytﬁ%en%%?%@lF%ck panel
40 both nove in the directions of arrows A and B. [ ge novi ng
pat h of rehéeredd ofaps it kdEirhPREE EyrﬁﬁéesﬁaﬁéstBF Pﬁénéaﬁeﬁgl i ng
gggogﬁaégé %gggggcﬁ%%ég}ggkgggtgehLB grgngeg%%§b%gpbguEg%ggrphgst46a and

Fig. 6. 1In Fig. 6, to make the description easily
understandable, the ink discharge surface 6, the ink
discharge holes 13, and the cleaning roller 7 are shown in
an enlarged cross-sectional view. As shown in Fig. 6, the
cleaning roller 7 moves in the directions of arrows A and B
together with the head cap 5 shown in Fig. 2. At the same
time, the cleaning roller 7 is rolled in the direction of
arrow C while touching the ink discharge surface 6. Then
the cleaning roller 7 passes by a row of ink discharge holes

13 on the ink discharge surface 6 of the print head 4 shown



Firg. 12 is an enl arged side view of the main part of Fig. 11 and shows the

. detailed nechanismof the rolling of the cleaning roller 7. Mre

specifically, inside the head cap 5, spring supporters 50 are vertically
arranged on the inner sides of the retainers 10 supporting the pins 9 on
each end of the cleaning roller 7. A coil spring 51 is - 24 wapped
around the spring supporter 50. The upper end of the coil spring 51 urges
the |l ower surface of a bearing 52, which supports and allows rotation of
each pin 9 of the cleaning roller Z. @onsequently, the elasticity of the
coil spring 51 constantly urges the cleaning roller 7 in an upward
direction and presses the print head 4 against the ink discharge surface 6.
As a result, when the head cap 5 noves in the direction of arrow A, as
shown i AnFF§9-12; the cleaning roller 7 pressed against the ink discharge
surface 6 rolls in the direction of arrow C by being pressed agai nst the

i nk di schar 8l@ur§ e $0U§ ¢ PGS W%I‘g}egédleﬁ'ﬂg“iiire‘sﬁoqr ?ﬂelsrrai n part
showi ng anot her enbodi ment of a anLn mechani sm_of %he ﬁl anig roller 7.
Thi s enBBAPkerP K8&Ch BR&kPhgtRBCRA: ?gn+?o Fi hPYT nQ- t r%f%?lgﬁg%f t he

cleaning roller 7. As the rotatjon of the.cleaping roller, 7.Ls limted by

t he bragpﬁﬁ ﬁgcﬁgﬁF§nT°Yﬁ8ch8ah?ﬂgg}5?F§%°9 4 I?gr%ﬁi%ew?h %ing agai nst

t he i nk_discharge surface_ 6. The braki chapism . as wn,{ ig. 13,
consist§°5?gfﬁg ﬁBIEgﬁjﬁéFe?B%O%x%%pggggg OII§3/g$l§oF?@8éyF?ﬁd?#gal br ake
drum 53 .i.nteqgrall iLxed.t a pi o] e eaping roller 7; a
strip-lF%Scﬁgg & §828é523m§5§pgglg%%uﬁgg?h%H%e??pﬁgégltgérggke of the brake
drum S3cngRBeend ! NepROLLReLNG: L XEH: cABY: AxPUL LERA-SR! hoTeBS1gonacct ed Lo
the other end of the raEe shoe 54 to - 25 apply noderate tightening

force. FaRsgaugntky, wwhen theackeanhvg kakkgte7chobbd becausgaot being
pressed against the ink discharge surface 6, the tightening force of the

br aki ngrgheeoh4oapphesuarheakert ehéhenkotat i 08 6brinbe.br akesdoum 53 and
the cleaning roller 7 rolls while rubbing against the ink discharge surface
6 whil eiint 150t 8tAPN ichel chibhagngyrobeebr akmogesethanhendikrcthbs case, the
cleaning roller 7 rotates only a small amount as it rubs against the ink

di schar g aurbaca 6s Ear ishrstaeadohn kheaddirecthohoofherkpyuiCd i AR, the
solidified ink stuck onto the ink discharge surface 6 muy be cl eaned off

wi t hout adzrayilig the icAkadisghapgdesurf aceles. tTreipkakif§hAESRani smis not
limted to the structure shown in Fig. 13 and may adopt any other structure
as | onghadeshd3r §ram sheordgReoél BRI RGLEoRFePP? BLARI ni AEJLPEI Rk 14 is an
enl arged ;side view of the main part sho #ag anot her engoginent.of a noving
nechanigﬁﬁ&haégélQéﬁﬁﬁglﬁoFFérb??n?hF§a£‘ odPAEntShRYSESF Ry *Rechani sm

o LML L% L LOLaLLocof o ool A 0! RULSIoE oFVerl saglnggrof Ter 7
rotationys 3Rl Bt ePY+hAE side.
Then, as shown in Fig. 6(B), the cleaning roller 7

moves further in the direction of arrow A while rotating in

the direction of arrow C. When the cleaning roller 7 comes

right under the ink discharge holes 13, the hole becomes

completely sealed. Since the cleaning roller 7 is pressed

égainst the ink discharge sufface 6, in a microscopic view,

a portion of the surface of the cleaning roller 7 enters the

ink discharge holes 13 due to its elasticity. As a result,

the cleaning roller 7 seals the inlets of the ink discharge



fi'xi ng mechani sm The fixing nechanism as shown in Fig. 14, consists of,

. for exanple, a rectangular rotation-limting piece 56 integrally fixed to
each of pins 9 of the cleaning roller 7 and a concave hol der 57, which

hol ds and | ocks the - 26 facing sides of the rotation-limting piece 56.
In this way, even if the cleaning roller 7 tries to roll because of being
pressed against the ink discharge surface 6, the facing sides of the
rotation-limting piece 56 are | ocked by the holder 57, and, thus, the
cleaning roller 7 will nove on the_igpk discharge surface 6 mnthout rotating
and while being fixed by the fixing nechanism In this case, the cleaning
roller 7 noves while being rubbed agai nst the ink discharge surface 6. For
this reason, in addition to the liquid ink, the solidified ink stuck onto
the i nkh@l§ghad gassukfRrEEhes nayt behe| @hhetnside ko otRk ddiBgiAEIEhe i nk
drscharﬁe surface 6. The fixing nmechanismis not limted to the structure
shown i 34 and may adopt any ot her structure that can | ock the

rotation of the cleaning roll er S an enla vi ew of the
mai n part showihg %ﬁr(ﬁ ne]rfbo%“ign'en{zcgf aarreo\ﬁ]rfg“ﬁ‘éc% IE)f a cl eani ng

ller 7. Th d d h
c1 cani nBoVEFI EpETROT R CFRAnthheF ol Par SF FEFYE BVEn FnkoBF SRty 8 sur face
6 by the, rotation.d h The rotat d h
hown | BPi §EF 2L EBnSFRE R G pi AF oh” Belr o8 R EBFAPY i xea 1o One of
pins 9 SEHEE‘SF%EeﬁQ' B8, 10LhE" odg ”Qfatﬁée%f@gd &ﬁ’é 89 HS‘YE$91§ apr m gear

59 engage B i ofi gear > rota T ONnal Saxi' s, The rotation

dri vi ngofrEchankom e drré actingl yehotaleset b £heanbNGsr bl Bpefielil the

forward or ction. The cleaning roller 7 driven by the driving

ot or 6@y §5m539$@cbﬂlg'91e46AwhéQt€ﬁ@5 bptibe sAnehdi saekhen ag that of
arrow A, which is the direction in MhICR the head cap 5 noves, as shown in

Fig. 2 the Elganifé rbheedi veehbONhas tAtbhedrtybt inkHaiechklger ot ation
speed of the cleaning roller 7 is set so that the rotational speed v2 of

t he perhpheey18f cbheschpaptngromnl the €dys greaherhbhas theohearebeng speed
vl of the head cap 5. In this case, the difference in speed of the ink

di schar ghesaitaseabedf ihhédprthe hekdddsahdrghehpeéesphdr ab suckade of the
cleaning roller 7 causes the cleaning roller 7 to be rubbed against the ink
di schar gets@irbmcthé. gAp kerwseht theheleakidosthaige Fuphdcghe kdaesonpl etel y
cleaned. Even if the driving notor 60 is rotated so that the traveling
speed vPfothehBoheadatapnrs Béeents §headérefhanntAé pEEAYI Bnal speed v2 of
t he cIeanrng roller 7, the ink discharge surface 6 and the cIeanrng roller
7 are rubbed %g%?%%? WOEES ot HR$  PLRS ekt rbetranthe, 1aht ReP#RRE di schar ge

f 6 | d Ont t F 168,
the 2?288%%5 }§|Fﬁrn$eﬁa§98§a$§faré&e ReeRatkPr cupibh SosarERalkY .o

g:;gg{:gﬁ ?s o eFe%P%thg%ﬁgrgggageghﬁggg ngggncg(kglgﬁe d%?Ectfgﬁ of
nnvenenﬁuggeﬁhgu%n%rghsgﬂgrﬂgles, as shown in Fig. 6(B), to

negative pressure, which is caused by the air inside the ink

discharge holes 13 being pulled out of the holes, as shown

in Fig. 6(C). As a result, the ink inside the ink discharge

holes 13 is sucked out. Consequently, the residual ink

inside the ink discharge holes 13 is pulled out by suction

force to the outer side of the print head 4 shown in Fig. 2

and the residual ink in the ink discharge holes 13 is

completely removed.



- 28 surface 6 of the print head 4 and the peripheral surface of the

. cleaning roller 7 causes the cleaning roller 7 to be rubbed against the ink

di scharge surface 6. As a result, the ink discharge surface 6 is conpletely
cl eaned. As shown in Fig. 15, in this enbodi ment, the ink discharge surface
6 of the print head 4 is cleaned with a new peripheral surface of the
cleaning roller 7, which appears as the cleaning roller 7 actively rotates.
The series of cleaning operations of the cleaning roller 7 of the inkjet
head 1 structured as described abovejps_described by referring to Figs. 17A
to 17F. The head cap 5 on the inkjet head 1 shown in Fig. 2 noves in the
direction of arrow A, and the ink discharge surface 6 of the print head 4
is cleaned. Then, finally, prelimnary ink is discharged. Fig. 17A shows
the initial Bt atlisuf@sn thte Heahitsh B 10¢% e iMid Tarts i 9% ¢l osed.
Fig. 1 shows the inkjet head 1 stowed,in the printer in,this initial

state. The®h€RY1RApLS21 netas tEd BREEREA brivtlra® ¥%%%$§esl§ pR¥edcap
cortridgh SRRl BiReR R o P Reate e Rt oFEl hihfealkenp 5. the
cartri agseghegbe slhYeRe £ bl e r e eetla s BioRY el EnED ccoed ™

P an ngtron BEoSLEEITEObarbL  GoTebify HRE Ryd plERrbae o e TN e

t he rotgkkoaigéhgggecggggggﬁ goller 7 mght be limted by the braking
mechani sm or the Xi ng mechani smor the rotation night be driven in the

forward or bagkwey d did 66t QN i Jd& 1 Ah QM £l | Ml digh SR CAARS e £ the

portion of the i1nk discharge surface 6 for yellow (Y) ink of the entire ink

di scharge gukfagsfifRgOfoiherpyintrheess 4, embodhauiti Nthegcldantifigel eaned,
means for position detection (not shown in the drawi ng) installed on the

| ower subfiaee of itheohmad ®aphSadelecasitheocompheteopostst b, cl eani ng of
the portion of the ink discharge surface 6 for yellow (Y) ink

Consequeftly, ansthetpagishgnal $orfaceli nThar ynshéeddsehatges PE sent to
the ink discharge holes on the ink discharge surface 6 for yellow (Y) ink
As shownhenmiEngtelPGrefrdin theai nkzdi sechhehéehbbeshohding ithk dnkcharge
surface 6 for yellow ( ink, prelimnary discharge ink 18 is discharged.
Then, ate&eni nAtbPBncaP§hdRryYoRChE@Piminary ink discharge is sent to the ink

di scharge holes on the ink discharge surface 6 for geIIOM/éYé i nk, and the
prelimnary TRkt $F289e 3% IRTM B AD S eRient?s, 175 20<k® ar manner,

e PO e ah b e SPRELPEHA BEe, 8 Lon TRACRLR (M pacuay, (O anc
o2 ! SnEOURLELES R0 LOC, BPSLALOM: EhER 91955t ashe corpletion
caught in the plurality of minute pores 17, 17,... on the
peripheral surface of the cleaning roller 7 by capillary
action. Therefore, the ink may be completely cleaned off of
the ink discharge surface 6.
The cleaning roller 7 may be composed of a cylindrical,
spongy, elastic material with a plurality of minute pores 17,
17,... on the peripheral surface. In this case, ink sucked
up into the plurality of minute pores 17, 17,... by

capillary action is absorbed by the spongy center of the

cleaning roller 7. Thus, the cleaning roller 7 may be used



- 30 termnation signal for prelimnary discharge of ink are sent to the
_applicable ink discharge holes. As a result, the timng of prelimnary ink
di scharge of each ink discharge hole is controlled and prelimnary ink

di scharge is perfornmed in order. After the cleaning of each portion of the
i nk di scharge surface 6 for each color and the prelimnary ink discharge
are conpleted, the head cap 5 fully noves in the direction of arrow A and

t hen noves slightly upwards to be conpletely renoved, as shown in Fig. 17D.
Wth the head cap 5 renoved, text angdginages are printed on the recording
paper. After text and images are printed on a desired nunber of pages, a
head cap closing signal is sent, and the head cap.5 noves, as shown in Fig.
17E, relative to the ink cartridge 3 in the direction of arrow B fromthe
remvedfﬁéspﬂ-ﬁéﬁlHQh@ﬁentﬁét@Fe‘ég?ﬁ@m%l1%? M @D \ReeR oget hefmef t #d he head
cap 5 relative to the, ink cartrldge 3.in the direction of arrow B. Wen the
head caPibbréblir R8leoinesdenthprarlpesi®doh®lt®® ¢t eaning roIIer 7 al so

returns to |ts |n|t|al Qsitjon mnthout t .ouchi e ink dis sur face
6 of the priti %ﬁﬁﬁ%ﬂﬁﬁh {%iﬁf aniid % :ﬁ cap 5

full th d t f t the ipk_cartridge 3,
to cove gﬁﬁa'lﬁﬂkaﬁaﬁ%e%gégﬁagaaa%é’%ﬁh%erpggl%%ee PEMPRstRrad ance i he

to cov =
commundFbEBPFnr ReE LRkt (And. | FRFRSCT I HOrrubbr ot t Bh T aenShebBie SR e,
prel i m paey Lok L gs‘s?slggefng %sfa_BCisaegeg?gihwg | pkodisebarge surface 6

the prin 471's per wever e cleaning roller 7 does

ot cauggrrLxbng elpdilhep ﬂalﬁgeegstﬂé 5pkuPyutoushi Pt Be1igk di scharge

surface 6, pre ary |n i scharged before cleaning of the ink

d'SChar9§o§HHfé€§l6t9¥eth8 eheaenmgtygéleana ksmpebpennedill fyphi s case,
there is no need to controF the timhg of the prelimnary ink discharge

from eachel Bkm@i-spbar ge1hotgptonseachypel 6f dbamnkithebbew 6Xen, anagent a
(M ( cyan (Q , and black (B) ) using the means for position detection. An
i mage fenokeg appasat uanyetgpedofofbhm makjbe head.l, Closedxaaple an inkj et
printer, is described by referring to Figs. 1 and 18 to 24. The inkjet
printeradéscbangeShétnexﬂsopheﬁepeﬁdénkl?rOﬂnanopakjeelheadrandeblSnts

i mages by spraying ink dots onto recording paper. As shown in Fig. 1, the

i nkj et phiit erecpasitdys oof mars tilykjosmniesded] toa thd merghborinteaeE Hehoval
mechani sm 19, and a head cap openi ng nechani sm 20. The inkjet printer is a
type of |nkj%%gpr$rﬁ%ﬁwﬁm%r%ﬁ¢§%Tﬁﬁ¢?ﬁ@Qﬂlfﬁ%&WJPfsad?¥%%¥+®gnDunted on the

printer 2. _The_inkjet head_1 transforns_I|iqui Kk |nto flne ropl ets by,
for exafpldeTel eEPTBOERE RAI TRBAVELEROR1 BFgg del bige 9"

shows a cross—~sectional view of a cleaning roller 7 composed
of foam with open cells 71. Fig. 10 shows a cross—-sectional
view of a cleaning roller 7 composed with foam with both
closed cells 61 and open cells 71 (i.e. semi-open cells).
More specifically, as shown in Figs. 8 to 10, the cleaning
roller 7 according to these embodiment is composed of, for
example, metal or hard resin and is made up of a core 60,
having pins 9 formed at both ends, and a roller 62, 72, or
82, which is composed of one of the above foam types and is
attached on the outer portion of the core 60.

For foam having closed cells or semi-open cells,



- 32 electronmechani cal conversion and then spays ink dots onto recording

. paper. The inkjet head 1 is structured in the sanme manner as described in
Figs. 1 to 17. The printer 2 functions as an inkjet printer by mounting the
inkjet head 1 in a predeterm ned position and is equi pped with a recording
paper tray, a recording paper delivery system an operation driving system
and a control circuit for the entire printer. In Fig. 1, reference nunber
21 refers to a receiving tray for the paper delivered after printing. The

“head renoval nmechanism 19 nounts andjhi xes the inkjet head 1 in a
predeterm ned position in the printer 2 and al so rel eases the inkjet head
1. The head renoval mechanism 19 consists of, for exanple, a horizontal
stopper nade so that it urges the upper surface of the inkjet head 1
i nsert efthilanpredepet anpeteppeliyneh, (WRP¥hIPam} or RBr bie ar'vRR®%sed portion
in the center of the printer 2. In other words, the head renoval npechani sm
19 ext ehBRbyefREnEP@REIPr BURPEY NSBENt &% P AERR BUBRBT WASY HRet¥Ffed, for
exanpl e_ i n_perpendicul ar and rizontal directions. sho in Fig 1,
The T nkFat ABSH TeTSod: Shed PRl Lhe GFFEREDBnEOFN R eds, LFGR TOEHE st apper
standingﬂﬁerge ﬁiC“'Z%b§) Fi?. 18 shows the inkjet head 1 fixed in a
predet e FHe eg Sid 2 hBes?ﬁﬁ er pulled down in the horizontal
direction. The head cap o i n chani sm.20 ves_the he p.5 - 33
relative to the print: aaoelzﬂ%pt—}r:ejt%es Pk et nae)’aqasi |C§<V£e]r%ja§|jnncﬁgigs'
pr edet egnned,poskijo .fhe pripte e the_{ i ge
surfaceég¥§re er ?%éF$a££iégaﬂg % éoé%%%égg&tkgfﬁggdbcgggg g#?éﬁg%rinting

s conpkﬁ&egnkTHfséﬁég%825399seéng TECORRL 8201 §ORSH 85 S£QEme i Oby €Xxanpl e,

engagenent of a rac a prnion 23 nmounted on the side surface of the

printertRe dBe1debRi trd shregturecrhagealbendy bBeeBrgessdi Retabyneeferring
to Fig. 11. As shown in Fig. 18, the inkjet head 1 is fixed in a

predet eLfikngdtpenedi 60 tRetperpphBtel 2ubyatBeohedHer epeyalngechani sm 19.
By rotating the pinion 23 in a predetermned direction by the notor 44
shown i noFigr 11, Ihepaackc@Pappvesri opéhecdilectitba effactowfA, as shown
in Fig. 19. At the sane tine, the head cap 5 shown in Fig. 1 noves in the
di recti ahsofphionw(Penadratiopenedl fokbeycoapliétleky aetbordinThethead cap
openi ng nmechanism 20 is not limted to engagenent of the rack 22 and the
pi ni on 2Bnernparhs, of othexanpler bhecobberorebter ang bereréskedanmgai nst
each side of the head cap 5 and a notor may be linked to the rotational
axi s ofbehketdpbeside| the. cFepringnretlene’rubber roller generated by

- rotating the notor noves the head cap 5 in the_direction of arrow A and
opens t he hé@ﬂ Qgﬂfffase, the cleanlng roller 7, including its

peripheral surface, is composed of foam and, thus, is
elastic. The cleaning roller 7 may be moved over the ink
discharge surface 6 to clean the ink discharge surface 6
without damaging the resin protective layer covering the
head electrode of the ink discharge surface 6.

The ink absorbed and removed is caught inside the
peripheral surface of the cleaning roller 7 and then is
absorbed into (penetrates into) the holes formed by the
cells. For this reason, contamination caused by the
absorbed and removed ink reattaching to the ink discharge

surface 6 when cleaning is performed may be prevented. Thus,



Next, the detail ed mechani sm and operation for releasing the ink discharge
_surface 6 (refer to Fig. 2) by fixing the inkjet head 1 shown in Fig. 1 in
a predeterm ned - 34 position of the printer 2 and noving the head cap 5
relative to the print head 4 (refer to Fig. 2) are described by referring
to Figs. 20 to 24. Fig. 20 shows the inkjet head 1 being inserted in the
direction of arrow H and stowed in~a predeterm ned position of the printer
2. Here, the | ower edge of each cap | ock hook 24 installed on each inner
edge of the inkjet head 1 is engaged,bo_each stopper 26 on each side of the
head cap 5 by the elasticity of a helical spring 25. In this way, the head
cap 5 is integrally nounted to the ink cartridge 3. Here, the head renoval
mechani sm 19 shown in Fig. 20 is fixed by being pressed down in the

di r ect | oheating rioaw Joe Thenforsmedpwibekar el easing ppéter27 HpahtR&Son the

| ower edge of the head renoval nechanism 19 urges and turns the upper edge
of the ehpepdrkbecpkusadafer aseanbhg ARAFNEldS1inkyuirsid®-the | ower edge
of the cap | ock hook 24 to rel ease the engagenent wi th each_stopper 26 on

each side ofNetHe HetRl ReNaNIH 1M MWFCHs FHOWP FH- 9008 0% he i nkj et
Conoval STRRhLRY st 10e BN, SHOVRNNSERG- 1 Prit CRECHEARCCAD SSbBLbNEY movan e
and. i neTBERTbIP 8550 548 b BYLL b ok 08 43 oRBuR FACE BLeH1 1o move t ne

k 22_i he di ' 1 | head
R o T R S i R e

togethep, i th thenlackesnih £0e10LM $CLhBANOLAARE QW £ 20d,0PRBACaAS shown

in Fig. é ink drscharge surface 6 of the print 4 installed on the
bot t om %Hr%aft%ﬁ%&;féﬁesl, NKngaLhel Hggd?’ﬁhéi g' ?%n@gn}‘i’bElﬂeé gbegping roller 7

bi ased wt oating spring 11. | 2, reference character P

indiCat§§p§8§t8@VﬁggaPﬁEUiﬁ5 thexhgadetano5na¥han theihead-sanpedi s noved,
as shown in Fig. 23, in the direction of arrow A along the noving path P

The cl eaatrg2pobhethd abkaehedgk) hbeshead &aprigcl eans the ink discharge
surface 6 for each color of ink, yellow (YY), magenta (M , cyan (C) , and
bl ack (K) . Bef aieriangl sdélerpatehnd ignopeel tie naeydi okpi S thsthar ged. After
cl eaning of the ink discharge surface 6 for each

directions of arrows A and B. Two guide pins 4la and 4lb

are mounted on both upper ends on the inner sides of the

moving rack panel 40. The guiding pins 4la and 41b are

engaged with a linear guiding groove 43 formed on one of the

outer panels 42 on the printer 2 shown in Fig. 1. The rack

22 formed on the lower edge is engaged with a pinion 23,

which is rotated by a worm gear 45 on the rotational axis of

a motor 44 attached to one of the outer panels 42. 1In this

way, the moving rack panel 40 is supported.

On the front and back sides of one of the outer
surfaces of the head cap 5, two cap guilding pins 46a and 46b
extend towards the moving rack panel 40. On the

intermediate portion of one of the outer panels 42 of the

printer 2, two cap guide grooves 47 and 48, which are curved



col or and discharging of the prelimnary ink are conpleted, the head cap 5
. hoves fully in the direction of arrow A along the noving path P,' as shown
in Fig. 24, and then noves slightly upwards, as shown in Fig. 22, to be
conpletely renoved. Wth the head cap 5 in this state, printing of text and
i mges on recordi ng paper is performed. Since the head cap 5 nove slightly
upwar ds, the stowi ng space for the head cap 5 may be small. As shown in
Fig. 24, the recording paper passes below the print head 4 nounted on the
bottom surface of the ink cartridge 33 The recordi ng paper may be fed

t hrough the | ower surface of the head cap 5. In this - 36 case, arib
may be installed on the | ower-surface-side of the head cap 5 to feed the
recording paper. \Water repellent treatment na be a ia pﬁevgnt t he
ink prihBed BRECRECFBABPEI AY2PEPEP fPBﬁH Bei“ﬁg abBé oF?r PEePefext and

i mages are printed _on a desired_nunb &m ga es, the, ead cag gnves from
the conpfBt éry2F8nboEWeHosi £1Ent ragtsﬁa bREREFEP ?Hl A9t R&"8i 82t i on of

escribed, a shown |n Fig. 21,

Bb t
?L;Oﬁ;aanéaﬂgéegglggﬁsﬂﬁagtﬁgpbgtF6ﬁ1§3Fpa88g89eghglFch38r9P 44893, “and
the initial Lti i d. AS h w120 d |
rmohani SrP78S8paneatll EReof: FBE: PEFoZ Bt R ‘Po i FBE gr&tgglegegau;ggv the
| k 24 d t h 2 f the head
cap 5 beurRBCer ashE Pip RRSHR ot Aok ESE%.BQ%%?__ T R A
Integraékgoggu gegogﬁeghgn'@he g&%ﬁkdga 'o%nthg'ﬁoW@ﬁ? agcrhewReln Fig. 1,

the i nkfet head 1 can renove ron1t printer the electrical

power of gt hg gﬁbnggﬁgh§uagHgloEErgg%lggne reason when the head cap 5 is
conpletely renoved, as shown in Fig. 24, the head cap 5 will remain in the

conpl etely rc@ﬁ@yqﬁe&%ﬁisx@nrotété.@ethéaﬁlﬁ@aﬁvab pRCHRsi ahrdOtopens, as
shown in Fig. 20, in the direction opposite to arrow J, the ink cartridge 3

W || becremnxedrwbirB thanhegdveapther @dRinigegri A5t e icenpbet ehy renoved
position. To prevent this, when the power of the printer is shut off for

- 37 smoeoredgon, Thba hkadreap 32aehgagedcalityh rteeupisibo £Rempnesi al
position shown in Fig. 20. Alternatively, an interlock nechani sm my be

i nstal | edle mhivéhgprecénpsnete 4fedd rerm\di rewchens sof 19-Few bpeding-in t he
direction opposite to arrow J when the head cap 5is not in the initial

posi ti oBheasaphowhdingFpgn 262 Phe thekjfeongy cﬁp éhes hewr PﬁPFif’géS 1 and 18
to 24 is a type of inkjet printer nounted on the prlnter limted to
this aneRERped Biitht ERewBURIBRENEEFOY Snitth OR gy r&ﬁ&tﬁ@ﬁ P& &Nt i nkj et

Figs. 25A and 25B,
g mov?ng rack panel 40, and, thus, the head cap 5 and the

moving rack panel 40 both move in the directions of arrows A
and B. At this time, the moving path of the head cap 5 is
determined by the shapes of the cap guiding grooves 47 and
48, with which the front and back cap guiding pins 46a and
46b engage, respectively.

Fig. 12 is an enlarged side view of the main part of
Fig. 11 and shows the detailed mechanism of the rolling of
the cleaning roller 7. More specifically, inside the head
cap 5, spring supporters 50 are vertically arranged on the
inner sides of the retainers 10 supporting the pins 9 on

each end of the cleaning roller 7. A coil spring 51 is



As shown in Fig. , wherein the inkjet head 1 is directly 2. The present

. invention, however, type, and the inkjet printer may be an inkjet head 1
nounted on the In the follow ng, an overview of printer is described by
referring to ?5A, an inkjet head 1, wherein a head cap 5 is integrally
nmounted on an ink cartridge 3, is installed in the direction of arrow Q at
a predeterm ned position of the inner side of a tray 29. The tray 29 can be
inserted in a printer 2. The tray 29 is noved in the direction of arrow R
to be set inside the printer 2. As_sfwwn in Fig. 25B, when the tray 29
noves in the direction of arrow R, the head cap 5 is stopped by stopping
means inside the printer 2. The tray 29 is for setting or replacing the
inkjet head 1 inside the printer 2. Then, the tray 29 continues to nove in
the di reammsd giround Jdhe HNHRR PRI R Y i nk'CaMPRTgE™S 4 direction
of Rrelative to the head cap 5. As a result,_ the t%ead cap .5 opens. At the
sane tithe Gitidn Sprd et CHYSS Adifed AWEL M tdidSsc Qo BB atdive to the

ink cartridge 3, the operations shown .n Fig. 17A to 17F se the ink

di schargs SUrRRO - HaRhe Wt qpetggilzpr{ oO%eeacq eé’r‘?‘éldjgar? tNe prelimnary
ink to ble di,scharcglse% Tﬁen, text and inmages are printed on recordi ng paper.
In Fi g~ BRMhd X r’ef erence numeral 30 indicates a recording paper

1oy, reler g IRl SLhsates e odiag paper et aice nuroral

eferencé nunera i hdi Cates a feeding belt,

refer encco%%e@trdﬁ;r euz{lqé'srldé}_geaﬁl;secﬁlj{rﬁggega@l@r tr ay, ApdiduR{gf ence character S

i ndi cates on i1n recordi ng paper 1s delivered.

Accor g d & Ll S RIMAIEI  oife GRAMSTd A PGl CHHddnDical el asti C

mat eri al” touches and ‘noves relati've to an ink discharge surface of a print

head. By; Jyodfuk ther £l eaner s thatedd s paiidihenad 1dud as tousdiess t he ink
di scharge surface, the ink inside the ink discharge holes is absorbed and

removed hycre CEFde: idh SeSSFdy inside dher i diggharge trodes. In this
way, the ink discharge surface of the print head is undamaged and t he
ef f ect ivanasisn@frel Bani hoptdesad cagd trys of thdelnhid i dohrapgeswsufdeece of the
print head is inproved. Furthernore, since extra ink is not - 39
absor bedl daitls tire thk dfi sedraigre ¢l asrowsCiby Koo dreesegd against
the ink discharge surface 6.
Fig. 13 is an enlarged side view of the main part
showing another embodiment of a moving mechanism of the
cleaning roller 7. This embodiment has a braking mechanism
for limiting the rotation of the cleaning roller 7. As the
rotation of the cleaning roller 7 is limited by the braking
mechanism, the cleaning roller 7 rolls while rubbing against
the ink discharge surface 6. The braking mechanism, as
shown in Fig. 13, consists of the following: for example, a
hollow or solid cylindrical brake drum 53 integrally fixed
to each of the pins 9 of the cleaning roller 7; a strip-like
brake shoe 54 wrapped around the peripheral surface of the

brake drum 53, one end thereof being fixed; and a pulling

spring 55 connected to the other end of the brake shoe 534 to



-using a suction punp, ink is not wasted. The peripheral surface of the
cleaner has a plurality of mnute pores. The ink absorbed fromthe inside
of the ink discharge holes by a change in pressure inside the ink discharge
hol es caused by noving the cleaner so that the cleaner's peripheral surface
touches the ink discharge surface of the print head is caught inside the
plurality of mnute pores on the peripheral surface by capillary action. In
this way, the ink is conpletely cleaned off the ink discharge surface

wi t hout | eaving any residual ink behiyyd._ The cleaner is crowned; it has a
slightly wider dianeter in the mddle. Therefore, even if the cleaner bends
inthe mddle, it will not conme apart fromthe ink discharge surface. Since
the cl eaner noves on the ink discharge surface as it rolls while touching

t he i nkaBP3¥hBpPgeraGer 2éghteRdnpniodicechar ge surface of the print head is
undamaged, and the effectiveness of cleaning the vicinity of the ink

di schar ge sufPRsRAReNEhYr oveem the eleantRdnilbehr Ak Hbl FreReEAH %N f or
limting the rotation of the cleaner. Since the cleaner rubs the ink

di schar §€ BELPEcBYBYSEEI PPAGRES ithe ABKalfisRPPEIR RPEEACRY °t hERBr aki ng
mechani sm _the liquid ink an% s§li i.fied ink an thE_ink dbscgarge surface
can be CiegBHEBLBEr IRFLROGE the REakdnFa§hRE CRe2PREIGFsBNEFGESsEPT ace. The

Cleanerﬁ§g§F§5%%§£%8$g§%g%n%%8 Lﬁ&ri%hgﬁitk@gtkgecﬁggggkg?rgilthe cl eaner.

. r'7 .
Since t _ | I'scharge surfdce as S ro?atlon 1S

0T bi ted, by therti XUag wEchasi . Lhauidy bk and sal LdLtLed gk on the ink

di scharge surtace can be ut damagi ng I schar ge

surfacey,nfhg k§aRELaRa8n2 1500801 ALV LAY BBGRAALSHEERENIsm. In

this case, the cleaning roller 7 rotates only a small amount
as it rubs against the ink discharge surface 6. For this
reason, in addition to the liquid ink, the solidified ink
stuck onto the ink discharge surface 6 may be cleaned off
without damaging the ink discharge surface 6. The braking
mechanism is not limited to the structure shown in Fig. 13
and may adopt any other structure as long as the rotation of
the cleaning roller 7 is limited.

Fig. 14 is an enlarged side view of the main part
showing another embodiment of a moving mechanism of a
cleaning roller 7. This eﬁbodiment has a fixing mechanism
for inhibiting the rotation of the cleaning roller 7. The
cleaning roller 7 moves dn an ink discharge surface 6 while
being fixed and while its rotation is inhibited by the
fixing mechanism. The fixing mechanism, as shown in Fig. 14,
consists of, for example, a rectangular rotation-limiting
piece 56 integrally fixed to each of pins 9 of the cleaning

roller 7 and a concave holder 57, which holds and locks the



driving the rotation of the cleaner. Since the cleaner rolls on the ink

_ discharge surface by the rotation driving nechanism the ink discharge
surface of the print head can be cleaned with a new peripheral surface of
t he cl eaner, which appears as the cleaner is actively rotated in a forward
or backward direction. The elastic cylindrical cleaner is forned of a
cellular material with closed cells and/or open cells and noves relative to
the ink discharge surface of the ink discharge surface as it touches the

i nk discharge surface. By noving theoygl eaner as its peripheral surface
touches the ink discharge surface, the ink inside the ink discharge holes
i s absorbed and renoved by a change in pressure inside the ink discharge
holes. At the same tinme, the ink absorbed, and rennvgg i s caught inside the
cel | s afacip@usidag PEsFRBAFOFAkiPE- t&Rt tHRIt RLCFRK Bt schar ge surface and
the surface of the cleaner. In this

di sc ? e surface of the
- 41 print Heddhis ihdany@ Ja%dtli‘?]m%‘??%ﬂq Q%I%e g t he
vicinity of the ink discharge surfa e of ,th eg is n%rove
Further%ﬁ}% §FﬁE§ee9ereFﬁg PESRBE aﬁgﬁFﬁﬁg gﬁ?ol? t Rk 8f $Char ge hol es,
ink I t Kk d..ln th
embodi Rt LAGEopat KBt LR ERESpPEaBA SFnyBR FBRS CAR™T RKFSE RE REETe v
descrlbggngsﬁa}%é ugdagggﬁga gfdggpggatgﬁgquhggedFH%tglgahéggld di schar ge

head ha surface w rows’o i qui charge hol es,

whi ch dk@%bgﬁg% &agflﬂog 08£e§ﬁFyInﬁ IegﬁQEgé”ﬁGPE%BQ chQueNshy 1S not

limted is an app to ot I qui d di scharge heads

and liqy&eaéiﬁghaﬁaewﬁgﬁerBEEﬁasfaha& g s¢har gexk hguhdenahosmexampl e, the
present Inventlfon nay be applieéed to facSimle machines, copy nachines,

liquid ghssharge, appar at Hagsnfokodnsehar gboesDMA sel Wbiagsrhpbedet ect i ng
bi ol ogi cal speC|nens and |iquid discharge apparatuses for discharging

| i qui dsaachudi Agecl gkt aisahbygeondughiceeepar Foel enikorsaBagnw Lthng patterns
on printed circuit boards. As an enbodi nent according to the present
i nventi @adigibhneohend inkpetd prknt ehewasldddciedednkTheupkesshd i nventi on,
however, is not limted to this and nay be applied to serial inkjet
print ershel hdkstit sahaApgpl scaliieket § may be cleaned off without
damaging the ink discharge surface 6. The fixing mechanism
is not limited to the structure shown in Fig. 14 and may
adopt any other structure that can lock the rotation of the
cleaning roller 7.
Fig. 15 is an enlarged side view of the main part
showing another embodiment of a moving mechanism of a
cleaning roller 7. This embodiment has a rotation driving
mechanism for rotating the cleaning roller 7. The cleaning
roller 7 rolls on an ink discharge surface 6 by the rotation
driving mechanism. The rotation driving mechanism, as shown
in Fig. 15, consists of a pinion gear 58 integrally fixed to
one of pins 9 of the cleaning roller 7 and a driving motor

60 having a worm gear 59 engaged with the pinion gear 58 on

the rotational axis. The rotation driving mechanism



-'42 A liquid discharge head, a nethod for cleaning the liquid discharge
head and a |iquid discharge apparatus may be applied to, for exanple, an

i nkj et head di scharging ink droplets fromink discharge holes for formng

i mages on a recording nedium a nethod for cleaning the inkjet head, and an
inkjet printer. - 43 CLAIMS 1. Aliquid discharge head having a liquid
di scharge surface with rows of |iquid discharge holes for discharging
liquid droplets, conprising; a cleaner forned of a cylindrical elastic
material ; moving nmeans for nmoving thejcleaner relative to the liquid

di scharge surface while the cleaner 1s touching the |iquid discharge
surface; and a cl eaner having a peripheral surface for absorbing |iquid
inside the liquid discharge holes by a change in €ressure inside the liquid

di scharatingles relsess wien ¢hearirdneelhoves hi tee tREHA Y he 1 quid
di scharge surface. 2. The liquid discharge head according to claiml,
wher ei Padkvar@aheFeibsomi nute hol es on the peripheral surface thereof. 3.
The liquid discharge head according to claim]1, erein the cellular
material havilfy et d/ B Gosk HeT9%s Yy T AE5HRY S &g e head
oo 909 10l ol d unctel nAhe. el coner, hag.g. cupumet shope whegein Lhe
S ac MATEY GherThucE eS| Pt 4° B Senay oo sti S HIE AeRY! Gl P g™ o°
diSChanggvggﬁqagcggégﬁngntPi&[a&”k%n Fig. 16A, the direction is to

the right). Here, the rotation speed of the cleaning roller

7 is set so that the rotational speed v2 of the periphery of

the cleaning roller 7 is greater than the traveling speed vl

of the head cap 5. 1In this case, the difference in speed of

the ink discharge surface 6 of the print head 4 and the

peripheral surface of the cleaning roller 7 causes the

cleaning'roller 7 to be rubbed against the ink discharge

surface 6. As a result, the ink discharge surface 6 is

completely cleaned. Even if the driving motor 60 is rotated

so that the traveling speed vl Qf the head cap 5 becomes

greater than the rotational speed v2 of the cleaning roller

7, the ink discharge surface 6 and the cleaning roller 7 are

rubbed against each other, as described above, and the ink

discharge surface 6 is completely cleaned.

On the contrary, as shown in Fig. 16B, the cleaning
roller 7 may be rotated in the direction opposite to the
direction of arrow A of the head cap 5 shown in Fig. 3 (in

Fig. 16B, the direction is to the left). 1In this case, the

difference in the direction of movement of the ink discharge



- 44 wherein the cleaner has a braking nmechanismfor limting the rotation
of the cleaner, so that the cleaner rolls to rub the liquid discharge
surface while the rotation is limted by the braking mechanism 7. The

l'i quid di scharge head according to claim1, wherein the cleaner has a
fixing mechanismfor inhibiting the rotation of the cleaner, so that the

cl eaner noves on the liquid discharge surface while the rotation is stopped
by the fixing nmechanism 8. The liquid discharge head according to claiml1,
wherein the cleaner has a rotation_dggving nechanismfor driving the
rotation of the cleaner, so that the cleaner rolls on the |iquid discharge
surface while the rotation is driven by the rotation driving nmechanism 9.
The liquid discharge head according to claim1l, wherein the noving neans

for novikgider Govk nghe heriedirad relaid vid e PR R & Wit surface
in a direction orthogonal to the longitudinal, direction of the liquid
di schargee sekearing 1701 ek 7 GREIL T R FRAHRA RIGHi hd 2 P%l ai m 1,
further conprising a cap for protecting the qu%gd qischar e surface
wher ei FYPREE | 2BHERS Fro82 1Rt HRFNAFIR THe . © 11.55Tife Q‘?gs_tﬂllutd di schar ge
i ScharGimg RIS RHERSFE | O 17010 Y SEToR TECCY TR AL ows of |1 qui ¢
di scharge As Aé?nowrho'iens ioc_:;r. O.l.%e, iir}lk t%%.lsorem o 1moe|nl‘f:r,altihte»y i?lfk ink col ors.

discharge surface 6 of the print head 4 is cleaned with a

new peripheral surface of the cleaning roller 7, which

appears as the cleaning roller 7 actively rotates.

The series of cleaning operations of thé cleaning

roller 7 of the inkjet head 1 structured as described above

is described by referring to Figs. 17A to 17F. The head cap

5 on the inkjet head 1 shown in Fig. 2 moves in the

direction of arrow A, and the ink discharge surface 6 of the

print head 4 is cleaned. Then, finally, preliminary ink is

discharged. Fig. 17A shows the initial state wherein the

head cap 5 on the ink cartridge 3 is closed. Fig. 1 shows

the inkjet head 1 stowed in the printer 2 in this initial

state.

The head cap 5 installed on the printer 2 receives a

head cap opening signal and moves in the direction of arrow

A relative to the ink cartridge 3, as shown in Fig. 17B.

Together with the head cap 5, the cleaning roller 7 moves in

the direction of arrow A relative to the ink cartridge 3 to

clean the ink discharge surface 6 while being pressed

against the ink discharge surface 6 of the print head 4.



12. A method for cleaning a liquid discharge head having a liquid discharge
. surface with rows of |iquid discharge holes for discharging liquid
droplets, the nethod conprising the steps of: noving a cleaner fornmed of a
cylindrical elastic material on a |iquid discharge surface relative to the
| i quid discharge surface while the cleaner is touching the Iiquid discharge
surface; and absorbing liquid inside the liquid discharge holes by a change
in pressure inside the liquid discharge hol es caused by the cl eaner noving
while touching the liquid discharge suyrface. 13. The nmethod for cleaning
for a liquid discharge head according to claim12, wherein the cleaner
havi ng a peri pheral surface with nmany m nute holes are noved on the |iquid
di scharge surface relative to the liquid discharge surface while the

cl eaner The tdeehiimg tried lieirqdi dodilschhige saprhéra. the intkhedhethaao¢ or
cleaning for a liquid discharge head according to claim 12, wherein the

cl eaner sgafpesed ohexedd [HcarofkaterPaPthalenglepRARENAPLICE] bsed cells are
moved on the |iquid discharge surface while the cleaper is_touching the
liquid Hiigbfabge Ly fte%’ebylgheAblriaﬂi&i“H BeSBARLSE Sppaf&t t%"%%? di schar gi ng
l'iquid - 46 droplets fromrows of Iigui dischargg ho%es formed on a

i qui d BESORRIGE SFr fhiGe TOLGIIOPs T taPri §uidBi $BhaPGet FRAYT 8qlF pped with
a cleaner forned of a qylindri%%L el astic gatenial ang nov%ng neans for

movi ng PREX¥IRESH S reqtdony &% & éFoltf%&P& FS¢hRPQECSHPFACE whil e the
cleaner is tquching the.liquid_discharge rface | ngt cl eaner has a
peri pheral sggfﬁbg P8F%é8§096iﬁgel%agi l?ﬁg?ﬁggt%%@f%ﬁéi% i'schar ge hol es

by a change In BHESIW B nsjde ttfl%le' Iyl @&Qicﬁgggggeub%eé gaggednby the

cl eaner “movi ng iI"e"touching the liquid discharge surface; and a head

renmoval p@?%tf{ﬁ@lie%@ for fd Qi e IFigui @ dijschacgacheadeansaspredet er m ned
(0]

portion e appar'atus and for releasing the head fromthe main body of

the appahatiys.onl Getti& ildmiUind istehadr 4o apRadabwinadgcendiagita ehai m 15,
wherein the cleaner for the liquid discharge head has many m nute hol es on

t he per isphRenawesurdacaddeyreathe hbadlkey isqdiet editsc Rhegeoappatabus
according to claim15, wherein the cleaner for the liquid discharge head

wher ei notthe-ned earem ity camsedoaftidncelfl whar imkt edisahalrgei agrdper and/ or
closed cells. 18. The liquid discharge apparatus according to claim 15,
wher ei n 6t o d ivalildwli @harge heathsesummtlykj et shead ihor sfonsilngoirmages by
di scharging ink and the liquid discharge

preliminary ink discharge is sent to the ink discharge holes

on the ink discharge surface 6 for yellow (Y) ink.

As shown in Fig. 17C, from the ink discharge holes on

the ink discharge surface 6 for yellow (Y) ink, preliminary

discharge ink 18 is discharged. Then, a termination signal

for preliminary ink discharge is sent to the ink discharge

holes on the ink discharge surface 6 for yellow (Y) ink, and

the preliminary ink discharge is terminated. Subsequently,

in a similar manner, the portions of the ink discharge

surface 6 for magenta (M), cyan (C), and black (K) shown in

Fig. 2 are cleaned by the cleaning roller 7. When cleaning

is completed, means for position detection detects the

completion of cleaning and a starting signal and a
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cap. 5 moves, as shown in Fig. 1 rela e to the 1nk
cartridge 3 in the direction of arrow B from the removed
position. Then, the cleaning roller 7 moves together with
the head cap 5 relative to the ink cartridge 3 in the
direction of arrow B. When the head cap 5 returns to its
initial position, the cleaning roller 7 also returns to its
initial position without touching the ink discharge surface
6 of the print head 4.
Subsequently, as shown in Fig. 17F, the head cap 5
fully moves in the direction of arrow B, relative to the ink

cartridge 3, to cover the ink cartridge 3 and its initial

state is restored. Once the initial state is restored, the
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head cap 5 waits for the next command for printing text and
images.

In the'operation described above, preliminary ink is
discharged after cleaning of the ink discharge surface 6 of
the print head 4 is performed. However, if the cleaning
roller 7 does not cause mixing of different colors of ink by
touching the ink discharge surface 6, preliminary ink may be
discharged before cleaning of the ink discharge surface 6 by
the cleaning roller 7 is performed. In this case, there is
no need to control the timing of the preliminary ink
discharge from each ink discharge hole for each color of ink
(vellow (YY), magenta (M), cyan (C), and black (B)) using the
means for position detection.

An image forming apparatus related to the inkjet head 1,
for example an inkjet printer, is described by referring to
Figs. 1 and 18 to 24. The inkjet printer discharges fine
droplets of ink from an inkjet head and prints images by
spraying ink dots onto recording paper. As shown in Fig; 1,
the inkjet printer consists of an inkjet head 1, a printer 2,
a head removal mechanism 19, and a head cap opening
mechanism 20. The inkjet printer is a type of inkjet
printer wherein the inkjet head 1 is directly mounted on the
printer 2.

The inkjet head 1 transforms liquid ink into fine

droplets by, for example, electro-thermal conversion or
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recording paper. The inkjet head 1 is structured in the
same manner as described in Figs. 1 to 17.
The printer 2 functions as an inkjet printer by
mounting the inkjet head 1 in a predetermined position and
is equipped with a recording paper tray, a recording paper
delivery system, an operation driving system, and a control
circuit for the entire printer. 1In Fig. 1, reference number
21 refers to a receiving tray for the paper delivered after
printing.
The head removal mechanism 19 mounts and fixes the
inkjet head 1 in a predetermined position in the printer 2
and also releases the inkjet head 1. The head removal
mechanism 19 consists of, for example, a horizontal stopper
made so that it urges the upper surface of the inkjet head 1
inserted in a predetermined position, which is formed of a
recessed portion in the center of the printer 2. In other
words, the head removal mechanism 19 extends over the entire
width of the printer 2 and may be turned, for example, in
perpendicular and horizontal directions. As shown in Fig. 1,
the inkjet head 1 is stowed in the direction of arrow H with
the stopper standing perpendicularly. Fig. 18 shows the
inkjet head 1 fixed in a predetermined position with the

stopper pulled down in the horizontal direction.

The head cap opening mechanism 20 moves the head cap 5
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relative to the print head 4 with the inkjet head 1 fixed in
a predetermined position of the printer 2 to release the ink
discharge surface 6 (refer to Fig. 2) and also closes the
head cap 5 after printing is completed. The head cap
opening mechanism 20 consists of, for example, engagement of
a rack 22 and a pinion 23 mounted on the side surface of the
printer 2. The detailed structure has already been
described by referring to Fig. 11.

As shown in Fig. 18, the inkjet head 1 is fixed in a
predetermined position in the printer 2 by the head removal
mechanism 19. By rotating the pinion 23 in a predetermined
direction by the motor 44 shown in Fig. 11, the rack 22
moves in the direction of arrow A, as shown in Fig. 19. At
the same time, the head cap 5 shown in Fig. 1 moves in the
direction of arrow A and is opened to be completely removed.

‘The head cap opening mechanism 20 is not limited to
engagement of the rack 22 and the pinion 23. Instead, for
example, a rubber roller may be pressed against each side of
the head cap 5 and a motor may be linked to the rotational
axis of the rubber roller. Friction of the rubber roller
generated by rotating the motor moves the head cap 5 in the
direction of arrow A and opens the head cap 5.

Next, the detailed mechanism and operation for

releasing the ink discharge surface 6 (refer to Fig. 2) by

fixing the inkjet head 1 shown in Fig. 1 in a predetermined
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position of the printer 2 and moving the head cap 5 relative
to the print head 4 (refer to Fig. 2) are described by
referring to Figs. 20 to 24.

Fig. 20 shows the inkjet head 1 being inserted in the
direction of arrow H and stowed in a predetermined position
of the printer 2. Here, the lower edge of each cap lock
hook 24 installed on each inner edge of the inkjet head 1 is
engaged to each stopper 26 on each side of the head cap 5 by
the elasticity of a helical spring 25. 1In this way, the
head cap 5 is integrally mounted to the ink cartridge 3.

Here, the head removal mechanism 19 shown in Fig. 20 is
fixed by being pressed down in the direction of arrow J.
Then, a cap lock releasing piece 27 mounted on the lower
edge of the head removal mechanism 19 urges and turns the
upper edge of the cap lock hook 24 and, as shown in Fig. 21,
pulls up the lower edge of the cap lock hook 24 to release
the engagement with each stopper 26 on each side of the head
cap 5. 1In this way, as shown in Fig. 18, the inkjet head 1
is fixed in a predetermined position in the printer 2 with
the head removal mechanism 19 and, at the same time, the
head cap 5 becomes movable.

Next, as shown in Fig. 21, the head cap opening
mechanism 20 is activated and the pinion 23 is rotated by
the motor 44 shown in Fig. 11 to move the rack 22 in the

direction of arrow A. Then, as shown in Fig. 22, the head
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cap 5 mounted on the bottom surface of the ink cartridge 3
moves together with the rack 22 in the direction of arrow A
and opens. As shown in fig. 2, the ink discharge surface 6
of the print head 4 installed on the bottom surface of the
ink cartridge 3 is cleaned with a cleaning roller 7 biased
with the floating spring 11. 1In Fig. 22, reference |
character P indicates the moving path of the head cap 5.

Then the head cap 5 is moved, as shown in Fig. 23, in
the direction of érrow A along the moving path P. The
cleaning roller 7 attached to the head cap 5 cleans the ink
discharge surface 6 for each color of ink, yellow (YY),
magenta (M), cyan (C), and black (K). Before and after
cleaning, preliminary ink is discharged.

After cleaning of the ink discharge surface 6 for each

color and discharging of the preliminary ink are completed,

the head cap 5 moves fully in the direction of arrow A along

the moving path P, as shown in Fig. 24, and then moves
slightly upwards, as shown in Fig. 22, to be completely
removed. With the head cap 5 in this state, printing of
text and images on recording paper is performed. Since the

head cap 5 move slightly upwards, the stowing space for the

head cap 5 may be small. As shown in Fig. 24, the recording

paper passes below the print head 4 mounted on the bottom
surface of the ink cartridge 3. The recording paper may be

fed through the lower surface of the head cap 5. In this
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case, a rib may be installed on the lower-surface-side of
the head cap 5 to feed the recording paper. Water repellent
treatment may be applied to prevent the ink printed on the
recording paper from being rubbed off.

After text and images are printed on a desired number
of pages, the head cap 5 moves from the completely removed
position, as shown in Fig. 24, in the direction of arrow B
by reversing the steps described above. Then, as shown in
Fig. 21, the head cap 5 returns to the bottom surface of the
ink cartridge 3, and the initial condition is restored.

As shown in Fig. 20, the head removal mechanism 19
opens in the direction opposite to arrow J. This causes the
cap lock hook 24 to be engaged with the stopper 26 on each
side of the head cap 5 by the elasticity of the helical
spring 25. Then the head cap 5 is integrally mounted on the
ink cartridge 3. 1In this way, as shown in Fig. 1, the
inkjet head 1 can be removed from the printer 2.

If the electrical power of the printer is shut off for
some reason when the head cap 5 is completely removed, as
shown in Fig. 24, the head cap 5 will remain in the
completely removed position. If the head removal mechanism
19 opens, as shown in Fig. 20, in the direction opposite to
arrow J, the ink cartridge 3 will be removed with the head
cap 5 remaining in the completely removed position. To

prevent this, when the power of the printer is shut off for
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some reason, the head cap 5 automatically returns to the
initial position shown in Fig. 20. Alternatively, an
interlock mechanism may be installed, which prevents the
head removal mechanism 19 from opening in the direction
opposite to arrow J when the head cap 5 is not in the
initial position, as shown in Fig. 20.

The inkjet printer shown in Figs. 1 and 18 to 24 is a
type of inkjet printer wherein the inkjet head 1 is directly
mounted on the printer 2. The present invention, however,
is not limited to this type, and the inkjet printer may be
an inkjet printer with an inkjet head 1 mounted on the
printer 2 with a tray. In the following, an overview of
another type of inkjet printer is described by referring to
Figs. 25A and 25B.

As shown in Fig. 257, an inkjet head 1, wherein a head
cap 5 is integrally mounted on an ink cartridge 3, is
installed in the direction of arrow Q at a predetermined
position of the inner side of a tray 29. The tray 29 can be
inserted in a printer 2. The tray 29 is moved in the
direction of arrow R to be set inside the printer 2. As
shown in Fig. 25B, when the tray 29 moves in the direction
of afrow R, the head cap 5 is stopped by stopping means
inside the printer 2. The tray 29 is for setting or
replacing the inkjet head 1 inside the printer 2.

Then, the tray 29 continues to move in the direction of
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arrow R to move the ink cartridge 3 in direction of R
relative to the head cap 5. As a result, the head caﬁ 5
opens. At the same time, when the head cap 5 moves in the
direction of R relative to the ink cartridge 3, the
operations shown in Fig. 17A to 17F cause the ink discharge
surface 6 of the print head 4 to be cleaned and the
preliminary ink to be discharged. Then, text ahd images are
printed on recording paper.

In Figs. 25A and 25B, reference numeral 30 indicates a
recording paper tray, reference numeral 31 indicates
recording paper, reference numeral 32 indicates a feeding
roller, reference numeral 33 indicates a feeding belt,
reference numefal 34 indicates a receiving tray, and
reference character S indicates the direction in which the
recording paper is delivered.

According to this embodiment, a cleaner formed of a
cylindrical elastic material touches and moves relative to
an ink discharge surface of a print head. By moving the
cleaner so that its peripheral surface touches the ink
discharge surface, the ink inside the ink discharge holes is
absorbed and removed by a change in pressure inside the ink
discharge holes. 1In this way, the ink discharge surface of
the print head is undamaged and the effectiveness of
cleaning the vicinity of the ink discharge surface of the

print head is improved. Furthermore, since extra ink is not
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absorbed into the ink discharge holes, as in known cleaners
using a suction pump, ink is not wasted.

The peripheral surface of the cleaner has a plurality
of minute pores. The ink absorbed from the inside of the
ink discharge holes by a change in pressure inéide the ink
discharge holes caused by moving the cleaner so that the
cleaner's peripheral surface touches the ink discharge
surface of the print head is caught inside the plurality of
minute pores on the peripheral surface by capillary action.
In this way, the ink is completely cleaned off the ink
discharge surface without leaving any residual ink behind.

The cleaner‘is crowned; it has a slightly wider
diameter in the middle. Therefore, even if the cleaner
.bends in the middle, it will not come apart from the ink
discharge surface.

Since the cleaner moves on the ink discharge surface as
it rolls while touching the ink discharge surface, the ink
discharge surface of the print head is undamaged, and the
effectiveness of cleaning the vicinity of the ink discharge
surface is improved.

The cleaner has a braking mechanism for limiting the
rotation of the cleaner. Since the cleaner rubs the ink
discharge surface by rolling as its rotation is limited by
the braking mechanism, the liquid ink and solidified ink on

the ink discharge surface can be cleaned off without
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damaging the ink discharge surface.

The cleaner has a fixing mechanism for inhibiting the
rotation of the cleaner. Since the cleaner moves on the ink
discharge surface as its rotation is inhibited by the fixing
mechanism, liquid ink and solidified ink on the ink
discharge surface can be cleaned without damaging the ink
discharge surface.

The cleaner has a rotation driving mechanism for
driving the rotation of the cleaner. Since the cleaner
rolls on the ink discharge surface by the rotation driving
mechanism, the ink discharge surface of the print head can
be cleaned with a new peripheral surface of the cleaner,
which appears as the cleaner is actively rotated in a
forward or backward direction.

The elastic cylindrical cleaner is formed of a cellular
material with closed cells and/or open cells and moves
relative to the ink discharge surface of the ink discharge
surface as it touches the ink discharge surface. By moving
the cleaner as its peripheral surface touches the ink
discharge surface, the ink inside the ink discharge holes is
absorbed and removed by a change in pressure inside the ink
discharge holes. At the same time, the ink absorbed and
removed is caught inside the cells and, thus, no residual
ink is left on the ink discharge surface and the surface of

the cleaner. In this way, the ink discharge surface of the
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print head is undamaged and the effectiveness of cleaning
the vicinity of the ink discharge surface of the print head
is improved. Furthermore, since extra ink is not absorbed
into the ink discharge holes, as in known cleaners using a
suction pump, ink is not wasted.

In the embodiment according to the present invention,
an inkjet printer was described as a liquid discharge
apparatus equipped with a liquid discharge head having a
liquid discharge surface with rows of liquid discharge holes,
which discharge liquid droplets. The present invention,
however, is not limited to this and may be widely applied to
other liquid discharge heads and liquid dischérge
apparatuses that discharge liquids. For example, the
present invention may be applied to facsimile machines, copy
machines, liquid discharge apparatuses for discharging DNA
solutions for detecting biological specimens, and liquid
discharge apparatuses for discharging liquids including
electrically conductive particles forming wiring patterns on
printed circuit boards.

As an embodiment according to the present invention, a
line héad inkjet printer was described. The present
invention, however, is not limited to this and may be

applied to serial inkjet printers.

Industrial Applicability
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A liquid discharge head, a method for cleaning the
liquid discharge head and a liquid discharge apparatus may
be applied to, for example, an inkjet head discharging ink
droplets from ink discharge holes for forming iﬁages on a
recording medium, a method for cleaning the inkjet head, and

an inkjet printer.



10°°13(110% & ()-3(!110% & ()-8~ @10! 10% & ()-S910% & ()- 10' 0 10' 0

10' 0)!110% 0& ()-4!g 109%& ()-' g 10% o0& ()-' 8aedE~_@

10! L$ML0% & ()-1"10% & ()- @O0% & ()-f!10% & ()- @s10% & () -

10% & () - PK/ 012dYNC 10! 10: 10:

10:s3' 110% & ()-110% & ()-)!10% & () - (10% & () - S&L0% & () - 29] 1} *<YNC

10111 109& ()-& 10% & ()-& 1 109& ()-1110%: & ()-110% & ()-fL10% & () - 1vwxybC
10!1, m'10% & ()-9g10% & ()-!10% & ()-f910% & ()- 10: 10: 10:

(110% & () - *M ghdE: / Z a3 -

CLAIMS

1. A ligquid discharge head having a liquid discharge
surface with rows of ligquid discharge holes for discharging
ligquid droplets, comprising;

a cleaner formed of a cylindrical elastic material;

moving means for moving the cleaner relative to the
liquid discharge surface while the cleaner is touching the
liquid discharge surface; and

a cleaner having a peripheral surface for absorbing
liquid inside the liquid discharge holes by a change in
pressure inside the liquid discharge holes caused when the
cleaner moves while touching the liquid discharge surface.

2. The liquid discharge head according to claim 1,
wherein fhe cleaner has minute holes on the peripheral
surface thereof.

3. The liquid discharge head according to claim 1,
wherein the cellular material having open and/or closed
cells.

4. The liquid discharge head according to claim 1,
wherein the cleaner has a crowned shape wherein the middle
portion is slightly wider in diameter.

5. The liquid discharge head according to claim 1,
wherein the cleaner rolls on the liquid discharge surface
while touching the liquid discharge surface.

6. The liquid discharge head according to claim 1,
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wherein the cleaner has a braking mechanism for limiting the
rotation of the cleaner, so that the cleaner rolls to rub
the liquid discharge surface while the rotation is limited
by the braking mechanism. |

7. The liquid discharge head according to claim 1,
wherein the cleaner has a fixing mechanism for inhibiting
the rotation of the cleaner, so that the cleaner moves on
the liquid discharge surface while the rotation is stopped
by the fixing mechanism.

8. The liquid discharge head according to claim 1,
wherein the cleaner has a rotation driving mechanism for
driving the rotation of the cleaner, so that the cleaner
rolls on the liquid discharge surface while the rotation is
driven by the rotation driving mechanism.

9. The liquid discharge head according to claim 1,
wherein the moving means for moving for moving the cleaner
relative to the liquid discharge surface in a direction
orthogonal to the longitudinal direction of the liquid
discharge surface.

10. The liquid discharge head according to claim 1,
furtherx comprising a cap for protecting the liquid discharge
surface wherein the cleaner moves together with the cap.

11. The liquid discharge head according to claim 1 being
an inkjet head for forming images by discharging ink wherein

the liquid discharge surface has rows of liquid discharge
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12. Xnetﬁ“%m¥gr cleaning a liquid discharge head having

a liquid discharge surface with rows of liquid discharge
holes for discharging liquid droplets, the method comprising
the steps of:

moving a cleaner formed of a cylindrical elastic
material on a liquid discharge surface relative to the
.liquid discharge surface while the cleaner is touching the
liquid discharge surface; and

absorbing liquid inside the liquid discharge holes
by a change in pressure inside the liquid discharge holes
caused by the cleaner moving while touching the liquid
discharge surface.

13. The method for cleaning for a liquid discharge head
according to claim 12, wherein the cleaner'having a
peripheral surface with many minute holes are moved on the
liquid discharge surface relative to the liquid discharge
surface while the cleaner is touching the liquid discharge
surface.

14. The method for cleaning for a liquid discharge head
according to claim 12, wherein the cleaner composed of a
cellular material having open and/or closed cells are moved
on the liquid discharge surface while the cleaner is
touching the liquid discharge surface.

15. A liquid discharge apparatus for discharging liquid
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droplets from rows of liquid discharge holes formed on a
liquid discharge surface, comprising;

a liquid discharge head equipped with a cleaner formed
of a cylindrical elastic material and moving means for
moving the cleaner relative to the liquid discharge surface
while the cleaner is touching the liquid discharge surface
wherein the cleaner has a peripheral surface for absorbing
liquid inside the liquid discharge holes by a change in
pressure inside the liquid discharge holes caused by the
cleaner moving while touching the liquid discharge surface;
and

a head removal mechanism for fixing the liquid
discharge head on a predetermined portion of the apparatus
“and for releasing the head from the main body of the
apparatus.

16. The liquid discharge apparatus according to claim 15,
wherein the cleaner for the liquid discharge head has many
minute holes on the peripheral surface thereof.

17. The liquid discharge apparatus according to claim 153,
wherein the cleaner for the liquid discharge head wherein
the cleaner is composed of a cellular material having open
and/or closed cells.

18. The liquid discharge apparatus according to claim 15,
wherein the liquid discharge head is an inkjet head for

forming images by discharging ink and the liquid discharge
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surface has rows of liquid discharge holes for one ink color

or a plurality of ink colors.



