19 Decenber 2005 | NKJET HEAD AND | NKJET PRI NTER BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention rel ates f9®Da@nibekeds head
and an inkjet printer, and, nore particularly, to an inkjet head and an

i nkj et printer in which, by providing a cleaning nenber at a head cap for
protecting an ink discharge surface, the body of the printer is reduced in
size. 2. Description of the Related Art Technol ogies for cleaning an ink

di scharge surface of an inkjet head with a cleaning nenber in a rel ated
inkjet printer are disclosed in, forlexanple, Japanese Unexanined Patent
Application Publication Nos. 57-61574 and 6-255117. In the technol ogy

di scl osed in Japanese Unexam ned Patent Application Publication No.
57-61574, a serial -t ypaNKIH] ¢iEATe 2Dl INKISND PRINTER nkj et head
reciprocates as a result of being guided in the widthwi se direction of a

“recordi ng sheet by a guide nmechanism In addition, a cleaning roller

i ncluding an ink absorption layer at its peripheral surface and being

r ot at abBRCRERAUND PFoTHBedNVBNITWOBN a | ocati on where phot ographic printing
or printing on the recording sheet is started and a head accommodati on

| ocati om.si Fiallddogduther dhyeatione si de of the recording sheet in the

w dt hwi se direction thereof. The ink discharge 19 Decenber 2005 - 2
The present invention relates to an inkjet head and an

inkjet printer, and, more particularly, to an inkjet head
and an inkjet printer in which, by‘providing a cleaning
member at a head cap for protecting an ink discharge 3urféce,
‘the body of the printer is reduced in size.
2. Description of the Related Art

Technologies for cleaning an ink discharge surface of
ah inkjet head with a cleaning member in a related inkjet
printer are disclosed in, for example, Japanese Unexamined
Patent Application Publication Nos. 57-61574 and 6-255117.

In the technology disclosed in Japanese Unexamined
Patent Application Publication No. 57-61574, a serial-type
"inkjet head is .used. This inkjet head reciprocates as a
result of being guided in the widthwise direction of a
recording sheet by a guide mechanism. In addition, a
cleaning rollerxr including an ink absorption layer at its
peripheral surface and being rététably held is pfovided
between a location where photographic-printing or prihfing
oﬁ the recording sheet is started and a head accommodation
location situated outwardly of one side of the recording

sheet in the widthwise direction thereof. The ink discharge



Surface of the inkjet head is cleaned by-causing it to conme into contact
« Wth the cleaning roller when the inkjet head reciprocati@Daskhmbet 2605
prirnting operation starts and ends. |In the technol ogy disclosed in
Japanese Unexami ned Patent Application Publication No. 6-255117, an inkjet
head is formed with a length that allows it to cover the entire w dth of
a recording sheet, and is secured above a transportation path of the
recordi ng sheet. An ink- discharge hole is provided in the inkjet head in
correspondence with the entire widthh & —the recording sheet. A cleaning
roller which rotates while it contacts the entire |ength of an ink
di scharge surface of the inkjet head is provided. The cleaning roller is

formed afuwrddd Wi ahe KN il r@5idiicde T Wye dads 1330 1R A Jldr al i ty of

grooves formed in the outer peripheral surface thereof 'so as to extend in

the axi alnth restiat WS tHeealidhite] @1ler WhedUde iHAkGe30Meaet W th the
I nk discharge surface of the inkjet head, and rotates while it noves in a

par al | elredipmatdtes whdrh tie phiadinRpefratabat isaahe aad _oldke direction
of parallel novenent, in order to hold ink in the plurality of grooves, so
t hat the inkIdi shkatgehavibagedisctbeadedn Jhpahskgetngkbniged, when
phot ographic printing or printing by the inkjet head is not carried out for
a | ong HBedrargd 2gip ltioss,ionn Pubdsicdd imm iNok di-26Bange el dnifjetthbedfl Decenber
2005 - is formed with a length that allows it to cover the entire
width of a recording sheet, and is secured above a | |
transportation path of the recording sheet. An ink-
discharge hole is provided in the inkjet head in
correspondence with the entire width of the recording sheet.
A cleaning roller which rotates while it contacts the entire
- length of an ink discharge surface of the inkjet head is
'provided. The cleaning roller is formed of a circular
cylindrical resilient material and has a plurality of
grooves formed in the outer peripheral surface thereof so as
~ to extend in the axial direction. This cleaning roller is
brought into contact with the ink discharge surface of the
inkjet head, and rotates while it moves in a parallel
direction, with the direction of-rotation being in the
direction of parallel movement; in order to hold ink in the
plufality of grooves, so that.the-ink diséharge surface is
dleaned.‘ |
In inkjet printers, when photographic printing or
.printing by the inkjet head is not carried out for a long

period of time, ink inside an ink discharge hole of the



i nkj et head undergoes evaporation drying, thereby resulting in increased
viscosity or solidification of the ink, so that it becomeSedgiibbg2ods to
perform a proper ink discharge operation. In order to prevent this, a
"prelimnary discharge operation” is carried out at -a predeterm ned tine
interval or prior to photographic printing or printing in order to subject
the ink inside the ink discharge hole to a refreshing operation by, for
exanpl e, sucking and discharging the ink inside the ink-discharge hole at
a predetermned location inside the ptimter. Such a technology is

di scl osed in, for exanple, Japanese Unexam ned Patent Application
Publ i cation No. 10-278299. However, in the technol ogy disclosed in Japanese

Unexa”infﬂkf%feﬂéaﬁmmﬁ&§f§$ggdg . SLe¢ion irnd; Sdind ey tredS1 PEGgSSAry to

provi de the eaning roller ne inkjet ‘head acconmodation |ocation
out vwar dl yn ofn ORE, Sddley PEcds 1 6F WA figh Sheeicdfidheo v s, dis eghdon

thereof, so that the size of  the printer body in the wi dthw se direction

thereof j& hassrasedirticaddid %rﬁéﬁs&at{@@ﬁamlagaiéméﬁgei s affixed
inside the printer body, replacenent of the cleaning roller is not easy to

carry ouspérdicidie, i neh deradt thepravériertibpdy auypeetiwdDndayi nat ed because
a receiving section for receiving ink which may get spattered during the

cl eani ngaDéchidiegé ndpetatibad” | Bs niriayiced. afhe predetahrived frmei m nary
di scharge operation for 19 Decenber 2005 4 7
interval or prior to photographic printing or printing in
order to subject the ink inside the ink discharge hole to a
refreshing operation by, for example, sucking and
discharging the ink inside the ink-discharge hole at a
predetermined location inside the printer. Such a
technology is disclosed in, for example, Japanese Unexamined
Patent Application Publication No. 10-278299.

However, in the technology disclosed in Japanese
Unexamined Patent Application Publication No. 57-61574, it
is necessary to provide the c¢leaning roller and the inkjet
head accommodation location outwardly of one side of a
recording sheef in the widthwise direction thereof, so that
the size of the printer body in the widthwise direction
thereof is increased. In addition, since the cleaning
roller is affixed inside the printer body, replacement of
the cleaning foller is not eaey to carry out and the inside

-~ of the printer body may get contamineted because a receiving
section for receiving ink which may get spattered during the
cleaning of the inkjet-head is not provided.

The place Whefe a preliminary discharge operation for



subj ecting ink inside a ink discharge, hole of the inkjet head to a
refreshing operation is carried out is situated outwarHgp&denidee2008lt h of
the recording sheet in the direction in which the inkjet head reciprocates,
that is, the widthwi se direction of the recording sheet. Therefore, a -
prelimnary discharge ink receiving section nust be provided at this

| ocation. Consequently, as expected, the size of the printer body in the
wi dt hwi se direction thereof is increased. In addition, since the
prelimnary discharge ink receiving $ection is provided, so that it cannot
be easily nounted and dismounted, it is difficult to, for exanple, clean
it. In the technol ogy disclosed in Japanese Unexam ned Patent Application

Publ i cat@R olNR 4 n 42R1 4 s 1dee 18NS cHR!dLh NV Y hePlithidlddt y of
grooves formed 1 the outer peripheral surface thereof is brought into

contact nalalih thh@ retednI AR ritilbaca Olcdha dd il head randd otates
while it noves in a parallel direction, with the direction of rotation

bei ng i Butthardikeel emeOlrikthaldreltnaDviBHaingl kelerftorigy tld hough the

cl eani ng performance of scooping up the ink that has adhered to the ink
di schar g rewtfiage inS whRichh thlehamng jerr & cads rrag-dda ey chirHdie ipgr f or mance
of the inkjet head got affected due to wearing of a resin protective

| ayer ofthenwelbebtitiede direvitdes aif tthe reiordiisghahgetsur fMeaefiodges are

formed at the grooves of the 19 Decenber 2005 - 5

a preliminary discharge ink receiving section must be
provided at this location. Consequently, as expected, the

- size of the printer body in the widthwise direction thereof
is increased. In addition, since the preliminary discharge
ink receiving secfion is provided so that it cannot be
easily mounted and dismounted, it is difficult to, for
example, clean it.

In the technology disclosed in Japanese Unexamined
Patent: Application Publication No. 6-255117, the cleaning
roller having a plurality of grooves formed in the outer
peripheral surface thereof is brought into contact with the
ink discharge surface of the inkjet head, and rotates while
if moves in a parallel diréction, with the diréction of
‘rotation being in the direction of parallel movement.
Therefore, although the cleaningiperformance of scooping up
the ink that has adhered to the ink discharge surface is
high, there were instances in which the performance of the
inkijet head got affected due to wearing of a resin
protective layer of an electrode provided at.the ink

discharge surface. 'Edges.are,formed at the grooves of the



cl'eaning roller. Since, by the rotation of the cleaning roller in the
direction of novenent of the cleaning roller, the edgesiowsalenfer2tdy, the
cl eani ng performance is reduced, so that it is difficult to maintain the
cl eaning performance of the initial condition of the cleaning roller for a
long period of tine. Since the ink in the plurality of grooves has no
place to go, the cleaning nmenber can no | onger provide cleaning
‘per f ormance when the grooves are filled conpletely with the ink, so that,

t hereafter, cleaning cannot be perfored. In addition, since the cleaning
roller is fixed inside the body of the printer, replacenent of the
cleaning roller is not easy to carry out and the inside of the printer

body MY Gein1 FOUA AL ChARGAILE %ﬂee&%tva@qms%@% ledifiGRI VI NG | Nk

whi ch may get spattered during 't eaning of the in I S not

providedo 5 dicei 4 hghd 'Hﬂféc{ﬁﬁ{j JfS nldRfdih M d tad ‘%mlatéh trom@ldiows it to

cover the entire wdth of a recording sheet, and is fixed above a

transporgi iydatde B UK BEORH G 1By pliadbrilad 3Ge PRI @

prelimnary discharge operation for subjectlng the ink inside the

i nk- di schiarggat hol e Pfatdre diild alo heach tad m tiRf caekinih O RRIAdAxnce carri ed
out is situated outwardly of the width of the recording sheet, a

prelim raf il sahiafigs iduadiacieiny o t3eCidIeamng Mmuars ffor mvioigy t he
inkjet head in the widthw se direction 19 Decenber 2005 - 6
period of time.

Since the ink in the plurality of grooves has no place
to go, the c¢leaning member can no longer provide cleaning
performance when the grooves are filled completely with the
ink, so that, thereafter, cleaning cannot be performed. In
addition, since the cleaning roller is fixed‘inside the body
of the printer, replacement of the cleaning roller is not
easy to carry out and the inside of the printer body may get
contaminated because a receiving section for receiving ink
which may get spattered during the cleaning of the inkjet
head is not provided.

Since the inkjet head is formed with a length that.
allows it to cover the entire width of a recording sheet,
and is fixed above a transportation path of the recording
sheét, when the place where a preliminary &ischarge
operation for subjecting the ink iﬁsidé the ink-discharge
hole of the inkjet head to a refreshing operation is carried
out is situated outwardily of the width of the recording
sheet, a preliminary,discharge ink receiving section and

means for moving the inkjet head in the widthwise direction




of the recording sheet nust be separately provided at this |ocation.
Therefore, the size of the printer body in the Wdthw se DidedsidrQoopecones
| arge or roughly twice the width of the recording sheet. SUWARY OF THE

| NVENTI ON Enbodi nents of the present invention seek to provide an inkjet
head and an inkjet printer which are constructed so as to reduce the size
of a printer body by providing a cleaning nenber at a head cap for
protecting an ink discharge surface. According to a first aspect of the
present invention, there is providéd5ah i nkj et head conprising: an ink
cartridge for holding ink of one color or of a plurality of colors
therein; a print head including an ink discharge surface including an ink

di schagpge pQl & Yrdhisg haidd omisk Beppbpadatean pheviidked edr tohiidge; a head
cap, which is operable to nove relative to and is renovably nmounted to a

print headtifRl. Pralacdfdge antheaksigdeé sehatye puihsies bbdayvhdrprihet head; and
a cl eaning nenber, provided at a print-head side of the head cap in a

| ongi t wdidAdwigl [Ectdoniet Hdsopss nlahgadprf opughdanitmgcehdhienwiditdechar ge
surface of the print head. By virtue of such structure, the ink discharge
sur f acefofthchaqudirdidpacheést prot ected by the head cap that noves relative
to and is renovably nounted to the print head, and, using the cleaning
menber provided at the print head side of the head cap in the |ongitudinal
direction of the print head, the ink discharge surface of the print head
is SUMMARY OF THE INVENTION

Embodiments of the present invention seek to provide an
inkjet head and an inkjet printer which are constructed so as to
reduce the size of a printer body by providing a cleaning member
at a head cap for protecting an ink discharge surface.

According to a first aspect of the present invention, there
is provided an inkjet head comprising: an ink cartridge for
holding ink of one color or of a plurality of colors therein;

a print head including an ink discharge surface including
an ink discharge hole for discharging ink supplied from the ink
cartridge; |
a head cap, which is operable to move relative to and 1is
removably mounted to a print head, for protecting an ink
discharge surface of the print head; and a cleaning member,
provided at a print-head side of the head cap in a longitudinal
direction of the print head, for cleéning the ink discharge
surface of the print head.

By virtue of such structure, the ink discharge surface of
the print head is protected by the head cap that moves relative
to and is removably mounted to the.print head, and, using the
cleaning member provided at the print héad side of the head cap
in the longitudinal direction of the print head, the ink

discharge surface of the print head is




19 Decenber 2005 7 cleaned. Wen the structure of the first aspect is
used, an ink receiving section for receiving ink preli mipardckinbet 2adsar ged
froman ink discharge hole may be provided at .an i nner side of the head
cap. By this, the ink prelimnarily discharged fromthe ink discharge hole
is reliably held in the ink receiving section of the head cap. \Wen the
structure of the first aspect is used, neans for detecting a timng of
prelimnary discharge froman ink discharge hole of the print head when
the head cap noves relative to the print head may be provided at either an
ink cartridge or the head cap. By this, using the detecting neans provided
at either the ink cartridge or the head cap, it is possible to detect the
timng of %ﬁ% fPrelimnary discharge fromthe ink- discharge hole of the
‘print hea en the head cap noves relative to the print head Wen the
structure ofg} Lﬁrst ect |st#sed he cleanln%Snenber may be forned
so as to have A cifediare AdtiCar "Ehap®shal® ¢5ds Tht'd contact with

the ent Iﬂe%elﬁf}gj fbéﬁtjtcme fd}k HSohei 9§ shkfpee1ohihhein Widatkgand my
be renovably held by the head cap. By this, the cleaning nenber renovably

Bel d Ey firdn hﬂﬁ&m@&ﬁé&ﬂ%ﬁg& e M didy abe6i ﬁ_ﬁ_bﬂriiﬂe@yhltndlfﬂ caalneshapaid s
rought

of the head cap.

By this, the ink preliminarily discharged from the ink
discharge hole is reliébly held in the ink receiving sectién
of the head cap.

When the structure_of the first aspect is used, means for
detecting a timing of preliminéry discharge from an ink
discharge hole of the print head when the head cap moves
relative to the print head may be provided at either an ink
captridge or the head cap. |

By this, using the detecting means provided at either
the ink cartridge or the head cab, it is possible to detect
the timing of the preliminary‘discharge from the ink-
discharge hole of the print head when the head cap moves
‘relative to the print head.

When the structure of the first aspect is used, the
_cleanlng member may be formed so as to have a clrcular
cylindrical shape that comes into contact with the entire
1engfh of the ink discharge surface bf fhe print head, and
may be removably held by the head cap. |

By this, the cleaning member removably held by the head

cap and formed with a circular cylindrical shape is. brought



19 Decenber 2005 - 8 into contact with and cleans the entire I ength of the

ink discharge surface of the print head. Wen the cl eanomgcamBberonss
formed so as to have a circular cylindrical shape that conmes into contact
with the entire length of the ink discharge surface of the print head,

and is renovably held by the head cap, neans for biasing the cleaning
menber towards the ink discharge surface of the print head nay be provided
at a portion where the cleaning ngnge[ is held by the head cap. By this,
usi ng the biasing neans provided at a portion where the cleaning nenber is
hel d-by the head cap, it is possible to bias the cleaning nenber towards
the Ink discharge surface of the print head. When an ink receiving section
for regdioviaguptakt witdl iandacleégndi $bhaegédrer dmnath € ditehbitlge hole i s
provided at an inner side of the head cap, neans for preventing the

prel i Mirrhdngeli soh@agedf k¢ rpriBéi hgadspatt ered back may be provi ded at
a receiving surface of the ink receiving section. By this, using the

spat t er i ngWbaek thee vderiodg drEaRbeHrbyi Heamet $Aeafel®i WAYE surface of the

ink receiving section, it is possible to prevent the ink prelimnarily
di sch&igemnkarerakindelonk shereviRgtseeresn Promcopdiadr i“g’gth bk .

According to a second aspect of _the gresent i_nvention, . _
entire length of the ink discharge surface of the print head,

and is removably held by the head cap. means for biasing the
cleaning member towards the ink discharge surface of the
print head may be provided at a portion where the cleaning

member is held by the head cap.

By this. using the biasing means provided at a poftion
Qhere the cleaning member is held by the head cap. it is
possible to bias the cleaning member towards the ink
discharge surface of the print head.
ﬁhen an ink receiving section fof receiving ink
preliminarily discharged from an ink discharge hole is
provided at an iﬁner gide of the head cap, means for
' prevénting the preliminarily discharged ink from being
spattéred back may be provided at a receiving surface of the’
ink receiving section- | |
By this, using the spattering—badk preventing means
_ br0vided at the receiving sﬁrface of the ink-receiving
‘section, it is possible to pfevent the ink preliminarily
discharged towards the ink receiving section from spattering

‘back.

According to a second aspect of the present invention,



19 Decenber 2005 - 9 there.is provided an inkjet printer conprising an
~inkjet head including an ink cartridge for hol ding ink @fpsempepdsys or of
a plurality of colors therein, a print head including an ink discharge
surface including an ink discharge hole for .discharging ink supplied from
the ink cartridge, a head cap, which noves relative to and is renovably
nmounted to the print head, for protecting the ink discharge surface of the
print head, and a cl eaning nenber, provided at a print-head side of the
head cap in a longitudinal direction of -the print head, for cleaning the
i nk di scharge surface of the print head; a head nounting-and-di snounting
mechani sm for nounting and securing the. inkjet head to a predetern ned

I ti f .printer. bad d.f. i ti Jnkj.et . f th

ocat Lol LILGT RO 0 Gt Sl et rom Lhe
| aci ng- =T, i hani . i . i-nk . dj f

2 &, "0 SN0 B LG MIEOVEE) Bl g e de s e
ith the_lnkjet hei d ; i |4 ti f th

v e b e b9 b eSS hpokle, PLEYRLEIAG LORRIGG 11e

Structurg jys sfcﬂ%ﬁ?%aguﬁg%i ag.-c Qe ndl SEOYRE G SBGHYY $B1d Ky NKj et

head is nmounted to a i snmount e roma predeterm ned location of the
print er 3edhard4signd nkheuppad a2 R il ¢had1 AR JaeBvIdYS ,MRChaidmaphi | e the

i nkj et head 1s nounted to the predeterm ned | ocation of the printer body,

the heagdingap mdpveRvedibehatbl €8 hadt B8 Pemblably mounted to the
print head, for protecting the ink discharge surface of the
print head, and a cleaning member, provided at a print-head
side of the head cap in a longitudinal direction of the
print head, for cleaning the ink discharge surface of the
print head; a head mounting-and-dismounting mechanism for
mounting and securing the inkjet head to a predetermined
location of a printer body and for dismounting the inkjet
head from the predetermined location of the printer body:
and a head cap placing-and-removing mechanism for uncovering
the ink discharge surface and for placing the head cap after
complefion of a printing operation by, with the inkjet head
being secured to the predetermined location of the printer
body, moving the head cap relative to the print‘head.

By such a structure, using the head mounting-and-
'dismounting mechanism, the inkjet head is mounted to and
_dismounted from a predetérmined 1oca£ion of the printei body.

- Using the head cap placing-and-removing mechanism, while the

inkjet head is mounted to the_ﬁredetermined location of the

printer body, the head cap is moved relative to the print



19 Decenber 2005 - 10 head in order to uncover the ink discharge surface
.and to place the head cap after conpletion of a printing paahtdodas Usi ng
the inkjet head including the ink cartridge, the print head, the head cap,
and the cleaning nenber, ink is formed into very fine particles and the
~very fine particles are discharged in order to blow ink dots onto a
recordi ng sheet, whereby printing is perforned. The inkjet printer may
further conprise an ink receiving section, provided at an inner side of
the head cap of the inkjet head, foriGeceiving ink prelimnarily

di scharged fromthe ink discharge hole. By this, the ink prelimnarily

di scharged fromthe ink- discharge hole is reliably hel d at the ink

recei Vi g spotl - adl NS NEALCaRe BRI ERCRUTLONOF THE DRAWNGS Fi g

1 is a perspective view of an tnkj et e present

| nventi gg_aaézadtaﬁ.aorﬂéwr r@%m@ co\ﬁﬁ)']% e dekd %&eﬁeﬂg%j 3; st JEtes, . of a

formus prese i nvention Ig. 21s a sverse

secti ongfs M LW thiejed HdRE 1*?1%%&9@"‘”%%’ ik ca].c'tIF:‘L'(ﬂge 3 e ansuﬁfe Vi ew

of specific exanp es of a head cap, a cleaning roller, and an'ink

recei Vi B SLCHHAN MWW ad N 0 1 AR H8eRMBRMBER0S ink is formed

into very fine particles and the very fine‘particles'are
discharged in order to blow ink dots onto a recording sheet,
whereby printing is performed.

The inkjet printer may further comprise an ink
receiving section, provided at an inner side of the head cap-
of the inkjet head, for receiVing ink preliminarily
discharged from the ink discharge hole.

By this, the ink preliminarily discharged from the ink-
discharge hole is reliably held at the ink receiving section

of the head cap.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an inkjet head of an
embodiment of the present invention and a printer body, to
.which the inkjet head is mounted, of a form used in the
present invention.

Fig. 2 is an enlarged transverse sectional‘view of the
inkjet head shown in Fig. 1.

Fig. 3 is a side wview of specific examples of a head
cap, @& cleaning roller, and an ink receiving section shown

in Fig. 2.



-'11 Fig. 4is a plan view of the specific exanples of the head cap, the
~cleaning roller, and the ink receiving section. Fig. 5 i19 Becffder 0088 Vi ew
taken along line V-V of Fig. 4. Fig. 6 illustrates nmeans for detecting a
timng of a prelimnary discharge operation from each ink discharge hole
carried out when the head cap noves relative to the print head. Figs. 7A
and 7B schematically illustrate another form of the cleaning roller. Fig.
8 is a graph showi ng changes in an ink liquid penetration distance with
respect to an ink absorbing nenber - Wilth tinme. Fig. 9 schematically
illustrates still another formof the cleaning roller. Fig. 10
schematically illustrates another formof the ink receiving section of the

head . Fig, 11 atjcal ly. il t ! f t he ink
ecei ving sebtFont of ha KB i Sl GBSt SRS SETHRL i g
operatigHobag LhE steaning Loliet aatbhchead capeglsbheckokieh.head,

Fig. 13 Ts a ectrve vie an inkjet printer of an enhbodi nent of the

present inveﬂ%pnsi{g é(w‘.%é;@t%&f'ai &l thead d fo@uligd v hr dor 184S a
perspective view simlarly show ng the 19 Decenber 2005
4. '

Fig. 6 illustrates means for deftecting a timing of a
preliminary discharge operation from each ink discharge hocle
carfied out when the head cap moves relative to the print
head.

Figs. 7A and 7B schematically illustrate another form
of the cleaning roller.

Fig. 8 is a graph showing changes in an ink liquid
pénetration distance with respect to an ink absorbing member
with time. _

Fig. 9 schematicélly jillustrates still another fqrm of
the cleaning roller.

Fig. 10 schematically illustrates another form of the
ink receiving section of the head cap.
| Fig. 11 schematically illustrates still another form of
the ink receiving section of the head cap.

Figs. 12A to 12F illustraté a cleaning operation using
the cleaning roller énd the héad cap of the inkjet head. |

Fig. 13 is a\perspective_view oflan inkjet printer of
an embodiment of the present invention in which the inkjet
head is mounted.

Fig. 14 is a perspective view similarly showing the




-12 inkjet printer of the enbodi nent of the present invention in which
the head cap is renbved. Fig. 15 illustrates a specific Esd@RiserrHeE Whi ch
the inkjet head shown in Fig. 1 is accormbdated in a. predeterm ned

| ocation of the printer body as a result of -insertion thereof in the
direction of arrow H, and an operation thereof. Fig. 16 illustrates the
specific nmechanismin which the inkjet head is secured to the
predeterm ned | ocation of the printer body by a head

nmount i ng- and- di snounti ng nmechani sm- ar@ 4n which the head cap is nade
novabl e, and an operation thereof. Fig. 17 illustrates the specific
mechani smin which the .head cap nounted to the bottom surface of an ink
cartridge. .is being remv as resul t of venent thereof in.the,

G oot s dnkget, Pranter B ¥ e BnBoaingn's s T BRpenls R eATT o ¢ e
specific. ne h35%§%ria which the. head cap successively noves in the

di rect i §HE owR? §F8nGaTHB\VENEt path P, and an operation thereof.

wi Uhar aval | pbedci bn sbTuSPERkee T SEREREIR plcBbiin' IR WS A8 5,70

A.al h R, ,a , f. Figs. 20A and
arrow 1?1'}@%% h@gadl {Eﬁ‘égrgfg%x RGN 1 1%”%%&?)%{&:?}(%!&3’1& hereof. Figs an

20B schéematica e arnot her type o jet printer having the

i nkj et B%@qe%QERE%@dtQOEQ%i$% DecemRen 2902 r body .as a result of

insertion thereof in the direction of arrow H, and an

operation thereof.

Fig. 16 illustrates the specific mechanism in which the
"inkjet head is secured to the predetermined location of the
‘printer body by a head mounting-and-dismounting mechanism
and in which the head cap is made movable, and an operation

thereof.

Fig. 17 illustrates the specific mechanism in which the
head cap mounted to the bottom surfaoe of an ink cartridge
is being removed as a result of movement thereof in the
direction of arrow A, and an operation thereof.

Fig. 18 illustrates the specific mechanism in which the
head cap successively moves in the direction of arrow A
along a movement path P, and an operation thereof.

Fig. 19 illustrates the specific mechanism in which the
head cap is at a withdrawal.poéition as a result of
.méximally moving in the direction of arrow A along the
movement path P, and an operation thereof.

Figs. 20A and 20B schematically'illﬁstrate another type

of inkjet printer having the inkjet head mounted to the



. 13 printer body through a tray. DESCRI PTION OF THE PREFERRED EMBODI MENTS

Hereunder, a detailed description of enbodinents of the {gpsRaRMEr dobseNti OoN

"will be given with reference to the attached drawings. Fig. 1 is a
perspective view of an inkjet head 1 of an .enbodi nent of the present
invention and a printer body 2, to which the inkjet head | is nounted, of

a formused in the .present invention. In Fig. 1, the inkjet head 1 is
separately forned, and is of a type that is directly nounted to the
printer body 2. The inkjet head 1 is agcompdated in the direction of
arrow H, and is set so as to be fixed to the printer body 2 in order to
form an |nkjet printer. The inkjet head I fornms liquid ink into very fine
particles el ectrot hermal conversion or el ectromechani cal
conver S|W1¥tﬁﬂ%ﬂd§’c%&g ife &% fine particles in order to blow ink
~dots onto a recording sheet. As shown in Figs. 1 and 2, the inkjet head |
conprises an ink cartridge 3, a print head 4, and a head cap 5. The ink

ITs noudir el A dved Vel ot 1 Y U of ﬁ'vféi i et on

of the print g FeﬁaﬁgEZ AR B fosloathaba S OB dNBAN ide adlth of

recordlng shee hwi §€ “di'recti r eof

f our x‘%%%c &S A8 W Eded B8EF LW NOUSE NG apdle ar e f' ' ' ed

with |n orrespon I ng
attached drawings.

Fig. 1 is a perspective view of an inkjet head 1 of an

embodiment of the present invention and a printer body 2, to

- which the inkjet head 1 is mounted, of a form used in the
presentrinvention. In Fig. 1, the inkjet head 1 is
separately formed, and is of a type that is directly mounted
tb the printer body 2. The inkjet head 1 is accommodated in
the direction of arrow H, and is set so as to be fixed to
the priﬁter body 2 in order to form an inkjet printer.

The inkjet head 1 forms ligquid ink into very fine
pérticles by, for example, electrothermal conversion or
electromechanical conversion, and discharges the very fine
particles in order to blow ink dots onto a recording sheet.
As shown in Figs. 1 and 2, the inkjet head 1 comprises an
.ink cartridge 3, a print head 4, and a head cap 5.

- The ink cartridge 3 hglds ink of oné color or of a
plufality of colors therein. Its hoﬁéing is extended so as
;o be elongated in the widthwise difection of the printer
body 2 shown in Fig. 1, that is, over the entire width of a

recording sheet in the widthwise direction thereof.



four colors, yellow Y, nmagenta M cyan C, and black K The ink cartridge 3
.is fornmed of, for exanple, a hard resin. As shown in Fi gg ZeckMBengss an
enlarged transverse sectional view of the inkjet head 1 shown in Fig. 1),
the print head 4 is provided at the bottom surface portion of the ink
cartridge 3. The print head 4 fornms the ink supplied fromthe ink cartridge
3into very fine particles, and discharges the very fine particles. The
print head 4 includes ink discharge surfaces 6 having very small ink-

di scharge hol es provided in corresponience with the entire wdth of a
recordi ng sheet along the longitudinal direction of the ink cartridge 3.
The i nk discharge surfaces 6 extend in the |ongitudinal direction of the

ink cartyfi ' i . it h f I
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3. The head gapshogfvehsrige bnkwHieAh2EUBn eHibhagee ¢rahsiiReserint head 4

and protects themin order to
sectional view of the inkjet head 1 shown in Fig. 1), the
print head 4 is provided at the bottom surface portion of
the ink cartridge 3. The print head 4 forms the ink
supplied from the ink cartridge 3 into very fine particles,
and discharges the very fine particles. The print head 4
includes ink discharge surfaces 6 having very small ink-
discharge heles provided in correspondence with the entire
width of a recording sheet along the longitudinal direction
of the ink cartridgeVB. The ink discharge surfaces 6 extend
in the longitudinal direction of the ink cartridge 3, and
are provided in correspondence with the four colors of_ink,
yellow Y, magenta M, cyan C, end black K, respectively.

_ Although not shown, the portions of the ink discharge
surfaces 6 that include the ink-discharge holes of the
corresponding coiors of ink, ¥, M, C, and K, and the
portions_thereof that include protrusions where head '
electrodes are covered with resin on both sides of the
corresponding ink-discharge holes are formed so as to have
undulating planar shapes. |

The head cap 5 is mounted to the bottom surface of the



prevent drying and cl oggi ng of the ink-discharge holes. The head cap 5
. extends so as to be elongated to the sane |ength as theguehbgr 8604 he i nk
cartridge -3, has the shape of a box that is shallow and that has an open
top side, and noves relative to.and is renovably nounted to the print head
4. The head cap 5 noves, as indicated by arrows A and B, in a direction
orthogonal to the longitudinal direction of the 1ink discharge surfaces 6
of the print head 4. Wen the head cap 5 has noved in the direction of
arrow A, it is removed fromthe ink Idartridge 3, whereas, when the head
cap 5 has noved back in the direction of arrow B, it is placed on the ink
cartridge 3 again. The head cap 5 is forned of, for exanple, a hard resin.
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the head cap 5 in the longitludinal direction of the erefore,

the cl eppboEntohk9ing Eﬁdp&QMbgiﬂ paEakhel ihe-Wedengd wdhpal. dighgction of
the ink discharge surfaces 6 0 ?he print head 4. Thé cleaning roller 7

noves i RehBecagi beektonasf sar hoWeH BLOBIoWghltelih@Nedd Gakhed 2bhg@hder to
clean the ink discharge surfaces 6 of the print head 4. 19 Decenber 2005 -
16 An askthechoubNggSe£t tha 8nkScatrtthagky 3pr avisdathedlshiadpR of a '
box that is shallow and that has an open top side, and moves
relative to and is removably mounted to the print head 4.
‘The head cap 5 moves, as indicated by arrows A and B, in a
direction orthogonal to the longitudinal direction of the
ink discharge surfaces 6 of the print head 4. When the head
cap 5 has moved in the direction of arrow A, it is removed
from the ink cartridge 3, whereas, when the head cap 5 has
moved back in the direction of arrow B, it is placed on the
ink cartridge 3 again. The head cap 5 is formed of, for
example, a hard resin.
A cleaning roller 7 is provided at the inner side of
the head cap 5. The cleaning roller 7 is a cleaning member
for cleaning the ink dischargersurfaces 6 of.the pri;t head
4, and is mounted at one side portion inside the head cap 5
in the longitudinal direction of the head cap 5. Therefore,
the cleaning réller 7 is provided parallel to the |
longitudinal direction of the ink disdharge surfaces 6 of
the print head 4. The cleaning roller 7 moves in the
direction of arrow A along with the head cap 5 in order to

clean the ink discharge surfaces 6 of the print head 4.



i nner side of the head cap 5. The ink receiving section 8 receives _

. prelimnarily discharged ink fromthe ink-discharge hol@eadenitae2oas nt
head 4, so that part of or the whole bottomsurface of the

shal | ow box- shaped head cap 5 receives the prelimnarily discharged ink

Next, specific exanples of the head cap 5, the cleaning roller 7, and the

ink receiving section 8 will be described with reference to Figs. 3 to 5.

In Fig. 4, the head cap 5 is fornmed into an el ongated shape in accordance

with the width and length of the ink t@artridge 3 shown in Fig. 1. shown in

Fig. 3, the head cap 5 is fornmed with a bottom surface (lower portion) and

into the shape of a shallow box in which a side of upstanding portions of

i de wal | s ahgngnict DEcgOYRE BELKRBA'Y LS Qbgn) R AReS 2R0VSe the

head cap 5 noves, as indic by the arr an , In-adirection
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' As shown in~ Fig. 3, as positioning nmeans used when

of the print hea (
the heagdeeaBvasi %reﬂ'iﬁl(i%ﬁﬁ'iﬁvo diReHatgearidd ddom @afal fhidfd ffcidigdead cap

5 has noved back in the diréction of arrow B, a positioning paw 12 is

provi deHoakst B¢ top pRdnROhklkan 40f & Sinda WRldt ff dheheasherp 5 opposite
to the cleaning roller 7. The positioning pawl 12 positions the head cap 5

as a reboktonf subthng stoppedshy1d osi-tRxedgmpefd Head oy Pporddived the
i nk 19 Decenber 2005 - 17 cartridge 3.
the preliminarily discharged ink.
Next, specific examples of the head cap 5, the cleaning

roller 7, and the ink receiving section 8 will be described
with reference to Figs. 3 to 5. In Fig. 4, the head cap 5
is formed into an elongated shape in accordance with the
width and length of the ink cartridge 3 shown in Fig. 1. As
shown in Fig. 3, the head cap 5 is formed with a bottom
surface (lowexr portion) and into the shape of a shallow box
in which a side of upstanding portions of side walls aiong
the entire periphery is open. As mentioned above, the head

cap 5 moves, as indicated by the arrows A and B, in a
direction orthogcnal to the longitudinal direction of the
ink discharge surfaces 6 of the print head 4. As shown in
Fig. 3, as positioning means used when the head cap 5 is
placed onto the ink cartridge 3 again after the head cap 5

' has moved back in therdifectidn of arrow B, a positioning
pawl 12 is provided at the top end portion of a side wall of
the head cap 5 opposite to the cleaning roller 7. The

positioning pawl 12 positions the head cap 5 as a result of

being stopped by a side edge of the lower portion of the ink



The cleaning roller 7, which is fornmed into a circular cylindrical shape

. and which cones into contact with the ink discharge surfi@dasembef 2005 pri nt
head 4 over the entire- length of the ink discharge surfaces 6, is
renovably held. near one of the side walls of the head cap 5 in the

| ongi tudi nal direction thereof at the print head 4 side of the head cap 5.
More specifically, as shown in Fig. 4, protruding pins 9 are provi-ded at
both end portions of the cleaning roller 7, and, as shown in Fig. 3, are
hel d by substantially U shaped upstahtling hol di ng nmenbers 10. Pin
receiving sections at the top portions of the holding nenbers 10 can be
resiliently wi dened and narrowed. By pushing the pins-9 against the
pin-recgg¥39gd§gcgtons from thereabove, the pin-receiving sections are

wi dened an receive the pins 9, and, thereafter, are narrowed and hold

the pins 9. fwe COTMERSAg PY11&ESYNOwhiEnPi8S £8riBual ftot RechiBuliagei Vi ng
sections are w dened, so as to allow renoval of the pins 9. As shown in

Figs. 4cgngnarithe shhapH! ahdCwhiiBdl itdles ShaRe Ohtke ¢liednivhe rielkd er 7 is
what is called a crowmn shape where the central portion in the |ongitudinal

di recti ansthargef sagrapder 8t eley thidl gleintheéetideanioR@ ahleelentdeas this
shape to prevent the cleaning roller 7 from noving out of contact with the
i nk di steaggr 68r tReesnk Whephi2glecanfaices0@y -islGemblvabagntiedld porti on of
the cleaning roller 7 in the

near one of the side walls of the head cap 5 in the

longitudinal direction thereof at the print head 4 side of

the head cap 5. More s?ecificdlly, as shown in Fig. 4,

" protruding pins 9 are provided at both end portions of the
cleaning roller 7, and, as shown in Fig. 3, are held by
substantially U-shaped upstanding holding members 10. Pin-
receiving sections at the top portions of the holding
members 10 can be resiliently widened and narrowed. By
pushing the pins 9 against the pin-receiving sections from
thereabove, the.bin—receiving sections are widened and
receive the pins 9, and, thereafter, are narrowed and hold
the pins 9. 1In contrast, by raising the pins 9 upward, the
pin-receiving éections are widened, so as to allow removal
of the pins 9.

As shown in Figs. 4 and 5, the circular cylindrical
shape of the cleaning roller 7 is what is called a crown
shape where the central portion in tﬁe longitudinal
direcfion thereof is moderately thick. The cleaning roller

7 has this shape to prevent the c¢leaning roller 7 from

moving out of contact with the ink discharge surfaces 6 when



- longi tudinal direction thereof flexes downward. The portion of the

. cleaning roller 7 that cones into contact wwth the ink mﬁmt@ezem&faces
6 is resilient and is forned of a material that absorbs ink. Mre
-specifically, the core material of the cleaning roller 7 is fornmed of, for
exanple, a netal or a hard resin, while the peripheral portion thereof
situated outwardly of the core material is forned of a resilient materi al
and a porous material having an ink absorption property. As shown in Fig.
3, afloating spring 11 is interposedl8at the portion where the cleaning
roller 7 is held by the head cap 5. The floating spring 11 is means for
biasing the cleaning roller 7 towards the ink discharge surfaces 6 of the

print nead dontSall Por@idAPle: ARG MG § sin Supstantially
- U-shaped in side view, and is inserted bel'ow the pins 9 near the hol ding

menber s 1184iBuasads! Hg.rﬁa@%mlﬁ' NS IO (WAt | NOrsPridig: il t0 act

on the pins 9 at both end portions of the cleaning roller 7, the cleaning

roller 3epiasseieadangstrolined Nk tdia3C i@ swiawsnitadf witn tid nt head 4
with a substantially uniformforce. By this, as showmn in Fig. 2, with the

head capnk BgkBBarpkagegrarelshe het remisudacand ihedmkedat rd dge 3, the
cleaning roller 7 i's such as to cone into contact with the entire length

of the makediiathahge avsbabes imkaf mh&epHpﬁciﬂidkthbeﬂuammae 19 head 4
due to the biasing force of the floating spring 11
material of the cleaning roller 7 is formed of, for example,
a metal or a hard resin, while the peripheral portion
thereof situated outwardly of the core material is formed of
a resilient material and a porous material having an ink
absorption property.

As shown in Fig. 3, a floating spring 11 is interposed
at the portion where the cleaning roller 7 is held by the
head cap 5. The floating spring 11 is means for-biasing the
cleaning roller 7 towards the ink discharge surfaces 6 of
the print head 4; is, for example, a plate spring that is
substantially U-shaped in side view; and is inserted below
the pins 9 near the holding members 10. By cauéing the
biasing force of the floating spring 11 to act on the pins 9
at both end portions of the cleaning roller 7, the cleaning
roller 7 presses against the-ink discharge surfaces 6 of the
print héad 4 with a substantiélly'uniform forée.

By this, as shown in Fig. 2, with the head cap 5 being
placed on the bottom surface of the ink cartridge.B, the

cleaning roller 7 is such as to come into contact with the

entire length of the ink discharge surfaces 6 of the print



and the resilient force and the crown shape of the cleaning roller 7. The
_floating spring 11 is not linited to a substantially Uislnpesbpt 2005
spring, so that it may be a coil spring. The cleaning roller 7 is such as
to be driven and rotated as a result of comng-into contact with the ink
di scharge surfaces 6 of the print head 4. Therefore, as shown in Fig. 2,
when the head cap 5 noves in the direction of arrow A the cleaning roller
7 rotates while it comes into close contact with the entire length of the
i nk- di scharge surfaces 6 of the printt¢head 4 with a proper pressure in
order to, by this rotational novenent, clean off the ink that has adhered
to the ink discharge surfaces 6. In thls case, is possible to clean off

the | nk pidhoula.d LYing f oL EGH1 Ve Laver sy dﬁogmefgorw eLgg19dgp provi ded
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menbers 10, the <cleéaning roller 7 is prevented fron1rotat|ng In this
case, l%dRaceham005 - 20 the cleaning roller 7 noves while it rubs
agai nst the ink

The cleaning roller 7 is such as to be driven and

rotated as a result of coming into contact with the ink
discharge surfaces 6 of the print head 4. Therefore, as
shown in Fig. 2, when fhe head cap 5 moves in the direction
of arrow A, the cleaning roller 7 rotates while it comes
into close contact with the entire length of the ink -
discharge surfaces 6 of the print head 4 with a proper
pressure in order to, by this rotational movement, clean off
the ink that has adhered to the ink discharge surfaces 6.

In this case, it is possible to clean off the ink without
injuring protective layers where head electrodes provided at
the ink discharge surfaces 6 are covered with resin.

The cleaning roller 7 may be secured so as not to
rotate while it is in contact with any one of the ink
discharge surfaces 6 of the print head 4. For example, in

‘Fig. 3, by providiﬁg two pins 9 at both end portions of the
cleaning roller 7 in the vertical directien, and by
inserting the two pins 9 at both end portions into a
substantially U-shaped groove of the holding members 10, the

cleaning roller 7 is prevented from rotating. In this case,



di'scharge surfaces 6. Therefore, it is possible to clean off solidified
. ink stuck on the ink discharge surfaces 6, not to nenti o Ddcgmbér 2006 St uck
on the ink discharge surfaces 6. The cleaning roller 7 nmay be such as to
rotate while it rubs against the ink discharge surfaces 6 of the print
head 4 by limting the rotation of the cleaning roller 7 by a braking
mechani sm For exanple, in Fig. 3, the braking nechanismis a nechanismin
which a proper resilient nmenber is interposed at the portion where the
pins 9 provided at both end portions2@f-the cleaning roller 7 are held by
the holding nenbers 10, and in which the pins 9 are press-fitted to a
hole formed in the resilient nenber, or both end surfaces of the cleaning

roller {nar@iREGS%FPhaAGHeY QR Shda Surd Q:Ql%s()ffa rfcignsrte%h'ei R member .

The braki ng mechanism™ produces a proper braking when the cl eani ng
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slightly whiTe~ it rubs agai nst the I nk dischargé surfaces 6, it can clean

of f sol hgief Led jiank 13laUGHKOR thld& 10K 13icS G 96 s HEHRC8ar®adaal 6,0 mention
liquid ink stuck on the ink discharge surfaces 6, wthout injuring the ink

di scharget ¢dr hae23of 1AuIROWRK &S om3 the Inka[ilstka®leor bi ng nenber 13
Is .laid on a receiving surface, or bottom surface, of the ink 19 Decenber
‘2005 2lsur€aeky By section 8 at the inner side of the head cap 5.
The cleaning roller 7 may be such as to rotate while it
rubs against the ink discharge surfaces 6 of the print head
4 by limiting the rotation of the cleaning roller 7 by a
braking mechanism. Por example, in Fig. 3, the braking
mechanism is a mechanism in which a propef resilient member
is interposed at the portion where the pins 9 provided at
both end portions of the cleaning roller 7 are held by the
holding members 10, and in which the pins 9 are press-fitted
to a hole formed in the resilient member, or both end
surfaces of the cleaning roller 7 are press—cbntacted to a
side surface of the resilient member. The braking mechanism
produces a proper braking force when the cleaning roller 7
rotates. 1In this case, sincé the cleaning roller 7 rotates
slightly while it rubs against the ink discharge surfaces 6{
. it can clean off solidified ink stuck on the ink dischargé
surfaces 6, not to mention liéuid ink stuck on the ink
discharge surfaces 6, without injuring the ink discharge
surfaces 6.

As shown in Figs. 3 to 5, an ink-absorbing member 13 is

laid on a receiving surface, or bottom surface, of the ink




The i nk-absorbi ng nenber 13 is neans for preventing ink prelimnarily
. discharged fromthe print head 4 fromspattering back; 19 Dezemder 2605a
porous, high nolecular material, such as sponge, polyurethane, or
pol yur et hane foam = and; as shown in Fig. 4, is laid over substantially the
entire receiving surface of the ink-receiving section 8  However, as shown
in Fig. 5, the ink-absorbing nenber 13 is not laid belowthe
| ar ge-di aneter central portion of the crown-shaped cleaning roller 7 in
order to provide clearance therebeto®d Yen the ink-absorbing nmenber 13 is
| aid as described above, the prelimnarily discharged ink fromthe print
head . 4 shown in Fig. 2 is prevented fromspattering back, and the ink can

be_absotlled i herelinaq hal Jhqldk s Nole il iael ndlla Wi iik-r ecei ving

section ore, the problemtha e prelimnarily ar ged i nk
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spattered back at the I'nk-receiving section 8 I1s prevented from occurring.

After ugi-agitiaariiyale NG dE TN Thd PrintPHRRRI L& iqd of tine, the
i nk-absor bi ng nmenber 13 that "has absorbed the - prelimnarily discharged ink

s renpked tite@TnyN®alhk- 1IN ¥ it ANthigrS eRy1dRe 14y or der to |ay
anot her i nk-absorbing nenber 13, thereby making it possible to easily
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Al though, in the formshown in Figs. 3 to 5 the ink
and; as shown in Fig. 4, is laid over substantially the
entire receiving surface of the ink-receiving section 8.
However, as shown in Fig. 5, the ink-absorbing member 13 is
not laid below the large-diameter central portion of the
crown-shaped cleaning roller 7 in order to provide cleafance
therebelow.

When the ink-abeorbing member 13 is laid as described
above, the preliminarily discharged ink from the print head
4 shown in Fig. 2 1is prevented from spattering back, and the
ink can be absorbed thereby so that the ink does notrcollect
at the ink-receiving section 8. Therefore, the problem that
the preliminarily discharged ink re-adheres onto the ink
discharge surfaces 6 as a result of being spattered back at
the ink-receiving section 8 is prevehted from occurring.
After using the inkAabsorbing member 13 for a proper period
of time, the ink-absorbing member 13 tﬁat has absorbed the
preliminarily discharged ink is remo%ed from the ink-
receiving section 8 and discarded in order to lay another
ink—abéorbing member 13, thereby making it possible to

easily clean off the preliminarily discharged ink.



receiving section 8 is descri bed as being provided along the entire bottom
. surface of the head cap 5, the present invention is notid hédehftidr by et o,
so that the ink-receiving section 8 may be provided al ong part of the
bottom surface of the head cap 5. For exanple, in Fig. 2, the cleaning
roller 7 may be slightly noved towards the center portion, and a partition
pl ate may be provided between a cleaning- roller--7-side side wall of the
head cap 5 and the cleaning roller 7 in order to forma chanber surrounded
by- the partition plate and the side2gal-l as the ink-receiving section 8.
In this case, it is possible tolimt the location that receives the
prelimnarily discharged ink from the ink-discharge holes of the print

head 4 icylar, | j f.. t he heagd. . Next, . the, i m
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- 23 towards the ink-receiving section the head cap 5 before
of the head cap 5. For example, in Fig. 2, the cleaning
roller 7 may be slightly moved towards the center portion,

“and a partition plate may be provided between a cleaning-
foller~7—side side wall of the head Cap 5 and the cleaning
roller 7 in order to form a chamber surrounded by the
prartition plate and the side wall as the ink-receiving
sedtion 8. 1In this case, it is possible to limit the
location that receives thé preliminarily discharged ink from
the ink-discharge holes of the print head 4 to a particular
lpcation of the head cap 5.

Next, the preliminary discharge of ink from the ink-
discharge holes of the print head 4 will be described. The
preliminary discharge of ink is carried out to, for exampie,
‘suck and discharge ink inside the ink-discharge holes prior
to printing or photographic printing. for the purpose of
-preventing fhe problem that normal ink discharge.becomes
difficult to achieve due fo increasedAViscosity or
'solidification of ink caused by evaporation d;ying of the

ink inside the ink-discharge holes as described above. The

preliminary discharge of ink from the ink-discharge holes



- or after cleaning the ink discharge surfaces 6 by the cleaning roller 7.
. For exanpl e, discharging of ink drops fromthe ink-di scteebgsnitareso®f the

print head 4 at a frequency of the order of 10 kHz is repeated a few tines
in order to carry out the prelimnary discharge of ink. In Fig. 2, when
the prelimnary discharge of ink is <carried out before cleaning the Y, M
C, and IC colored ink discharge surfaces 6, it is 'not necessary to
particularly control a tinmng of the prelimnary discharge of the ink
from each of the ink-discharge hol es,230-that the prelimnary discharge
may be. carried out before or after the head cap 5 starts noving, or from
each of the colored ink discharge holes simultaneously. In these cases,

he DSt vl seherac o Lok san b el bonrl e o ivever. when,
0 SChar 05, S0 Eul Bl A0Sy SO E U ieliod hE Ry S nery
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(|9, Skt SHi4n e il sebangi i, 1ok e, tq 9 spharoe holes of

pr %ng%@%ﬁgﬁjotﬁle? JREEMSF AP0z 2 rfhtRa ) Fdl tifhed & cap head
order to carry out the preliminary discharge of ink.

In Fig. 2, when the preliminary discharge of ink is
carried out before cleaning the ¥, M, C, and K colored ink
discharge surfaces 6, it is not necessary to particularly
control a timing of the preliminary discharge of the ink
from each of the‘ink-discharge holes, so that the
pteliminary discharge may be. carried out before or after the
head cap 5 starts moving, or from each of the colored ink
discharge holes simultaneously. In these cases, the
preliminary discharge of ink can be easily controlled..
However, when, in order to avoid mixing of colors resulting
from cleaning the colored ink discharge surfaces 6 using‘one
cleaning rollex 7, the preliminary diScharge of ink is
carried out after cleaning the colored ink discharge
surfaces 6, it is necessary to confrol the timing of the
preliminary discharge-of ink.

Therefore, as shown in Fig. 6, means fbr detecting a
'timing of prelimiparily discharging ink from the ink-
discharge holes of the print head 4 when the head cap 5

moves relative to the print head 4 is provided at the head



opposite to that in Fig. 2. In Fig. 6, the prelimnary discharge tining

bottom surface side of the head cap 5 and a photoelectric switch 15

opposi ng the position detection
body 2 shown in Fig.

.detecting neans conprises a position detection sheet 14gmen¢hiledoads the

sheet 14 and provided inside the printer
1. The position detection sheet 14 is provided for

exam ning | ocations corresponding to the colored ink discharge surfaces 6
of the print head 4 when the head cap 5 noves in the direction of arrow A
, for exanple, a light and dat& pattern fornmed in correspondence
arrangenment pitch of the Y, M C, and K ink discharge surfaces 6.
angenent of the portions of the pattern is opposite to the order of

and has
with an
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photoelectric switch 15 opbosing the position detection
sheet 14 and provided inside the printer body 2 shown in Fig.
1. The position detection sheet 14 is provided for
examining locations correspoﬂding-to the colored ink
discharge surfaces 6 of the print head 4 when the head cap 5
moves in the direction of arrow A; and has, for example, a
light and dark pattern formed in correspondence with an
arrangement pitch of the ¥, M, C, and K ink discharge
surfaces 6. The arrangement of the portions of the pattern
is'opposite to the order of arrangement of each of the
colors, ¥, M, C, and K for each of the ink discharge
surfaces 6. In the initial stage of movement of the head
cap 5, the arfangement of the portions of the pattern on the
position detection sheet 14 is displaced towards the back
when viewed in the direction of arrow Af

The photoelectric'switch 15 is provided for detecting
the light and dark pattern on the poéition detection sheet
14 that moves along with the head cap 5, and is formed by
integrally combining a light-emitting section 16, such as a

light-emitting diode (LED), and_a light receiVing detecting



pattern on the position detection sheet 14 changes its reflectivity with
. respect to the wavel ength of light emtted fromthe |ight Ekbkbpsoosection
16, and the light receiving detecting section 17 is sensitive to the
wavel ength of the reflected light. By such a structure, when the head cap
5 noves in the direction of arrow A so that the position detection sheet
14 at the bottom surface of the head cap 5 passes in front of the

photoel ectric switch 15, it is possible to detect the |ight and dark
pattern on the position detection she2b 34 in order to exam ne the

| ocations corresponding to the locations of the Y, M C, and K ink

di scharge surfaces 6. By this, the position of the cleaning roller 7 that

. hi n of th oler ]
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More speRitddialdy sddtifdl. 12,19 deiidivd dpcaderavd®ngt2br shiaft of a
notor (not shown) provided inside the printer

reflected light.

By such a structure, when the head cap 5 moves in the
direction of arrow A, so that the position detection sheet
14 at the bottom surface of the head cdp 5 passes in front
of the photoelectric switch 15, it is possible to detect the
light and dark pattern on the position detection sheet 14 in
order to examine the locations corresponding to the
locations of the Y; M, C, and K ink discharge surfaces 6.

By this, the position of the cleaning roller 7 that moves
'with the head cap 5 is knowﬁ, and, immediately after
cleaning each of the dolored ink discharge‘surfaces 6 by the
cleaning roller 7, the timing is controlled so that the
preliminary discharge of ink from each of the ink-discharge
holes is successively carried out. At this time, the ink
that has been preliminary discharged is reliably held inside
 the ink—receiving-section 8. -

Figs. 7A and 7B schematically iliustrate anéther form
of the cleaning reller 7. In this form, the cleaning'rolier
7 is such as to rotate forward or backwafd by a rotation

driving mechanism. More specifically, in Fig. 2, a rotary



body 2 is connected to the pins 9, provided at the cleaning roller 7,

t hrough a gear nechani sm having a proper reduction ratug[ksgm%gamxghe
cleaning roller 7 is actively rotationally driven. As shown in Fig. 7A
the cleaning roller 7 is rotated by the notor in the sanme direction as the
direction of novenent of arrow A of the head cap 5 shown in Fig. 6 and
with a rotating speed that is set so that an outer peripheral speed v2 of
the cleaning roller 7 is greater than a novenent speed vl of the head cap
5. In this case, the ink discharge-s26faces 6 are reliably cleaned by
rubbing that is based on the difference in speeds between the ink
discharge surfaces 6 of the print head 4 and the out er peripheral surface

of the ¢ gtapd sl rolnjoe (ntoh%ves'i'lo 2 g&e,lrggtdo dfer ;%%;%t reQ a rotating

speed th i's Set” 20 that ment Speed Wt cap Sis
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the ink dlscharge surfaces are reltably cleaned. "As shown in Fig. 7B

the clegnitng ' dld ¢hat TRYE RA RIS g L 1NeEAleE 5isn a2 +dieqGt i On opposite to the
direction of novenent of arrow A of the head cap 5 shown in Fig. 6. In. 19

Decenberot@@3onadly Whiise@dse, rubbing occurs due to a difference bet ween

t he
As shown in Fig. 7A, the cleaning roller 7 is rotated

by the motor in the same direction as the direction of
movement of arrow A of the head cap 5 shown in Fig. 6 and
with a rotating speed that is set so that an outer
peripheral speed v, of the‘cleaning roller 7 is greater than
a movement speed v, of the head cap 5. In this case, the ink
discharge surfaces 6 are reliably cleaned by rubbing that is
based on the difference in speeds between the ink discharge
surfaces 6 of the print head 4-and the outer peripheral
surface of the cleaning roller 7. Even when the motor is
rotated with a rotating speed that is set so that the
movement speed v, of the head cap 5 is greater than the outer
peripheral speed v, ef the cleaning rbl;er 7, rubbing occurs
. between the ink discharge surfaces 6 and the outer
peripheral surface of the cleaning reller 7 as mentioned
_above, so that the ink discharge surfaces 6 are reliably
qleaned. | |
As shown in Fig. 7B, the cleaning reller 7 may be made
to rotate in a direction oppesite to the direction of

movement of arrow A of the head cap 5 shown in Fig. 6. 1In.



directions of novenent of the ink discharge surfaces 6 of the print head 4
.and the outer peripheral surface of the cleaning roll er197[)ec@ﬁ1_bbhg@og he i nk

di scharge -surfaces 6 are reliably cleaned. In the formshow in Fig. 7,
the ink discharge surfaces 6 of the print head 4 are cleaned by outer

peri pheral surface portions that are successively provided by the active
rotation of the cleaning roller 7. When this is seen in terns of changes
inink liquid penetration distance with respect to the ink-absorbing
menber with tinme when, for exanple; 2he-circular cylindrical ink-absorbing
menber has been imersed in the ink liquid, it is known that, as shown in
Fig. 8, the rate of increase of a penetration distance 1 is initially

|arge, by, gragual | v geeroases, il tdd e, nssAge - lod iR Jeefamexarl e

when t he radius e Cl ar-” cytindrica sorbing nenber Is r, the

surface 4ensi iy of o A (ke o e M angeidycalodhe Igguid is 1,

the angle of contact between the |iqui absorbi ng nmenber is.0,
o curer SR e A S AN A, RS RS BSISE AR Bl L1
1is expiesstty Woiler fPl | Qi igh e an WiBlitarde sufsdced dMde] (2y -
cosO/ r-) + Ap) t 19 Decenber 2005 - 28 1In other words, when, as in the
form showen i 4b ¥ IS1edifed.
In the form shown in Fig. 7, the ink discharge surfaces
6 of the print head 4 are cleaned by outer peripheral
surface portions that are successively provided by the
active rotation of the cleaning rdller 7. When this is seen
in terms of changes in ink liquid penetration distance with
respect to the ink-absorbing member with time when, for
eXample, the circular cylindrical ink-absorbing member has
been immersed in the ink liguid, it is known that, as shown
in Fig. 8, the rate of increase of a penetration distance l
is initially large, but gradually decreases with the passage
of time t.
For example, when the radius of the circular
cylindrical ink-absorbing member is r, the surface tension
- of a liquid (ink) is y, the viscosity of the liquid is n,
the angle of contact between the liquid_and the ink-
absorbing membér is 0, and.thé difference in externai
pressures exerted on both ends'of-thé circular cylindrical
Aink-absorbing member is Ap, the penetration distance 1 is

expressed by the following generél formula:

1> = (? / 4n) {(2y - cosB / 1) + Ap} t



and 7B, rubbing is caused to positively occur between the ink discharge

. surfaces 6 and the outer peripheral surface of the cleatsDgentddreony by a
difference in speeds and directions of novenent, a cleaning effect in
which the possibility of inconplete wi ping of the ink discharge surfaces
"6 is small can be expected. Fig. 9 schematically illustrates still another
formof the cleaning roller 7. In this form the cleaning roller 7 1is
formed so that the |l ength of the cross-sectional circunference of the
cleaning roller 7 is equal to the +#o¥enment distance covered by the
cleaning roller 7 when it 1is driven and rotates by com ng into contact
with the ink discharge surfaces 6 of the print head 4. More specifically,

in Fig. 9, en | engt h .equal to the.total l.engths of the..ink discharge
Ut fages 6 | A0 REPGEr BeraBa Phelini en an”PBeoF oty “DREh, eriaR AN A
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cleaning roller 7 because the outer
possibility of incomplete wiping of the ink discharge

surfaces 6 is small can be expected.
Fig. 9 schematically illustrates still another form of
the cleaning roller 7. In this form, the cleaning roller 7
is formed so that the length of the cross-sectional
circumference of the cleanihg roller 7 is equal to the
ﬁovement distance covered by the cleaning roller 7 when it
is driven and rotates by coming into contact with the ink
discharge surfaces 6 of the print head 4. More specificaily,
in Fig. 9, whén a length equal to the total lengths of the
ink discharge surfaces 6 in the direction in whidh a
recording sheet is fed is L, and a diameter of the cleaning
roller 7 is D, the length of the cross-sectional
circumference of the cleaning roller 7 is mD. Therefore, in
.this case, the formula L = nD is established, so.that D =L
/ w. In other wordé, the diameter D of the cleaning rollér
7 is determined so that D = L / =«. | 7
By such a structure, as shown in Fig. 9, the ¥, M, C,
and K colored ink discharge surfaces 6 are always cleaned by

the same outer peripheral surface portions as a result of




péeri pheral surface portions of the cleaning roller 7 roll on the Y, M C,
‘and K colored ink discharge surfaces 6 as a result of tlhedepmarpgpy ol | er
7 being driven and rotating in the direction of arrow G while noving in
the direction of arrow F. Therefore, a particular outer peripheral surface
portion of the cleaning roller .7 always cones into contact wth the sane

i nk di scharge surface 6, so that mxing of colors in that ink discharge
surface 6 does not occur. Therefore, there is no possibility of the
quality of printing and photographi @%r4i nting by the inkjet head getting
reduced. Fig. 10 schematically illustrates another form of the
ink-receiving section 8 provided at the head cap 5. ‘Inthis form the
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schematically illustrates stil anot her formof the ink--receiving sectlon
8 provi ggd atrbheibgagdrCaprow égwﬁﬁiénﬁ6913@05n3ﬁhet@iﬁeé@i@ﬁ &ﬂe recei ving

surface of the ink-receiving
arrow F. Therefore, a particular outer peripheral surface
portion of the cleaning roller 7 always comes into contact
ﬁith the same ink discharge surface 6, so that mixing of
colors in that ink discharge surface 6 does not occur.
Therefore, there is no possibility of the quality of
printing and photographic printing by the inkjet head
Qétting reduced.

Fig. 10 schematically illustrates another form of the
ink-receiving section 8 provided at the head cap 5. In this
form, the receiving surface of the ink«receiving section 8
is formed into a rough surface. The rough surface is means
for preventing preliminarily discharged ink from the print
head 4 from being spattered back; is, for éxample, jagged,
bumpy, or wavy; and causes the preliminarily discharged ink
to be scattered sideways rather than being spattered back
upward. By the rough surfacé; the preliminarilf'discharged
ink is prevented from re-adhering to the ink disdharge
surfaces 6 of the-print head 4.

Fig. 11 schematically illustrates still another form of

‘the ink-receiving section 8 provided at the head cap 5. 1In




section 8 is formed into an inclined surface that inclines towards one

. side in the longitudinal direction of the ink dischargegnsdkages2domf the
print head 4. The inclined surface is neans for preventing ink that has
been prelimnarily discharged fromthe print head 4 frombeing spattered
back. The prelimnarily discharged ink flows along the inclined surface
and collects at an end at one side of the inclined surface, so that the
receiving surface of the ink-receiving section 8 is maintained in a clean
state. By this, any ink remaining on 3he-receiving surface after a
previous prelimnary discharge operation is spattered back by the
currently prelimnarily discharged ink in order to elimnate the

ossi bl ke dodiie destaly il d-adherndieo e it sghar ge surf aces

6 of the pri Sho : e receiving rface of the
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above wi given wth referen to Fig. Here, in the inkjet head 1
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to clean the ink discharge surfaces 6 of the print head 4, after which a

preli m RAmFades GRAMBANED ARCYHREdAR 1inkl treRenald Poeaf ink is carried
out. Fig. 12A shows an initial :

’ preliminarily discharged from the print head 4 from being
spattered back. The preliminarily discharged ink flows
along the inclined surface and collects at an end at one
side of the inclined surface, so0 that the receiving surface
of the ink-receiving section 8 is maiﬁtained in a clean
state. By this, any ink remaining on the receiving surface
after a previous preliminary discharge operation 1is
spattered back by the currently preliminarily discharged ink
in order to eliminate the possibility of the residual ink
re-adhering to the ink discharge surfaces 6 of the print
head 4. As shown in Fig. 10, the receiving surface of'the
inclined ink-receiving section 8 may be‘formed into a rough
surface.

Next, a description of the cleaning operation by the
cleaning roller 7 and the head cap 5 of the. inkjet heéd 1
héving a structure such as those described abdve will be
given with reference to Fig. 12. Hefe, in the inkjet head 1
shown in Fig. 6, the head cap 5 moves in the direction of

arrow A in order to clean the ink discharge surfaces 6 of

the print head 4, after which a preliminary discharge



state in which the head cap 5 is placed on the ink cartridge 3. Fromthe

. Sstate shown in Fig. 1, the inkjet head 1 i s accommbdat edodmstemdtr 2005 he
printer body 2. Next, with the inkjet head | being set in the printer body
2, as shown in Fig. 12B, the, head cap 5 Is noved in the direction of

arrow A relative to the ink cartridge 3 by a head cap renoval signal. This

causes the cleaning roller 7 to nove in the direction of arrow A al ong

with the head cap 5 with respect to the ink cartridge 3, so that, with the

cleaning roller 7 being pushed agai As8land brought into contact with the
i nk discharge surfaces 6 of the print head 4, the Ink discharge surfaces 6
are cleaned. At this tine, the cleaning roller 7 is driven and rotates
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rotated | orward or ectio y a no hi's state, in
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the yellow Y 1 nk discharge surtaces is'cleané@{:ﬂire, t he féllow'Y
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surface of the head cap 5, noves to"a detection |ocation of the
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cleaning of the yellow Y ink discharge surface 6 is
body ‘2, as shown in Fig. 12B, the head cap 5 is moved in the
direction of arrow A relative to the ink cartridge 3 by a
head cap removal signal. This causes the cleaning roller 7
to move in the direction of arrow A along with the head cap
5 with respect to the ink cartridge 3, so that, with the
cleaning roller 7 being pushed against and brought into
.contact with the ink.discharge surfaces 6 of the print head
4, the ink discharge surfaces 6 are cleaned. At this time,
the cleaning roller 7 is driven and rotates while it is in
“contact with any one the ink discharge surfaces 6, the
’Cleaning roller 7 is fixed, the rotation of the cleaning
roller 7 is limited by a braking mechanism, or the cleaning
roller 7 moves while being rotated in the forward or Back
direction by a motor.
In this state, in Fig. 6, of the ink discharge surfaces
6 of the print head 4, for example, the yellow Y-ink
discharge surfaces 6 is cleaned. Hefe, the yellow Y portion
of the position detection sheef 14, provided at the bottom

surface of the head cap 5, moves to a detection location of

the photoelectric switch 15 in order to detect that the.



conpl eted. This causes a prelimnary discharge start signal to be sent to
. the ink discharge hole of the yellow Y ink discharge sudf@sembSeztos as
shown in Fig. 12C prelimnary discharge ink 18 is ejected fromthe

i nk-di scharge hole of the yellow Y ink discharge surface 6. Then,  a
prelimnary discharge conpletion signal is sent to the ink-discharge hole
of the vyellow Y ink discharge surface 6 in order to stop the ejection of
the prelimnary discharge ink 18. Thereafter, simlarly, in Fig. 6, each
time the cleaning roller 7 successiVvE y-finishes cleaning each of the M -
C, and K ink discharge surfaces 6, the photoelectric switch 15 detects
conpletion of the cleaning of each of the ink discharge surfaces 6 in

order to.send a prelimnary discharge.star Si L .an prelimnary
i schar GUREAR B g el, TR0 B Rk ae s iR eeRp o hores. By This, a
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and the prel it mnary i scharge operation from each the colored ink

di schar gg ¢ g4k cg%f}éggy as shown in Fig. 12D, the head cap 5 noves
maxi mal Iy in the direction of arrow A noves slightly upward, and settles

in a wthdragakpogkt 58Bwn! ﬂntbiéasmég, p281D8E8ABET a2000args3inRrinting or

phot ographic printing 1s perforned on a
‘18 is ejected from the ink-discharge hole of the yellow Y

ink discharge surface 6. Then, a preliminary discharge
completion signal is sent to the ink-discharge hole of the
vellow Y ink discharge surface 6 in order to stop the
ejection of the preliminary discharge ink 18. Thereafter,
similarly, ianig. 6, each time the cleaning roller 7
sﬁccessively finishes cleaning each of the M, C, and K ink
_discharge surfaces 6, the photoelectric switch 15 detects
combletion of the cleaning of each of the ink dischargé
sqrfaces 6 in order to send a preliminary discharge-start
signal and a preliminary discharge completion signal to each
of the ink-discharge holes. By this, a timing of the
preliminary discharge operation from each of the ihk—
discharge holes is controlled, so that the ink preliminary.
discharge 6perations are successively carried out.

In this way, wheﬁ the cleaning of. and the preliminary
discharge operaﬁion ffom each of the éolored ink discharge
surfaces 6 end, as shown in Fig. 12D, the head cap 5 moves
maximally in the direction of arrow A, moves slightly upward,

and settles in a withdrawal position. In this state,



recordi ng sheet. Next, when the printing or photographic printing on a

. required nunber of pages is conpleted, a head cap pl aci g pD&detbl 2065
transmtted, so that, as shown in Fig. 12E, the head cap 5 noves in the
direction of arrow B relative to the ink cartridge 3 fromthe

af orenmenti oned w t hdrawal position. This causes the cleaning roller 7 to
nove in.the direction of arrow B along with the head cap 5 with respect to
.the ink cartridge 3, so that, with the cleaning roller 7 being .pushed
against and coming into contact with 3he-ink discharge surfaces 6 of the
print head 4, the cleaning roller 7 noves back while cleaning the ink

di scharge surfaces 6. Thereafter, as shown in Fig. 12F, the head cap 5

moves gg;iﬁgf ' ' f.i of @, A A RsPest 40 the ink
cartrid ,.gkﬁf%QJ%?§I1J%ﬁﬁﬁﬁpggﬁfﬁﬁggﬁwﬁ§1%%ereby returning to its
initial AL iddehede printer waits for the next printing or

phot ographi ¢ printing command. The above-descri bed operati ons have been

described as yaigi NGnear Hl%dpQEBt.“L’ﬂ?{nthﬁhU&'égEhﬁhEE‘: pREntdhgchar ge
operations are carried out after cleaning the ink discharge surfaces 6 of
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colors by the cleaning roller 7 that conmes into contact with the ink
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ink may be carried out before
head cap 5 moves in the direction of arrow B relative to the
ink cartridge 3 from the afofementioned withdrawal position.
This causes the cleaning roller 7 to move in the direction
of afrow B along with the head cap 5 with respect to the ink
cartridge 3, so that, with the cleaning roller 7 being
pushed against and coming into contéct with the ipk
discharge surfaces 6 of the priﬁt head 4, the cleaning
roller 7 moves back while cleaning the ink discharge
surfaces 6.

Thereafter, as shown in Fig. 12F, the head cap 5 moves
maximally in the direction of arrow B with respect to the
ink cartridge 3, and covers the ink cartridge 3, thereby'
returning to its initial state. Then, the printer waité for

" the next printing or photographic printing command.

The above-described operations have béen described as
being carried out when the ink preliminary diséharge
operations are carried out after cleéning the ink discharge
surfaces 6 of the print head 4. However, if there is no
possibility of a mixing of colors by the cleaning roller 7

that comes into contact with the ink discharge surfaces 6,



cleaning the ink discharge surfaces 6 by the cleaning roller 7. In this
case, it is not necessary to control the timng. of the psPeiamir2P05

di scharge operation fromeach of the Y, M C, and K col ored ink discharge
hol es, or to provide the position detection sheet 14 and the photoel ectric
switch 15 shown in Fig. 6. Next, a description of an inkjet printer as a
related invention of the inkjet head will be described with reference to
Fig. 1 and Figs. 13 to 19. The inkjet printer perforns printing by formng
ink fromthe inkjet head into very-f3se-particles and di scharging them
and blowng ink dots onto a recording sheet. As shown in Fig. 1, it
conprises the inkjet head 1, the printer body 2, a head

nount i ng:%ae?g)&ﬁ?%%%tkdyn% %@g srBleL ka%gyabrée% 5Ra @\m‘kc FAhd-renovi ng
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liquid |n very fine il es or exanpl e, el ectrothermal
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partlcles inorder to bl'lowin ts onto a recordi ng sheet. Therefore t he
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position detection sheet 14 and the photoelectric switch 15

shown in Fig. 6.

Next, a description of an inkjet printer as a related
invention of the inkjet head will be described with
reference to Fig. 1 and Figs. 13 to 19. The inkjet printer
performs printing by forming ink from the inkjet head into
véry fine particles and discharging them, and blowing ink
dots onto a recording sheet. As shown in Fig. 1, it
comprises the inkjet head 1, the printer body 2, a head
mounting-and-dismounting mechanism 19, and a head cap
piacing—and-removing mechanism 20. The inkjet ﬁrinter is

f) shown as a type in which the inkjet head 1 is directly
mounted to the printer body 2. |

The inkjet head 1 forms 1iqﬁid ink into very fine
particles by, for example, electrothermal conversion or
eiectromechanical COnversion,rand discherges the veiy fine
particles in oxrder to blow ink dots bﬁto a recording sheet.
Therefore, the inkjet head 1 has the same structure as that
described in Figs. 1 to 12.

The printer body 2 is provided teo function as an inkjet



| ocation thereof, and conprises a recording-sheet tray, a recording--sheet

. transporting system an operational driving system andgp&eMyePbodd rcuit

portion for ‘controlling the entire printer body 2. In Fig. 1, reference
nuneral 21 denotes a discharged-sheet receiver to which sheets are

di scharged after printing. The head nounting-and-di snounting nmechani sm 19
is provided to nount the inkjet head 1 to and disnmount it from a
predeterm ned | ocation of the printer body 2, and .conprises, for exanple,
an el ongat ed bar nenber which hol ds- 3fown the top surface portion of the

“inkjet  head 1 by insertion of the inkjet head 1 into the predeterm ned

| ocation, that is, a recess in the center portion of the printer body 2.

In ot her NS, B SdiEAd P WHd Nt HlaAMUY B0 JRERAVAIkY extends in

t he diré% he entire w of the printer "body 2, and is such as

L0 be, Qia @AM rdd Seh AN ANRIRM J 1ddiaueid-istRletang dshe o hori zont al

directions, respectively. Wth the bar nenber being raised in the vertical

di recti of @SS Hdb & d Ridstlenleath boeraAACRAMID @A ngnd
mounted i n the cﬁr§§ﬁ€1ﬁ$i§5%§%€%NqH%§gnd, with ELe bar nenbeﬁ'bé?ﬂg

| over ed sydtdmhe didf iZ QHAlrdAl [Q6ldat $orTIOM fidy Mahtrbl.1ilie thekj et head

1 is secured to the predeterm ned |location. Wth the inkjet head 1 being

secur ed drx itrte ph egemerty 2005 rn 3@ g.pngdeiefeorionet maemiziadn 2af the printer

body 2, the head cap
denotes a discharged-sheet receiver to which sheets are
discharged after printing.

The head mounting-and-dismounting mechanism 19 is

provided to mount the inkjet head 1 to and dismount it from
a predetermined location of the printer body 2, and
comprises, for example, an elongated bar member which holds
down the top surface portion of the inkjet head 1 by
insertion of the inkjet head 1 into the predetermined
location, that is, a recess in the center portion of the
printer body 2. In other words, the head mounting-and-
dismounting mechanism 19 extends in the direction of the
entire width of the printer body 2, and is such as to be,
for example, raised and lowered in the vertical and the
horizontal directions,,reépectively. With the bar member
being raised in the vertical direction as shown in Fig. 1,
the inkjet héad 1 is accommodated and mounted in fhe
direction of arrow H, and, with the bar member being lowered
in the horizontal direction as shown in Fig. 13, the inkjet

head 1 is secured to_the predetermined location.

With the inkjet head 1 being secured to the



pl aci ng- and- r enovi ng mechani sm 20 causes the head cap 5 to nove relative
.tothe print head 4 (see Fig. 2) in order to uncover thg phdtsnfbesoh®y ge
surfaces 6 (see Fig. 2), and causes the head cap 5 to be placed on the
print head 4 after printing. The head cap pl aci ng--and-renovi ng mechani sm
20 is fornmed by, for exanple, engaging a pinion 23 and a rack 22, both of
whi ch are provided at a side surface of the printer body 2. A pin-like
protrusion is provided at a side surface at the inner side of the rack 22,
and is fitted to a recess forned i-n3& correspondi ng portion of the
outer-side surface of the head cap 5. As shown in Fig. 13, with the inkjet
head 1 being secured to the predeterm ned |ocation of the printer body 2

by the Bead TRURLHAG- 2Bdadi SHOUR LAG peshentonvag. zuneriol hBaa Bl on 23 s

rotated™in a predeterm ne Irection a motor {(not shown), as shown in

0. 1451LBenGa6ka22cfBYE Rl Rebhini dhr 96! 680585 8heOKeAd eapsEngothe head
cap 5 shown | I g. f to move In the direction of arrow A, to be renoved,

and to psebtheihritRerw thdr prahiPAskli an(séBerhigad2g¢apn order to
pl aci ng- and-renovi ng nechanism?20 is not I|imted to an engagenent of the

rack 22,aedvkketpenial d3schhegeexampheest Bbefeegnyife r3edaadot her head cap
pl aci ng-and-- renovi ng nmechanismin which a rubber roller pushes against

bot h si dausukf aeesnhehdt kapheadocbp plaaedodar the poinecheddld Bédenber 2005

- 37 to arotary shaft of the rubber roller, and the notor is
printing. The head cap placing-and-removing mechanism 20 is
formed by. for example, engaging a pinion 23 and a rack 22,
both of which are provided at a side surface of the printer
body 2. A pin-like protrusion is provided at a side éurface
at the inner side of the rack 22, anq is fitted to a recess
formed in a corresponding portion of the outer-side surface
of the head cap 5.

As showh in Fig. 13, with the inkjet head 1 being
secured to the predetermined location of the printer body 2
by the head mounting-and-dismounting mechanism 19, when the
pinibn 23 is rotated in a predetermined direction by a motor
(not shown), as shown in Fig. 14, the rack 22 moves ih the
direction of arrow A, causing the head cap 5 shown in Fig. 1
to move in thé direction of arrow A, to be removgd, and to
settle in the withdrawal position.
The head cap placihg-and-removing mechanism 20 is not

limited to an engagement of the rack'22 and'the piniop 23.
For example, there may be.used another head cap‘placing—and~

femoving mechanism in which a rubber roller pushes against

both side surfaces of the head cap 5., a motor is connected




rotated in order to nove the head cap 5 in the direction of arrow A by
. friction of the rubber roller and to renove it. Next, W4ghdeiBEEPRS L O
Figs. 15 to 19, there will be described a specific exanple of a mechani sm
used to uncover the ink discharge surfaces 6 (see Fig. 2) by noving the
head cap 5 relative to the print head 4 (see Fig. 2) after securing the
inkjet head 1 to the predeterm ned |ocation of the printer body 2 shown in
Fig. 1. Fig. 15 shows a state in which the inkjet head 1 shown in Fig. 1
is acconmodated in the predeterm ned Bdcation of the printer body 2 by
insertion thereof in the direction of arrow H |In this state, the bottom
ends of cap | ock hooks 24 provided at both side end portions inside the
i nkj et a r di r rtj 6 th. si de
porti onrs]-':eom(‘j‘il ty'ﬂ?ete%gg%%caa%é! 509%% rfelg?t%‘ltlg%%’floe%g’e égéaqzcrﬁeelrﬁta Jggpri ng 25. By
this, t | S. | I eIyl t:-he 4 ; i In this
state, :ig)t%q‘gech %P O’?i]deesﬁle%q%o‘ﬁént%ng- ancifq;cﬁtpgr?m}nmt iﬂr%{éé(ﬁ%g]éacﬁ%%lcgf i's
pushed dgun,i ttﬁﬁ %lircﬂﬁ[drpgaf)fth@r el 3 et SRR relidve CAUSEs a cap
unl ocki ng portio 7 provided at the bottom side portion of the head
mounting- angediSTRMRh RgrEReRRRl 2B Figko RYshodawn andreotata wep end
portions 28 of the cap | ock hooks 24. Ré shown in Fig. 16, this causes the
bot t om eR&RAMdPRS Hedite & Akdnitie HFOks mbnkhildaceral ®0Qnhcowddr to be
lifted in order to disengage themfromthe -

the ink discharge surfaces 6 (see Fig. 2) by moving the head

cap 5 relative to the print head 4 (see Fig. 2) after
securing the inkjet head 1 to the predetermined location of
the printer body 2 shown in Fig. 1.

Fig. 15 shows a state in which the inkjet head 1 shown
in Fig. 1 is accommodated in the predetermined location of
the printer body 2 by insertion thereof in the direction of
arrow H. In this state, the bottom ends of cap lock hooks
l24 provided at both side end portions inside the inkjet head
1 eﬁgage corresponding stopper portions 26 at both side
‘portions of the head cap 5 by a resilient force of a helical
sbring 25. By this, the head cap 5 is integrally mounted to
the ink cartridge 3. | |

In this state, in Fig. 15, the head mounting-and-
dismounting mechanism 19 is pushed down in the direction of
arrow J and is secured. fhis causes a cap unlocking'portion
27 provided at the bottom side portidn of the head mounting-
and-dismounting mechanism 19 to push down and rotateltop end
portions 28 of the cap lock hooks 24. As shown in Fig. 16,

this causes the bottom end portions of the cap lock hooks 24



correspondi ng stopper portions 26 at both side portions of the head cap 5.
By this, as shown in Fig. 13, the inkjet head 1 is secuggskcembth2005
predeternlned | ocation of the printer body 2 by the head

nmount i ng- and-di snounting nechanism 19, and the head cap 5 becones movabl e.
Next, the head cap pl aci ng-and-renovi ng nechani sm 20, shown in Fig 13, is
operated in order to rotate the pinion 23 by a notor (not shown) and to‘
nove the rack 22 in the direction of arrow A As shown in Fig. 17, this
causes-the head cap 5, nounted to-tfss bottom surface of the ink cartridge
3, to nove, along with the rack 22, in the direction of arrow A and to be
subjected to a removing operation. Then, as shown in Fig. 2, the cleaning
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are successi ve eaned I'mnary di scharge operations of ink are
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mechanism 19, and the head cap 5 becomes movable.

Next, the head cap placing—and—removing mechanism 20,
shown in Fig 13, is operated in order to rotate the pinion
23 by a motor (not shown) and to move the rack 22 in the
direction of arrow A. As shown in Fig. 17, this causes the
.head cap 5, mounted to the bottom surface of the ink
cértridge 3, to move, along with the rack 22, in the
direction of arrow A and to be subjected to a removing
operation. Then, as shown in Fig. 2, the cleaning roller 7
'5iased by the floating spring 11 starts cleaning the ink
discharge surfaces 6 of the print head 4 provided at the
bottom surface of the ink cartridge 3. 1In FiQ. 17,

i. _reference character P denotes a'path of movement of the head
cap 5.

Thereafter, as shown in Fig. 18, the head cap 5 moves
successively in the direction of arfow A along the movement
path P. At this time, by the cleaniﬁg roller 7 mounted to
.the head cap 5, eech of the Y, M, C, and K colored ink
'discharge surfaces 6, shown in Fig. 2, are successively

cleaned, and prelimina:y discharge operations of ink are



When the cleaning-of and the prelinminary discharge from each of the
.colored ink discharge surfaces 6 are conpleted, as shows pdichingr2d@® the
head cap 5 noves maximally in the direction of arrow A al ong the novenent
path P and is noved slightly upward, so that it settles in the w thdrawal
position, as shown in Fig. 14. In this state, printing or photographic
printing is carried out on a recording sheet. At this tinme, since, as
shown in Fig. 19, the head cap 5 is noved slightly upward, the space
required to acconmodate it can be y& small. In Fig. 19, although the
recordi ng sheet passes below the printer head 4 provided at the bottom
surface of the ink cartridge 3, the passage of the recording sheet may be

gui ded Q%ﬁéggxpoaﬁ$%%&§%%a%% %Et%gét %a%ﬁaﬁéﬁﬁﬂ 44%£4¥§§ﬁ;5e, arib for
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above-described operations performed in reverse order, and, as shown in
Fig. 1Girhis ikeadcaprow al Wiksgt @hk! fovieend ptal @ hd eldmdwgn 19
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slightly upward, so that it settles in the withdrawal

:position, as shown in Fig- 14. 1In this state, printing or
photographic printing is carried out on a recording sheet.
At this time, since, as shown in Fig. 19, the head cap 5 is
moved slightly upward, the space required to accoﬁmodate it
~can be made small. 1In Fig. 19, althoﬁgh the recording sheet
passes below the printer héad 4 provided at the botftom
surface of the ink cartridge 3, the passage of the recording

 sheet may be guided by the bottom surface of the head cap 5.
In thié case, a rib for guiding the recording sheet may be
provided at the bottom surface of the head cap 5. A water-
repellency process may be carried out so that ink does not
stick onto the recording sheet that has been subjected.to
printing.

In this state, when the printing or photographié
printingiof a required number of pages 1is comﬁletéd, the
head cap 5 moves in the direction of érrow B from the
withdrawal position shown in Fig. 19 by the above-described

" operations performed in reverse order, and, as shown in Fig.

16, the head cap 5 returns to its initial state by returning



Then, in Fig. 15, when the head nounting-and di snounting mechani sm 19 opens
in a direction opposite to the direction of arrow J, the saRneekodpoks 24
engage the - stopper portions 26 at both side portions of the head cap 5 by
the resilient force of the helical spring 25, so that the head cap 5 is
integrally nounted to the ink cartridge 3. In this state, as shown in Fig.
1, the inkjet head 1 can be renoved fromthe printer body 2. Wth the head
cap 5 being at the withdrawal position shown in Fig. 19, when a power
supply of the printer is turned off 4®r- sone reason, the head cap 5

remains at the aforenentioned withdrawal position. In this state, as shown
in Fig. 15, when the head nounting-and-di snounting nechanism 19 opens in a

directiqp Qm@p%kﬁ%O&ﬁgg é@grg%tkg@ Qh@lda% rhaget Re i nk cartridge 3 al one

is removed wth the cap remai ning at the w thdrawal position. To

prevent thisgpan, kAt eELOCKs Teghani AL AXaRemBLAYiAgdaha-cause the head cap
5 at the withdrawal poSition to automatically return to its initial

posi ti 0@ iSRRIV tihg n@chhaiwhen o B?ea@w% URRIReAfiont Rpgydtertd s turned -
off for sonme reason, or to prevent the head nounting-and-di snmounting

nmechani gel 9 ifrfe@MiQPe RN @ rirdwd 7, ditheC da@n 10ROk st @4 gl gectnon of
arrow J when the head cap 5 has not returned to its initial position shown

in Fig. stoppty pPecedas 200%t- béih Fhde plordticms wiferthd IHedd ateqgel 5 n Fi gs.
13 to 19 is of ' _
by the resilient force of the helical spring 25, so that the
head cap 5 is integrally mounted to the ink éartridge 3. Imn
this state, as shown in Fig. 1, the inkjef head 1 can be
removed from the printer bedy 2.
With the head cap 5 being at the withdrawal position
shdwn in Fig. 19, when a power supply of the printer is
turned off for some_reason,.the head cap 5 remains at the
aforementioned withdrawal position. In this state, as shown
in Fig. 15, when the head‘mounting—and-dismounting mechanism
19 opens in a direction opposite to the direction of arrow J,
the ink cartridge 3 alone is removed with the head cap 5
remaiﬁ;ng at the withdrawal position. To prevent this, an
interlock‘mechanism may be provided to cause the head cap 5
at the withdrawal positién to automatically return to its
initial position shown in Fig. 15 whén the power supply of
the printer is turﬁed off for.some reason, or to prevenf the
head mounting-and-dismounting mechanism 19 from opening in a
direction opposite to the direction of arrow J when the head

cap 5 has not returned to its initial position shown in Fig.

15.




the type in which the inkjet head 1 is directly nounted to the printer

. body 2. However, the present invention is not |imted tagiLbRbesSogshat an
i nkjet printer of the type in which the inkjet head 1 is nmounted to the
printer body 2 through a tray may simlarly be used. Hereunder, a general
description of another type of inkjet printer will be given mjth reference
to Fig. 20. As shown in Fig. 20A, the inkjet head 1 that includes the head
cap 5 integrally mounted to the ink cartridge 3 .is nmounted in the :
direction of arrow Qto a predetermngd -1 ocation at the inner side of a
tray 29 which is provided so .that it can advance and retreat with respect
to the printer body 2. Thereafter, the tray 29 is noved in the direction

: inter body 2. Thereaf ct i on
i o 208, whils LREIEF, 9*5-‘%@%8% SASERBERRCACK Erodl, 13T 157y B SToun I*

head. cap > & 9t a 1,0 Riovi ded
i nsi de ?:Ele H&’?ﬁ n'?tgr Iwgﬁgzh g:%eT rayl’%éﬂlos:L %%g\%lgte?tpgn setting th\(;I i nkj et
head 1 igpgi %erlhf%%rpwoﬁpe@ DPogand e @%@ls%@ftngdvten&w qaf bRy, . by

nmoving the tray 29 in the ‘direction ‘of arrow R, the ink cartridge 3 noves

N the dipAd0Rnael], 000 Rifl i iR }e13aat CAP the Sqgidhak the head
cap 5is subjected to a renoving operation. At the sane tine, by

per f or Myhd chhehgaHBKGRE! dleladNd A% IR ed hestthat eF-iint ol q>od3z9 2Decenber

2005 - 42 12 while the head cap 5 is noving in the direction of arrow
through a tray may similarly be used. Hereunder, a general
description of another type of inkjet printer will be given
with reference to Fig. 20.

As shown in Fig. 20A, the inkjet head 1 that includes
the head cap 5 integrally mounted to the ink cartridge 3 is
mounted in the direction of arrow Q to a predetermined
location at the inner side of a tray 29 which is provided so
that it can advance and retreat with respect to the printer
body 2. Thereafter, the tray 29 isrmoved in the direction
of arrow R and is set inside the printer body 2. At this

" time, as shown in Fig. 20B, while the tray 29 is moving in
the direction of arrow R, the head cap 5 is retained and
stopped by proper retaining means provided insidé the
printer body 2. The tray 29 is provided for setting the
inkjet head 1 inside the printer body 2 and for replacing it.

Thereafter, by moving tﬂé tray 29 in the direction of
arrow R, the ink cartridge 3 moves iﬂ the direction of arfow
R relative to the head cap 5, so that the head cap 5 is
subjected to a removing operation. At the same time, by

performing the same operations as those illustrated in Fig.



Rrelative to the ink cartridge 3, the ink discharge surfaces 6 of the .

. print head 4 are cleaned and prelimnary discharge oper aid péener 20t ar e ;
carried out. Thereafter, printing or photographic printing is carried out

on a recording sheet. In Fig. 20, reference nuneral 30 denotes a

recordi ng sheet tray, reference nuneral 31 denotes a recording sheet,
reference nuneral 32 denotes a feed roller, reference nuneral 33 denotes a
feed belt, reference nuneral 34 denotes a sheet-discharge tray, and
reference character S denotes the digection in which the recordi ng sheet
is discharged. In this type of inkjet printer showmn in Fig. 20, the neans
for detecting a timng of a prelimnary discharge operation fromeach ink

_Sifsgﬂi”. B t“‘?léiaci“t pvis nerd 4 B afeefed i?ééfngfg EPﬁefihde
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or of a erel
printing or photographic prlntlng is carried out on a

recording sheet. 1In Fig. 20, reference numeral 30 denotes a
recording sheet tray. reference numeral 31 denotes a
récording sheet, reference numeral 32 denotes a feed roller,
reference numeral 33 denotes a feed belt, reference numeral
34 denotes a sheet-discharge tray, and reference character S
denotes the direction in which the recording sheet is
discharged.

In this type of inkjet printer shown in Fig. 20, the
means for detecting a timing of a preliminary discharge
operation from each ink discharge hole of the print head 4
shown in Fig. 6 is provided at the side of the ink cartridge
3 that moves in the direction of arrow R. In other words,
in Fig. 6, the position detection sheet 14_mqy be provided
at the top surface side of the ink cartridge 3, and the
photoelectric switch 15 may be provided above the ink
cﬁrtridge 3 and inside the printer bodf 2 so as to oppose

the position detection sheet 14.



a print head includfng an ink discharge surface including an ink discharge

hol e for discharging ink supplied fromthe ink cartri dge;pDeeh®ad2emp,
which is operable to nove relative to and is renovably nounted to the
print head , for protecting the ink discharge surface of the print head;
and a cl eaning nenber, provided at a print-head side of the head cap in a
| ongitudinal direction of the print head, for cleaning the ink discharge
surface of the print head. 2. An inkjet head according to Claim1l, wherein
the head cap is noved in a relative nner in a direction orthogonal to a
| ongi tudi nal direction of the ink discihrarge surface of the print head in
order to clean the ink discharge surface by the cleaning nenber which
noves al GAG™Wth the head cap. 3. An inkjet head according to claim1 or 2,
wherein the print head is operable to prelimnarily discharge ink formthe
i nk di scharge hol e before or after cleaning the ink discharge surface by
the cl eaning nenber. 19 Decenber 2005 44 1 4. An inkjet head according to
claim3, further cOnpPFENGead FHRPTSI®i ng section, provided at an inner
side of the head cap, for. receiving the ink prelimnarily discharge from
the ink di schdPge ol €3 94R iK% et%lr?ééla raf n§€o CHAFmF ot 42
further qugfjsin% nmeans Kﬁr detecting a timng of the prelimnary

di schar gBT ¥ oM theti ART YT S EFGE hol e of the print head when the

a print head including an ink discharge surface including
an ink discharge hole for discharging ink supplied from the ink
cartridge;

a4 head cap, which is operable to move relative to and is
remdvably mounted to¢ the print head , for protecting the ink
discharge surface of the print head; and

a cleaning member, prbvided, at a print-head side of the
head cap in a longitudinal direction of the print head, for

cleaning the ink discharge surface of the print head.

2. An inkjet head according to Claim 1, wherein the head
cap is moved in a relative manner in a direction ortheogonal to a
longitudinal direction of the ink discharge surface of the print
head in order to clean the ink discharge surface by the cleaning

member which moves along with the head- cap.

3. An inkjet head according to claim 1 or 2, wherein the
print head is operable to preliminarily discharge ink form the
ink discharge hole before or after cleaning the ink discharge

surface by the cleaning member.




head cap is operable to nove relative to the print head, the neans being
provided at either the ink cartridge or the head cap. 6.19%¥eddikjeeotad
according to claim3, 4 or 5, further conprising nmeans for preventing the
prelimnarily discharged ink from being spattered back, the neans being
provided at a receiving surface of the ink receiving section. 7. An inkjet
head according to anyone of the preceding clainms, wherein the cl eaning '
menber is formed with a circular cylindrical shape that is operable to
come into contact with the entire Ieggth of the ink discharge surface of
the print head, and is renovably held“by the head cap. 8. An inkjet head
according to anyone of the preceding clains, wherein a portion of the

cl eani ng menber tHR i PFEr abieédlo ECERBRY 2095 4521® conme TREE Tont act
with the ink discharge surface is resilient and is fornmed of ap ink

“absor bi iPHELEPAl 20 GRKARCFRKT RS FESE 18R c R VGt 02 arforid 6t £hES fifecedi ng
clainms, further conprising neans for biasing _the cleaning nenber towards
the ink disdFarg&2Bur Fc G WRBI pFifit 1 He RE SR EERs FI5EPAGIDr b¥ied at a
portion where the cleaning nenber is held by the head cap. 10. An inkjet
head acéﬁﬁﬂﬁﬁﬁ'?%P%ﬂﬁfQSnEgﬁ?'the precedi ng clains, wherein the cleaning is
secured so as not to rotate when the cleaning nenber is in contact with
the ink discharge surface of the print head, or rotation of the cleaning

member is i ted , by, 3 braking, mechanism so,that, the cleapi ng, mepher i
operable to
comprising means for detecting a timing of the preliminary
discharge from the ink discharge hole of the print head when the

head cap is operable to move relative to the print head, the

means being provided at either the ink cartridge or the head cap.

6. An inkjet head according to claim 3, 4 or 5, further
comprising means for preventing the preliminarily discharged ink
from being spattered back, the means being provided at a

receiving surface of the ink receiving section.

7. An inkjet head according to anycne of the preceding
claims, wherein the cleaning member is formed with a circular
cylindrical shape that is operable to come into contact with the
entire length of the ink discharge surface of the print head, and

is removably held by the head cap.

8. An inkjet head according to anyone of the preceding

claims, wherein a portion of the cleaning member that is operable



rotate while rubbing against the ink discharge surface. 11. An inkjet head
according to any one of clains 1 to 10, wherein the cl e@gDsgmienres | S
operable to be driven and rotated by comng into contact with the ink
di scharge surface of the print head, or wherein the cl eaning nmenber is
operable to rotate in a forward direction or a backward direction by a
rotational driving mechanism 19 Decenber 2005 46 12. An inkjet head
according to any one of the preceding clains, wherein across-sectional
peri pheral length of the cleaning nenger is equal to a novenent distance
covered by the cleaning nenber when fhe cl eaning menber is operable to be
driven and rotated by comng into contact with the ink discharge surface
of the print head. 13. An inkjet printer for carrying out a printing
operation by formng ink froman inkjet head into very fine particles and
di schar gFAgCtHe WPy CPPReChatitiicItbs TRk ottRsharge BRehrFhkiTdieSioncat
recordi ng sheet, the inkjet printer conprising: the inkjet head which
conprisegn%huiﬁprﬁﬁ?t9§d@blﬁ rabHPPdPAGRG TIE G -one col or or of a plurality
of colors therein; a print head including an ink discharge surface
including an ink discharge hole for discharging ink supplied fromthe ink
cartridge; a phead cap, mhich%is operabl.e to nove relativ%ﬁto and is

[

removably mou ted_%rb tHe Fri Mihe Ccﬁorfif)ngFSt ECFPRY e Tk PIECEEHRY ge
surface giaiégé %EEQEePeggka%@an gégﬁg"fg% @Eggﬁ£g the cleaning member
towards the ink discharge surface of the print head, the means

being provided at a portion where the cleaning member is held by

the head cap.

10. An inkjet head according to any one of the preceding
claims, wherein the cleaning is sécured_so as not to rotate when
the cleaning member is in contact with the ink discharge surface
of the print head, or rotation of the cleaning member is limited
by a braking mechanism so that the cleaning member is operable to

rotate while rubbing against the ink discharge surface.

11. An inkjet head according to any one of claims 1 to 10,
wherein the c¢leaning member is operable to be driven and rotated
by coming into contact with..the ink- discharge surface of the
print head, or wherein the cleaning member is operable to rotate
in a forward direction or a backward.direction by a rotational

driving mechanism.




provided at a print-head side of the head cap in a longitudinal direction
of the print head, for cleaning the ink discharge surfagen&denidae 2063 nt
head; 19 Decenber 2005 47 a head nounti ng-and-di snounting nmechani sm for
mounting and securing the inkjet head to a predeterm ned | ocation of a
printer body and for disnounting the inkjet head fromthe predeterm ned

| ocation of the printer body; and a head cap pl aci ng-and-renovi ng nechani sm
for uncovering the ink discharge surface and for placing the head cap
after conpletion of the printing openﬁﬁion by, with the inkjet head being
secured to the predeterm ned | ocation the printer body, noving the head
cap relative to the print head. 14. An inkjet printer according to claim
13, further conprising an ink receiving section, provided.at an inner side
of the head cap of the inkjet head, for receiving ink prelimnarily

di scharged frofrt h87i ARKIFSCIRAYSITEreing FRKIET HEADP ANB'S NKFEPIPRENTER
ABSTRACT OF THE DI SCLOSURE An inkjet head includes ahead cap for protecting
an ink dFSHEge "OGFEARe BDf FOPT PECHRI®lanBeEiPke &dni hgndot | &F f8f
cleaning.ihe i nk discharge surface of the print head. The head cap noves

rel ati veSto™EAY iEPPE VDI RbUNPed f1OVERRRT pfi At HEaFIVREFEdPYg tHRe i nk

di scharge, surface %Lth an ) . ,
cleaning memper when the cleaning member is operable to be driven

and rotated by coming into contact with the ink discharge surface

of the print head.

13. An inkjet printer for carrying out a printing
operation by forming ink from an inkjet head into very {fine
particles and discharging the very fine particles in order to
blow ink dots on a recording sheet, the inkjet printer
comprising:

the inkjet head which comprises an ink cartridge for
holding ink of one color or of a plurality of colors therein; a
print head including an ink discharge surface including an ink
discharge hole for discharging ink supplied from the ink
cartridge; a head cap, which is operable to move relative to and
is removably mounted to the print head, for protecting the ink
discharge surface of the print head; and a Cleaniﬁg member,
provided at a print-head side of the head cap in a longitudinal
direction of the print head, for cleaning the ink discharge

surface of the print head;




cleaning roller is provided at a print head" side of tRhe dwagbeamogsn t he
| ongi tudi nal direction of the print head. By virtue of this structure, it
is possible to reduce the size of a printer body. The invention ains at
reduci ng the size of the printer body by providing the cleaning nenber at
the head cap for protecting the ink discharge surface. Fig. 1

47

a head mounting-and-dismounting mechanism for mounting and
securing the inkjet head to a predetermined location of a printer
body and for dismounting the inkjet head from the predetermined
location of the printer body:; and

a head cap placing-and-removing mechanism for uncovering
the ink discharge surface and for placing the head cap after
completion of the printing oberation by, with the inkjet head
being secured to the predetermined location of thé printer body,

moving the head cap relative to the print head.

14. An inkjet printer according to c¢laim 13, further
comprising an ink receiving section, provided at an inner side of
the head cap of the inkjet head, for receiving ink preliminarily

discharged from the ink discharge hole.
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INKJET HEAD AND INKJET PRINTER

ABSTRACT OF THE DISCLOSURE

An inkjef head includes a‘'head cap for protecting an
ink diécharge surface of a print head and arcleaning'roller
for cleaning the ink discharge surface of the priht head.
The head cap moves relative to and iS'rémovably mounted to
the'print head includihg the ink discharge surface with an
ink discharge hole for discharging ink supplied from an inkl
cartridge. The cleaning roller is provided at a print head'
side of the head cap in the longitudinal direction of the
print head. By virtue of this structure, it is possible tﬁ
-reduce the size of a printer‘body. The invention aims at
reducing_the size of thé printer body by providing the
cleaning member at the head cap for protecting the ink

discharge surface.

Fig. 1




