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THE ILNVENTION 1. Field of the Invention The presentllﬂﬂﬂiﬁoﬁEBQmﬂtes to an
i nkj et head and an i mkj et printer, and, nore particularly, to an’'inkjet
head .and an inkjet 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"

cl eani ng an ink dlscharge surface of. 1am inkjet head with a cleaning nmenber
inarelated inkjet "~ printer are disclosed in, for exanpie, Japanese:

Unexam ned Patent Application Publication hbs 57- 61574 and 6-255117. In .

" the t echnol ogy 'di scl ose nese.U ent Application

Publ i cati on Na. 57- 6157&“@@6‘? Me&nﬁ&tﬁ .used. This Inkjet
~head reciprocates as a result of belng QU|ded in the mndthmﬁse. di rection
of a recording sheet by a guide mechanism In addition, a. cleaning roller

I ncl udi i a 05 t i'ts - peripheral surface and being
rotatab?@iﬂ@¥%ﬂﬁg)g&paﬁﬁtgﬂﬁﬁﬁﬁﬁgEﬁ a |l ocation where photographic printing
or printing th cordin e is started and a head accommodati on
Ipcatiph fﬁﬁﬁﬁh §L1§Eﬁ egfaﬁﬁb side of the recording sheet in the

wi dt hwi se i ThHE! pR8sbhE" EB@enIESn' PK14£36"26%n inkjet head and an

inkjet printer, and, more particularly, to an inkjet head

~and an inkjet printer in whichi by'providing'a cleaping
'_member at -a head cap for protecting an ink discharge Surféce,
‘the body of the printer is reduced in size.
2. Description of the Related Art
Technologies for cleaniné an ink discharge surface of
aﬁ inkjet head with a cleaﬂing member in a related inkjet
. pfinter are disclosed in, for example, Japaﬁese Unexamined
‘Patent Application Publication Nos. 57-61574 and 6-255117.
In the technologf disclosed in Japanese Unexamined
Patent Application Publication No. 57-61574, a serial-type
"inkjet head is.used. Thié inkjet head recibrocates as a
result of being guided in the widthwise direction of a
recording sheet by a guide mechanism. In addition, a
'Cleaniné roller includin§ an ink absorption layer-at its
peripheral surface and being rétatably held is pfovided
between a location ﬁhere photographic printing or prinfing
qﬁ the recording sheet is started and a head,accommﬁdation
location situated outwardly of one.éide of the recording

sheet in the widthwise direction thereof. The ink discharge



JUi- 2 surface. of the I nkj et head is cleaned by causing it to cone into
contact¢with the cl eaning roll er when the inkjet head reci procates when
the printing operation starts and ends. In the technol ogy di scl osed in
Japanese Unexamined Patent Application Publication No. 6- 255117, an i nkj et
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 i nk- di scharde hol2 t+s provided in. the inkjet -head iii
correspondence with the entire width of the recoerding sheet. A cleaning
roller which rotates while it contacts the entire |length of an ink
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of parallel rRyaRItedthdNdiff dihdlﬂééd'ﬂh'Jhﬁ&ﬁésdﬂUﬂéﬂddihéﬁf grooves, soO
that the ink discharge surface is cleaned. In inkjet printers,’'when

]phot oglramrten@rzsﬁplﬂaa@ionmumimi)dnm@ Iokzzmim,athn sifieje€ déa®d out

o ?:3 formed with a length that allows it to cover the entire
width of a recording sheet, and is secured above a
transportafion pafh of the recording sheet. an ink- .
discharge hole is provided 1n-fhe inkjet head in
correspondénce with the entire width 6f the recording sheet.
A cieaning roller which rotates while it dontacts the entire

-'length_of an ink diécharge surface of the inkjet head is
'provided. The'c;eaning roller is formed of a circﬁlar
cylindrical resilient ma;erial and has a plurality of
groovés formed in the outer peripheral surface thereof so as
to extend in the axial dlrection. This cleaﬁing roller is
brought into contact with the ink discharge surface of the
inkjet head., and rotates while 1t'moves in a parallel
directipn, 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 surfgde is
dleaned..
Iﬂ inkjet printers, when photographic printing or

printing by'the inkjet head is not carried out for a lbng

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



period of tinme, Ink inside an ink-discharge hole of the r r 3 inkjet head
under goes- evaporation drying, thereby resulting in increased viscosity or
solirdification of the ink, so that it becones difficult to performa
proper ink discharge operation. In order to prevent this, a !prelimnary
di scharge operation" is.carried out at a predetermined time -interval or
prior to photographic printing or printing in order to subject the ink

i isi de the-.ink discharge hole to a refIreshing operation by, for exanpte,
sucking and discharging the ink inside the ink-discharge hole-at a
predeterm ned | ocation inside the prlnter ‘Such a technology is dlsclosed
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rece|V|ng secti1on flor recelving ng the
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 1nside the ink-disch&rgé hole at a
predetérmined location inside the printer. .Such a
tecﬁnology is disclosed in, for example, Japaﬁese Unexamined
Patent Application Publication No. 10-278299.

However, in.tﬁe-technology disclosed in Japanese
Unekamined Patent Application.Publication No. 57-61574, it
is necessary ﬁo provide the cleaning'roller and the inkjet
head accémmodation 1oéation outwardly of one side of a
recording sheef_in the widthwise direction thereof, so tha?
the size of the printer body in thé widthwise direction
thereof 1s increased. In addition, since the cleaning.
roller is affixéd inside the prinfer body, replacement of
the cleaning foller is not easy to carry out and thé inside

_of the'printer'body may get contaminated because a receiving
section for receiving ink which may get spattered during the -
cleaning of the 1nkjet head is not provided.

The place where a preliminary discharge operation for



.cleaning of the inkjet head is not provided. The place where a prelimnary.
di scharge operation for 4 subjecting ink inside a ink discharge, hole
of ,the.inkjet ~head to a refreshing operation is carried out is situated -
outwardly of the width of the recording sheet in the direction in which
the inkjet head reciprocates, that is, the w dthw se direction .of the
recordi ng sheet. Therefore, -a prelinmnary. discharge ink receiving
section nust be  provided at this |ocagion. Consequently, as expected, the
size of the printer body in the widthw se direction thereof is increased.
In addition, since the prelimnary discharge ink receiving section is
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hi gh, there were instances I'n which the per nce of the 1nkjet head got
af f ect edg OppeiiRiNEEY| A8sOhafgbCPhR receiving section must be

provided at this location. Conseguently, 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

‘ gasily mounted and disﬁounteﬁ, it is difficult to, for
example, ciean it. ' .

In the.technology disclosed in Japanesé Unexamined
Patent: Application Publication No. 6-255117, the cleaning
r¥oller having a plurality of groéves formed in the outer
peripheral sprface thereof is brought into contact with tlie
ink discharge surface of the inkjet head, and rotates while
1t moves in a parallel diréction, with the diréction of
-rotation being in the direction of parallel movement.
Therefore, alfhough the c;eaning:performance of scooping up
the ink that has adhered to the ink discharge surface is
high, there were instances in which the performance of the
inkjet head got affected due to wearing of a resin
protective layer of an electrode provided at'the:ink

dischargé'gurface. Edges are  formed at the grooves of the



. protective layer of an electrode prOV|ded at 't he. |nk di schar ge surface

" Edges are-forned at the grooves of the - 5 cleaning roller. Since, by the
rotation of the cleaning roller in the difection of novenent of the
cleaning roller, the edges wear quickly, the . cleaning. performance is
reduced, so that it is difficult to maintain the cl eani ng performance of
the initial condition of the cleaning roller for a long period of tine.
Since the ink in the-plurality-of grooges has no pllace to go, the cleaning
menber can no | onger provide, cleaning performance when'the grooves are
filled-conpletely with the ink, so that, thereafter, cleaning cannot be
performed, In, addition; since the cl eanlnggrol s fixed inside the.body
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Since the ink in the plurality of groovés has no place
to go, the éleahing member can no longer provide cleaning
performance when the grooves are filled doﬁpletely with the‘
ink, so that, fhereaftéf, oléaning cannot be performed. In
addition, since the cleaning roller is fixed.inside the body
" .of the pfinter, replacement 'of the cleaning roller is not
edsy to carry out and the inside of the printer body may get
contaminated because a réceiving section for receiving ink
which may get spattered during the cleaning of the inkjet
head 1s 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 fecofding
sheét, when the place-where a preliminary éischarge
operation for subjecting the ink iﬁsidé-fhe ink-discharge
hole of the inkjet head to a refreshing operation is carried

' out is situated outwardly of the width of the recordiné
sheet, a preliminary discharge ink receiving section and

means for moving the inkjet head in the widthwise direction



sheet,

a prelimnary. di scharge ink receiving section and  neans for -

t he 1nkjét head in the widthw se direction 6 of the recording sheet
be separately prQV|ded ‘at this location. Therefore, the size of the
printer body in the wi dthw.se direction becones |arge or roughly twice the"

wi dt h’

of the recording sheet. SUMVARY OF THE | NVENTI ON Accordi ngly,

order to overcone such problens, it is -an object-of the present.inve

to provide an inkjet head

as to reduce the size of-a printef body by providing a cleaning nenb
a head cap for protecting an ink disciharge surface. ' ' In order to
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print hea

¢l eani ng rge sur ) € prirnt hea

virtue of i nk di scharge .surface of the print h
of ElinorRbahait *ppkpe

prot ect ed

"noves relative to and is renovably no

to the print head, and; using the cleaning nenber provided at the pr

head

side of the head cap in the |ongitudinal direction of the

SUMMARY OF THE INVENTION
Accordingly, in order to overcome such problems, it ie
an object of the present invention to provide an inkjet heed
and an inkjet'ﬁrinter which are constructed so a; to reduce
"the size of a printer'body by providing a cleaniné member at
e head cap.for protecting an ink-disdﬁarge surface.""
In order to achieve this object according to one
aspect of the present invention, there is provided an inkjet
'_head comprising a head cap, which moves relative to and is
removably mounted to a print head, for protecting an ink
diecharge surface of rhe priﬂt head; and a cleaning member,
provided at a print-head side of the_head cap in a
1on§itudina1 direction of the print head,.for cleaning the
ink discharge surface of the print head.

By virtue of such a structure, the ink discharge

surface of the print head is protected by the head cap that

-movi ng
must

in
ntion

and an inkje6' printer which are constructed so

er at

n,

d. By
ead is
unt ed
i nt

moves relative to and is removably mounted to the print head,

and, using the cleaning.member provided at the print head
side of the head cap in the’ 1ongitudinal direction of the

_print head, the ink discharge surface of the print head 'is .



print head, the ink discharge surface of the print head'is. 7 - cleaned.
‘When the structure of the one aspect is-used, an ink receiving section for
receiving ink prelimnarily discharged from an ink discharge hole may be
provi ded at- an inner side of"the head cap. By this, the ink prelimnarily -
di scharged fromthe ink. di-scharge hole is reliably held in the ink .
receiving section of the head cap. When the structure of the one aspect is
used, neans for detecting a timng Qf oprelinminary. discharge froman ink
di scharge hole of the print head when the head cap noves relative to the
print head nmay be provided at ei-ther an ink cartridge or the head cap. By
this, using. the detecting neans-provided at either the ink cartridge or
the head ekggned. is possible to detect. the tinming of the prelininary

di scharge fromthe ink- discharge hol e of the print head when the head cap
noves  rel at i Whemo thee stauaturea@f Whenonge aspegtt dse uged.h@nod@kaspect i s,
used, the cleaning-nmenber may be forned so as to have a circular '

cyl i ndri de@celiEing tspationctor Heralordng dnk MFreHainarily Giggharged ne i nk

-di scharge_surface of the print head, 'and may be renpvably hel d Q&kghe.heaq

cap. By tiFam amhelnk digchargmihale Mgy i proifed, athandaper s
' of the head cap.

By this, the ink preliminarily discharged f£rom the ink
discharge hole is reli&bly held in the ink receiving section
" of the head cap. ' .

- When the structure of the 6ne aspect is used, means for -
detecting a tim1n§ of preliminary discharge from an ink
discharge hole of the print head when the head cap moves

. relative to the print head may be provided at elther an ink
cartridge or the head cap. |
By this, using the detecting meéns pro?ided at eitherxr
the ink cartridge or the head cab; it is poséible to defect
.the timing of the preliminary discharge from.the ink-
'dischargg hole of the print head when the head cap moves
~ relative to the print head.

-When the'structure of the one aspect 1s used, the
cleaning;membef may_be formed so as to'have a c;rcular
cylindrical shapé that comeé into contact ﬁith the entire'
iength of the ink disohargé sﬁrface of the print head, and
may be réﬁovably 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 .



‘cap and formed with a circular cylindrical shape is brought 8 into contact
‘'with and cleans the entire length of the ink discharge surface of'the
print head. VWen the cleaning nember is formed so as to have a circular.
cyli'ndri cal shape that cones into contact wi.th the entire length of the
i nk discharge surface of the print head, and is renovably held by the head
cap,” neans for biasing the cleaning nmenber towards the ink discharge
surface of the .print head may be provgded at a portion where the cleaning
menber i-s held by the head cap. By this, using the biasing nmeans provided
at a portion where the cleaning nmenber is -held by the head cap, it is
possible to bias the cleaning nenber.towards the ink -discharge surface of
t he prininteagontpet whthnandeeleanpagtbecenbhre olenrgthi 9f nghenknk
prelimnarily discharged froman ink discharge hole is provided at an
i nner si@éseharge gunfaesapofnthaspript headenting the prelininarily
di scharged ink frombeing spattered back may be provided at a receiving
surface of tHEhen rkhe leaning Jenbesm 1pfomed 8687 Yhdhapud eri ng- back
preventing neans rovided at the receiving surface of the i Ehr cei ving
section,°$F°P§aﬁo§§i§Fgr§6aﬁrﬁpﬁﬂ? that 4 %?e{?ﬁ?n%????ctdvg atg8d
towards & h:r8*1686h o %RE nR"al sMA25S L6+ A0e S8°he print head,

and is removably held by the head cap; means fbr biasing the

cleaning membér towards the ink digcharge 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 biasinQ means provided at a portion
where the cleaning member is held by the head cap, it is
possible to blas the cleaning member towards the ink
discharge surface of the print head;

When an ink receiving section for receiving ink
preliminarily discharged from an ink discharge hole is
provided.at ap.inner s;de of the head cap, means for
preventiﬁg 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-back preventing means
provided at the receiving surface of the ink.receiving
section, it is possible to prevent the ink preliminarily
discharged towards the ink redeiving section from sbattering

‘back.

According to another aspect of thée present invention,



Accordi ng to-anot her .aspect of the present invention, M- 9 there is
‘provi ded an inkjet printer conprising. an inkjet head including an ink
cartridge for .hol ding ink-of one color of of a plurality of colors
therein, a print head including an 'ink discharge surface including an ink.
di scharge hole for -discharging ink supplied fromthe ink cartridge, a
head cap, which noves relative to and. is renpovably nounted to the print
head, for protecting the ink dischargessurface of the print head, and a
cl eaning nenber, provided at a. print “head side of the head cap in a
Iongitudinal_direction of the prinnt head, f-or cleaning the ink discharge
surface of the print head; a head. nounting-and-di smounti ng nmechani sm for
nmount i ng Hoedres deunpruy itded iank j[imk Jedapriin terpcetpirdsingean [imkgeaton of a
printer body and for disnmounting the inkjet head -fromthe predeternined
| ocat i on hefad Haginidimgy amodynk camtrd dgead orapodiddmiondnkndf ensyigeglor
mechanism for uncovering the ink discharge surface and for placing the
head cap oaf tofi a edwptadiiton off celomisnthegedper &t paingy ea tmalwding et
head being secured to the.predeterm ned | ocation of the printer body,
nmovi ng t lea Hedd ddgshaxigst isparfiace: Hacdudinghead inky ddgchaxget hedieufor usi ng
t'he head nDuntln - and- dlsnnuntln%€ mechani sm the inkjet head is nmounted to
@

and di sd&ehax inky sepplded kxem Sbhar Aok enritrddgeinBehedsh\Pap Usi ng

t he bead ca | aci ng- and-renovi ng nechani s whi-l e the
p pmoveégrelative to %nd is remgbably mounted to the

print head, for protecting the ink discharge surface of the
print head, gnd a cleaning member; provided at a print-head
side of the head cap in a longitudinal direction of the
print head, for cieaning-the ink discharge surface of the
p;int head; a head_mounting-and—dismounting mechanism for
m°unt1ng and securing the inkjet head to a predetermined
location of a printer body and for dismounting the :I.nkje't
head from the predétermined location of the printer body:
anq a head cap placing-and-removing mechanism for unéovering
the 1nk discharge surface and for placing the head cap after
'complefion of a printing operation by, with the inkjet head

_..being secured to the predeterﬁined location of the printer
body, moving the head cap reigtive to the print'head.

By such a structure, using the head mounting-and-

'dismbunting meghanism, the inkjet heaﬁ is mounted to and

_ dismounted from a predetérmined location of the printef body.
Using the head cap placing-and-removing mechanism, while tﬁe
1nkjet head is mounted to the.bredetermined location of the

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



I nkj et head is nmounted to the predeterm ned | ocation of the printer body,
"the head cap is noved relative to the print - 10 head in order to uncover
the.ink discharge surface and to place the head cap after conpletion of a
printing -operation.. Using 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
“bllow ink dots onto a recording sheet, ygwhereby printing is perfornmed. The
inkjet printer may further conprise an ink receiving section, provided at
an inner side of the head cap of the inkjet head, for receiving ink- '

prelimnarily discharged fromthe ink discharge hole. By this, the Ink
prel i mi nheadylni eedergte wreavercthedink; discharde cserface aRdbt9 hel d at

the ink receiving section of the head cap. BRI EF DESCRI PTION OF THE
 DRAW NGpinge . the sheadceapeafier complotion ¢fq Rrirbingsoperati®Redi nent
of -the present invention and_a printer body, to which_the inkjet head is
mount ed, U8ing theinkiatiheadeingluding the otk FArErddos. | thapehntr ged
SENE SR b T TR RET ML R A G A R
' nk recelgéggvggftﬁfgeSgg¥@101es gnd the very fine pafticleé are )
discharged 1ﬁ order to blow ink dots‘onto a recording sheet,
whéreby printing is performed.
The inkjet printer may further comprise an ink
receiving section, provided at an inner side of the head cap.
of thé inkjef head, fdr receiv;ng ink preliminarily .
discharged from the ink discharge hole. | |
By this, the ink preliminarily discharged f£rom ihe ink-
‘ discharge hole is reliably held at the ink receiving'section

of the head cap.

BRIEF DESCRIPTION OF-THE DRAWINGS
| Fig. -1 1s a perspective view of an inkjet head of an
embodiment of the present invention and a printer body, tb
which the inkjet head is mounted, of a form used in the
present inventioh.

Fig. é is an enlarged transverse sectiohal.view of-the
inkjet head shown in Fig. 1.

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

in Fig. 2.



inFig. 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-is a
sectional View taken along |line V-V of Fig. 4. Fig. 6 illustrates neans:
for detecting a timng of a prelimnary discharge operatjon fromeach ink
di scharge 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 shblixg changes in an ink liquid
penetration distance with respect to an ink absorbing nmenber wth tine.
Fig. 9 schematically illustrates still another formof the cleaning

ller. Fig. .10 h i-cal I | r. f f '
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Figf 6 illustrateé.méans for detecting a timing of a
préliﬁinary discharge operation from eacﬁ ink discharge hole
carried out when the head cap moves relative to the print
head. _ o

Figs. 7A and 7B schematically 111ustrate,anotﬁer form
of the cleaning roller.

Flg. 8 is a graph showing changes in an ink liquid
penetration distance with respect to an ink absorbing'member
with time.

.Fig. 9 schgmatichlly 1llustrates still another fqrm of
the cleaning foller.' _

Fig. 10 schematically illustrates another form of the
ink receiving section of the head:cap.
| Fig. 11 schématically illustrates still another form of
the ink ;eceiving'section of the head cap.

- Figs. 12A to 12F illustraté a cleahing ope;ation qsing.
.the cleaning roller énd the head cap.of the inkjet heéd. o

Fig. 13 is a ﬁerspective view of an 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



Fig. 14 is a perspectlve view sinmilarly showing the 12 inkjet. printer of
“t he. enbodi ment of the present invention in* which the head cap is renoved.
"Fig:-15 illustrates a specific nechanismin which the ink jet head shown
in Fig. 1 is accommpdated in a. predeternined |ocation of the printer.body
as a result of - insertion thereof in the direction of arrow H, and an
_Qperation thereof. Fig. 16 illustrates the specific mechanismin.which t he

“inkjet head i's secured to the predetgryrined | ocation of the printer body
- by a head nounting-and-di snounti ng nechani sm and in which the head cap is
made novabl e, and an operation thereof. Fig. 11 illustrates the specific.
mechani smin which the head cap-nounted to the bottom surface of*an ink
cartri dgénkjetbpragtesnofcthasembodinentopfnthenpresentr daventione in
direction of arrow A, and an operation thereof. Fig. 18 illustrates the
speC|f|cWhiQhaﬁhgnthdmﬁﬂDhishEemﬁﬁaé .cap successively noves in the
direction of arrow A along a-novenent path P, and an operation thereof.
Fig. 19 |IIU§T#%Ie%5t#%4%%g%¢¥¢% eSPRELELS imecharksmntn waighckBei s at a
wi thdrawal .- position as a result of maximally nDV|ng in.the direction of
arrow A ipkdgt: head gheweninpEig. pl &ﬁda§ﬁ°ﬂﬂ8@§FPGn Phéreof. Figs. 20A and

208 schemnlCaLlkibbh'ThE2 080 "Bhe! YRinter 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 predetérﬁined location of the
printer body by a head mbunting-and-dismounting mechanism
and in which the head cap is made movable, and an operation
thereof.

~Fig. 17 illuétrétes the specific mechanism in which the
bead cap mounted to the bottom surface of an ink cartridge
is being removed as a result of movemenf 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 tﬁe specific mechanism in whiéh éhe
head cap is at a withdraWal.poéition as a result of
ﬁéximally moving in the direction of arfow A along the
movement path P, and an operation thereof.

Figs. 20A and 20B schemaFically illUStrate another type

of inkjet printer having the inkjet head mounted to the



of inkjet printer having the inkjet head nounted to the 13 - .. . printer
*body through a tray. DESCRI PTIFON OF THE PREFERRED EMBODI MENTS Her eunder, a
detail ed description of enbodinents of the "present invention will be given
with reference to'the attached drawings. Fig. 1 i's aperspective view of an
I nkj et head 1 of an enbodinent of the present invention and a printer body
2, to which the'inkjet head 1 is mounted, of a formused in the present

i nvention. In Fig. 1, the inkjet head1 separately formed, and is of a
type that is directly nounted- to the érlnter body 2. The |nkJet head 1 is
accommodated in ‘the.direction of arrow H, and is set so as to be fixed to
the printer body .2 in order to forman inkjet printer.. The Inkjet head 1

forms | |gn1dtenkbody0thmuglhlmetrwrt icles by, for exarrpl e, electrothernal
conversion or el ectromechani cal 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 conprises an ink cartridge 3, a print
head 4; aHﬂCRIHEE@NcQE BUE TPREFERREDR r EMBOREMENTS| ds i nk of one color or of
a plurality.of colors therein. Its housing is extended so as .to be
el ongat ed i n Hereusidathnia detialdad dessiripalqn iok embadbinentsefinthe Fig.
1, that is, over the entire width of a recording 'sheet in the w dthw se
d,rect,(pmqaggtxﬁnvention will be given with reference to the

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'inkjef head 1 is mounted, of a form used in the
present invention. In Fig. 1, the inkjet head 1 is
separately formed, and is of a type that is directly mounted
to the printer body 2. The 1nkjet head 1 is accommodated in
the direction of arrow H, and is set so as to be fixed to
the.printér body 2 in order to form an inkjet priﬁter..

The inkjet head 1 forms liquid ink into very fine -
particles by, for example, electrothermal cbnveréidn 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 holds ink of one color or of a
plurality of colors therein. Its housing is extended so as
to be elongated in the widthwise direction of the printer
body ‘2 shown in Fig. 1, that is, over the entire width of a

recording sheet in the widthwise direction thereof.



14 Al t hough. not shown, four ,divided ink chanbers are formed inside the
*housing,and are filled with-ink of corresponding four colors, yellow,*
magenta M cyan C, and black K. The ink cartridge 3 is formed of; for
exanple, a hard resin. As shown in Fig. 2 (which is an enlarged transverse
sectional view of the inkjet head 1 showmn in Fig. 1), the ‘print -head 4 is
provi ded at the ‘bottom surface portion of the ink cartridge 3. The print
head 4.fornms the ink supplied fron1thi ink cartridge 3 into very fine
.particles, and discharges the very'f'ﬁe'particles The print head 4

| ncl udes ink- discharge surfaces 6 having very small- ink- discharge holes
provided in correspondence with the entire w dth of a recording sheet

al ong t halthogygh ot ashoim pcEfown dbéidéd imk chambergeaBe Foemedk di scharge
surfaces 6-extend in the longitudinal direction of the ink cartridge 3, -
and areinsmdeckmbihnusingsmm@daneefhlledtwmthommkcofoosrnespohdingelIom1Y,
magenta M cyan C, and.bl ack K, respectively.- Al though not shown, the
porti onsfaolirt dbelonk, dysthow g, magémtaMp ¢yen €ncandeblhcki Kk- dFhehar ge
hol es of the corresponding colors of ink,-Y, M C, and K, and the

porti onsinkecantridge 3 nis ubiermedtofisiHon exemplecad herécreedas are
covered with resin on both sides of tie corresponding ink- dlscharge hol es

are formed sdsashaymare Figmdul e dlamny esHarged TerangeRIraep 5 is

nmount-ed to'the bottom surface of the
sectional view of the 1nkjet head 1 shown in Fig. 1), the

1pr1nt head 4 is provided at the bottom surface portion of
the ink oartridge 3. The print-head 4_forms the iﬁk
suppiied from the ink cartridge 3 into very fioe particles,
and discharges the very fine particles. The print head 4

~ includes ink'discharge surfaces 6 having very small ink-
discharge holes provided in correspondence with the entire
width of a recording sheet along the longitudinal direction
of -the ink cartridge.B. 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, magenra M, cfan C, end black K, respeof;vely.
Although not shown; the portions of. the ink discharge
surfaces 6 that include the ink-discharge holes of the
corresponding colors of ink, ¥, M, C, and K and the
portions thereof that include protrusions where head
electrodes are covered ﬁith 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



. ~. 15 ink cartridge 3. The head cap 5 covers the ink discharge
*surfaces 6 of the print head 4 and protects themin order -to prevent
dryi ng and cl oggi ng of the.ink-di scharge holes. The' head cap 5 extends so _
as to be elongatedto*the sane length as the housing of the ink 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 ar{%ms A and B, ina direction
orthogonal to the Iongitudinal directtdn of the ink discharge surf aces 6
of the print head 4. Wien the head cap 5 has noved in the direction of
arrow. A, it is renmoved fromthe ink cartridge 3, whereas, when the head

cap 5 hdnk rearttildyek 3.n ke digad tdap Sofcovrermsy the iink sdntcmaanbe)n t he
-in"k cartridge 3 again. The head cap 5 is formed of, for exanple, a hard
resin. Auifmmesn® rof [the printprmadiad aald g teuts thete 11 ordexr Hend cap
'5. The cleaning roller 7 is a cleaning nmenber for cleaning the ink

di schar gn:esmtﬂa«kyi&g)farﬂﬁelmg'gimmex&l the iaktdischargedaetesne Biale
portion inside the head cap 5 in the longitudinal direction of the head
cap 5. hNeadeioape 5 exttendsc®mo &g rtol [ber elangghreslitie thmirsanel langthe

| ongi tudi nal direction of the-ink discharge surfaces6é of the print head 4.
The cl e@si rider Sloveing wdy dhe dnkheantinigige ¢h drasrthay shapomf i th the

head cap 5in order to
_ 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_ihdicated 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 diregtion of arrow. A, it is rempved
from the ink caftridge 3, whereas, whén the head cap 5 has

" moved back in the direction of arrow B, it is placed on the
ink cartridge 3 again. fhe head cap 5 is formed of, for
exampie. 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 discharge-surfaces 6 of the print head

4, and is mounted at one side portion inside the head cap 5
in the longitudinal direction of the head cap 5. Therefore,
'fhe cleaning ;Sller 7 is provided parallel to the '
longitudinal direction of the ink discharge surfaces 6 of
"the print head 4. The cleaning roller 7 moves in the
directibn of arrow A along with the head cap 5 in order to

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



cl ean the i nk dlscharge surfaces 6 of the prlnt head 4. - 16. An ink
‘receiving section 8 is simlarly provided at the' inner side of. the head
cap*5. The ink receiving section 8 receives prelimnarily discharged ink
fromthe ink-discharge holes of the print head' 4, so that part of or the
whol e bottom surface of the shall 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 |nk.rqqehv|ng section 8 will be descri-bed
with reference to Figs. 3 to 5." In Fig. 4; the head cap 5 .is fornmed into
an el ongat ed shape in accordance with the Wi dt h and Iength of the ink |
cartridge 3 shown in Fi 3 shomn ' 5 js.forned

i i i
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roller 7thghﬁreﬂﬂﬁi£595i99disBﬁQ&géa Ragi tions the head cap 5 as a result
of

Next, specific exémples 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 qf the ink cartridge 3 shown in Fig. 1. As .
shown in Fig. 3, the head cab 5 is formed with a bottom
surface (lower porfion) and into the shape of a shallow box
in which a side of upstanding portions of side walls aiong
fhe entire periphery is open. As mentioned above, the head

" cap 5 moves, as indicated.by.the arrows A and B, 1n a |
direction orthogonal to the longitudinal direction of the

- ink discharge surfaces 6 of the print head 4. As shown in
Fig. 3q as positioning means'used when the head cap 5 is
placed onto the ink carfridge 3 again after the head cap 5
has moved back in the.difection of arrow B, a positioning
pawl 12 is provided at the top end portion of a side wall of
the head 6ap 5 opposite to the cleaning roller 7. The
positioning”payl 12 positions the head cap 5 as a result of

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



bei ng stopped by a side edge of the |lower portion of the ink 1.7 -
‘cartridge 3. The.cleaning roller 7,.which is fornmed into a circular,

cyl tndrical shape and which cones into contact with the.ink - discharge
surfaces 6 of the print head 4 over the entire |ength of the ink discharge
surfaces 6, is renpvably held. near one of the side walls of the head cap
5in the longitudinal direction thereof at the pri-nt head 4 'side of the
head cap S. Mire specifically, as'-shgyn.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 upstandi ng hol di.ng nenbers 10. .
Pin- receiving sections.at the top portions of the holding nenbers 10. can
be reQIQQﬁﬁ?éhQQd%ﬂed and narrowed. By pushing the pins 9 against the

i dened and Thecaleantng FOkLeR T dbidh AR riemed, Bite 4 GHEECHHE notd
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'~ near one of the side walls of the head cap 5 in the o

lbngitudinal direcfion thereof af the print head 4 side of
the head cap 5. More specificélly, as shown in Fig. 4,

" protruding pins 9 are provided at ﬁoth end portions of:the.
cleaning roller 7, and, as shown in Fig. 3, are held by
subsfantially'U-shaped upstanding hol@ing members 10. Pin-
receiving sections at the tob portions of the holding
members 10 can be resi;iently widened and narrowed. By
pushing fhe pins 9 against the pin-receiving sections from
thereabove, the-bin-receiving sections are ﬁidened and
receive the pins 9, and, thereafter, are narrowed and hold
the pins 9. gp contrast, by raising the pins 9 upward,-the
pin-receiving sections are widened, so as to allow removal |
of the ﬁins 9. |

As sh&wn 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 the longitudinal
direcfion thereof is moderately thick. The cleaning roller
7 has this shape to prevent the cleaning roller 7 from

ﬁoving out of contact with the ink discharge surfaces 6 when



.moving out of contact with the ink discharge surfaces 6 when the central .-
“portion.of the cleaning roller 7 in the |[|ongitudinal -direction thereof

fl exes downward. The portion of the cleaning roller 7 that cones into
contact with the ink discharge surfaces 6 is resilient and is fornmed of a
materi.al that absorbs.ink. Mre specifically, the core material of the
cleaning roller,7 is formed of, for exanple, a netal or a hard resin,
while the peripheral portion thereaf g tuated outwardly of the core
material i's forned of a resilient material and a porous naterial- having an.
I nk absorption property. As shown in ' Fig. 3, a floati-ng spring.11 is

I nterposed "at the portion where the cteaning roller 7 is held by the head
.cap 5. Thhefrentrad pprtigniefi fheegdeandngprediled (hdn dh&aning roller 7
towards the ink discharge surfaces 6 of the print head 4; is, for exanple,
a pl ate iprohfudinal; direghdonnthereptufinxesd downyagd. i The pextion |
I nserted--bel ow the pins 9_near-_the hoIdin% menbers 10. By .causing the

bi asi ng PSrEEeoPlPﬁ91PSo§P#ﬁ@rSB(Fﬁetlfomﬁ_a&PthCPH§aﬁFn igh &Peboth_end
POt oSy ARSCRRERN! BB EOLLEr o ol USSR 0o Gl Hophel SE557, 207 1
U o SRS oD chih apBRe RO b, peliiRghial e therRhaR U 1Y),
S Suoh RtkR1 A0 B B £RAhATha kLRIt 99" obnblOE) For' Bkahile,
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
absorptién property.
‘As shown in Fig. 3, a floafing sﬁring_ll 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 head 4 with a substantially uniform forée{
By this, as shown in Fig. 2, with the head cap 5.being
placed on the bottom surface of the iink cartridge 3, the

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

entire length of the ink discharge surfaces 6 of the print



-. 19 head 4 due to the biasing force, .of the floating spring 11 and the
-reS|I|ent force and the crown shape of the cleaning roller 7. The floating
spring.11 is not limted to a substantially U shaped plate 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 coming into contact with the ink discharge
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 cleani.ng roller 7
rotates while it comes into close cot®ct with the entire length of the

i nk- discharge surfaces-6 of.the print head 4 with a proper pressure

I n-order to, by this rotational novenent, clean off .the ink that has .

adhered headhs aué toseharpgasingacesce. oEnthblfléathglbpringoiilb|e to
clean off the ink without injuring protective |layers where head el ectrodes

provi dedand theeréskldenthfogeesenfiathe Grown shipecgfwihd tsafninghe
cleaning roller 7 may be secured so as not to rotate while it is in
contact mblhenny. onthef flbating sprinbadlgeisundacaimbtell tbeaprint head 4.
For exanple, in Fig. 3, by providing two pins 9 .at both end portions of
the cl esubstantiakly 7Utshapedvplateabpringct sonthatdibymaynber&i ng the two
pins 9 at both end portions into a substantially U shaped groove of the
hol di ng ¢ehbesprim@g.the cleaning roller 7 is prevented fromrotating. In

this case, ) .
The cleaning rollexr 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 the head cap 5 moves. in the direction
of arrow A, the cleaning roller 7 rotates while it comes
into close contaet with the entire length of the ink'
discharge surfaces 6 of_fhe print head 4 with a proper
. pressure in order to, by this rotational movement, clean off
fhe ink that has adhered ;o the ink dischafge surfaees 6.
In this case, it is poesible to clean off the ink without
injuring protective layers where head electrodes provided at
- the ink dischafge 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 hea& 4. For example, in
rEig. 3, by providiﬁg two pins 9 at both end portions of'the
cleaning roller 7 in the verticel direction, 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 rofating. In this case,



-20- the.cleaning roller 7 noves while it rubs.against,the ink discharge
-surfaces 6. Therefore, it is pOSSIb|e to clean -off solidified ink stuck
on the i'nk discharge surfaces 6,7 not. to nention liquid ink stuck on the
i nk di scharge surfaces 6. The cleaning roller '7 may be such as-to rotate
whi.le it. rubs agai-nst the ink discharge surfaces 6 of -the print head 4 by
I|n1t|ng the rotation of the cleaning roller 7 by a .braking nechanism For
example, in Fig. 3, the.braking nech§n|5n1|s a mechani smin which a proper
resilient nmenber is interposed at fh portlon where the pins 9 provided. at
both end portions of the cleaning roller 7 are held by-the holding nenbers
10, and in which the pins 9 are press-fitted to-a hole forned in the

resili enghereslédning Pe1leBNT movés agieslef 1t heulss eegaNEst otherink ar e

press-contacted to a side surface of the resilient nenber. The braking:

- mechani sl sdHaeys aSuPEAEOPES . brPkérEE 06 ¢ el thbw possIhEantogcledner 7 -
rotates. In this case, since the cleaning roller 7 rotates sllghtly whi | e

it rubs. ﬁﬁﬁismlidtﬁémkimtschwneoﬁutmecmk6d1sd=hangm shrdaced 6 sol i dified
ink. stuck on the ink 'discharge surfaces 6, not to mention liquid ink

st uck omdtheto mhen i cic bt quet & uitdile cetudk mttmltinlnjd:tsmrge I nk di scharge
surfaces 6. As shown in Figs. 3 to 5, an ink-absorbing nenber 13 is laid

on a recsinfiages 6§ ace, or bottom surface, of the ink

The cleaniné roller 7 may be such as to rotate-phile 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; For example, in Fig. 3, the braking

‘ mechanism is a mechanism in which a.proper.resilient membexr
is interposed at the portion where the pins 9 provided at
both end portions of the cleaning roller 7 are held py.the
holding members 10, and in which the pios 9 are press~fitted
to a hole formed in the resilient member, or both end
surfaces of the cleaning roller 7 are press-contacted to a
side surface of the resilient member. fhe braking mechanism
produces a proper braking force when the cleaning roller 7
rotates. In this case, since the cleaning roller 7 rotates
slightly while it rubs against the ink diScharge surfaces 6,
it can clean off solidif;ed ink stuck on the.ink discﬁarge
surfaces 6, not to mention liquid ink stuck on the ink
discharge surfaoes 6, without injuring the ink discharge
surfaces 6.

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

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



21 receiving section 8 at the inner side of the head cap 5. The
*ink-absprbing nenber 13 is neans-for preventing ink prelimnarily

di scharged fromthe print head 4 from spattering back; is.fornmed of ‘a

. porous, high nolecular material, such as sponge, pol yurethane; or

pol yuret 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 menber-_134i ¢ not laid-below the

| ar ge-di aneter central portion of the ~crown-shaped cleaning roller 7 in
“order to provide clearance therebelow Wen the ink-absorbing nenber 13.is
| ai d as described .above, the-prelimnarily discharged ink fromthe print
head 4 rgeadving seetioni8 at eﬁhﬂtmtﬁrtﬁﬁ-g@a@f ckhecheadicamrfy. t he i nk
can be absorbed thereby so that the ink does not.collect at the .

i nk- r ec&hsg rplcahsorbbng Thembenr 3 indneand| €ox tpreVeRting K ni nari ly

di scharged ink.re-adheres onto the ink discharge surfaces 6 as a result of
bei ng. s@Rakkethapbly dlseharged-fremi the pritet kead 4 L¥Mvent ed from
occurring. After using the ink-absorbing nenber 13 for. a proper period of
time, tHPatieEnRG Back: mm@t%tammormtm@e# minarily

di scharged ink is removed fromthe ipk-' . receiving section 8 and di scarded -
' or deMALPTLRL - fHGHL 25 | FRODIR o B REERRFIRAIC 1 OF (RRFBIRE thAne ¢ oam.
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| entire receiving surface of the 1nk-recei§1hg section 8.
However, as shown in Fig. 5, the ink-absorbing member ;3 is

not laid below the large-diameter central portion of the
crown-shaped cleaning rqllgr 7 in order to provide cleafance

therebelow.

When the ink-absb;bing member 13 is laid as described

" above, the preliminarily discharged ink from the print head
4 shown in Fig. 2 is prevented from spattering back, and the
iﬁk_can be absorbed thereby so that the ink does not collect
at the ink-receiving section 8. Tberefore. the problem that
the preliminarily dischﬁrged 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 ink-absorbing member 13 for a proper period
of time, the 1hk-absorb1ng membexr 13 tﬂat has absorbéd the
preliminarily discharged ink is remo?ed from the ink--
recelving section 8 and discarded in oxrder to 1ay another
ink-absorbing member 13, thereby makiﬂg it possible to
easily clean off the preliminarily discharged ink.



- 22" -Although, in the formshown in Figs..3 to 5, the ink- receiving
section § is described as being provided along the . entire bottom surface-
of the head cap 5, the-present. invention is not limted thereto, so .
that'the ink-receiving section 8 nmay be provided al ong part. of the bottom
surface of the head cap 5. For exanple, in Fig. 2, the:cleani.ng roller 7
may be slightly noved towards the center portion, and a partition plate
may be provi ded between a cleaning- rolJ.er-7-side side wall of the head cap
5-and the cleaning roller 7 in order #& form a chanber surrounded by the
partition-plate and the side wall as the ink-receiving -section 8. In this
case, it is possible to'limt the |location that receives the prelimnarily

di scharged i nkaXthongh hein i the dicehaslypwnadeFidsi e o i %) tieadigkio a .
particular Jocation of the head cap 5. Next, the prelimnary discharge of

i nk fromréeeivkngdsechionge8hbsedestribedpasnbebrgdpiovibdbaldagcthbed.
The- prelimnary discharge of ink is carried out to, for exanple, suck and
di schar geenbikrée nbotitomhsurfiacei ef hthgehbaflesapr 5or théoppesentng. or

phot ographic printing for'the purpose of -preventing the problemthat

nor mal i nknvertheomn gbs beetnbimitedf theretoo sehtkat the inkineceiwing
viscosity or -solidification of i.nk caused by evaporation drying of the

i nk i nsi Re¢hton & -ma¥ cherprovibied atongsparbedf abbecbotrhem surfaaenary

di scharge of ink fromthe ink-discharge hol es
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 clééning-
roller-7-side sidé wall of the head cap 5 and the cleaning
roller 7 in order to form a chamber sufrounded by the
partition plate and the side wall as the ink-receiving
section 8. 1In this case, it is possible to limit tﬂe
location that receives thé preliminarily discharged ink from -
the ink-discharge holes of fhe érint head 4 to a particular
location of the head cap 5.

Next, the preliminary discharge of ink from the ink-
disdhérge-holes éf the print head 4 will be described. The
preliminary.discharge of ink is carried out to, for exampie,
suck and discharge ink'inéide the ink-discharge holes prior
to printing or photographic printing for ‘the purposeiqf
preVenting fhe problem that normal_ink discharge.Becomes
difficult to achieve due’ to increased fiscosity or
‘solidification of ink caused by evaporation d;ying of the
viﬁk inside the ink-discharge holes as described above. The

preliminary discharge of ink from the ink-discharge holes



"- 23 . .towards the .ink-receiving section 8 of the head cap 5 before or
-after cjeanlng the ink discharge surfaces 6 by the. cleaning roller 7. For
exanpl e, _di scharging of ink drops fromthe ink- di scharge holes of 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. I'n Fig. 2, “when
the prelimnary discharge of ink is carried out before cleaning the Y, M
C, and K colored ink .discharge surfaggs 6, it is not-necessary-to
particularly ‘control a timng of the%%&é1|n1nary di scharge of the ink
fromeach of the ink-discharge holes, so that the prelimnary discharge-
*may be. carried out before or aftér the head cap5 starts-noving, or from

each of - tbwatdbothé iifk-rdicedkangesbetionsB8noft aheohebil. chp Bhbeforases,
the prelimnary discharge of ink can be easily controll ed. However ,

when, i noprdfterocieandnyi thegink dabohargesshrfagesfsobycthenlng t he
colored ink discharge surfaces 6 using. one cleaning roller 7, 'the
prel i m nelganinghaoitent 7. nkFoks exampileedddsthatgéngcbfahnkgdrhpscol or ed
i nk discharge surfaces 6, it is necessary to control the timng of the
prel i m nErgmdtbehinkeddbschakgeTholekorE, the prndnt headFdgatéa neans for
detecting a timng of prelimnarily discharging ink fromthe ink-
di schar géréguescyf ofhther prderced 10nwkHa iﬁerﬁpedtedpGSfeWD#é@eSrénat|ve to
the print head 4 is provided at the head

order to carry out the preliminary discharge of ink.

In Fig. 2, vhen the prelhminary discharge of ink is
carried out before cleaning the ¥, M, C, and K colored ink
Glscharge 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
preliminary 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 tﬁeqe 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 rollér 7, the preliminary discharge of ink is
carried out after cleaning the colored ink discharge
surfaces 6, it is necéssary to control the timing of the
preliminary discharge of ink.

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

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



24 cap' 5. In Fig. 6," the cap. head 5 noves na"direction opposite to
that infig. 2. In Fig. 6, the prelimnary discharge timng detecting

. means conprises, A position detection sheet 14 provided at the bottom
surface side of the head cap 5 and a photoelectric switch 15. opposing the
position detection sheet 14 and provided inside the printer body 2 shown
in.Fig. 1. -The position detection sheet 14 is provided for ~ exam ni ng

| ocati ons correspondi ng-to-the colored . di scharge surfaces 6 of the
print head 4 when the head cap 5 nnve% |n the direction of arrow A, and
has, for exanple, a light. and'dark pattern fornmed in correspondence wth
an arrangenent pitch of the Y, M C, and K ink discharge surfaces 6. The
arrangenwdp &. t HEn Fdi 065 tle tdup. fedadri movesppos tdlrection or der of
arrangenment of each of the colors, Y, M C, and K for each of the ink

. di schar goppasiteeaso 6thath imdaigu t2.al stage of novenent of the head- cap 5,
the arrangement of the portions of the pattern on the position detection
sheet 14 .i s dilspFdgsd 6 ,owdred preidriiaccy Wischargge & iminghdediecddngon of
arrow A. The photoelectric switch 15 is provided for detecting the .

| i ght - andrehirs gampBigen @ tpesifokon idetention isheehdd puovided afoves al oong
with the head cap 5,. and is forned by |nt%¥rally conbining a

-1i ght - enithe Retkan imirfiace wkde of £he hpad AR 5 Adidde (LED), and a

i ght receiving detecting
photoélectric switch 15 opposing the position detection

'sheet 14 and provided inside the printer body 2 shown in Fig.
1.' The position detectioh sheet 14 is provided for
examining locations corresponding- to the colored ink
.discharge surfacéé 6 of the print head 4 whén the hegd cap 5
moveé in the direction of arrow A; and ﬁas, for example, a
1i§hf~and‘dark pattern formed in correspondence with an
arrangement pitch of the Y, 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, Y, M, C, and K for each of the ink dischérge
gurfaces 6. in the initial stage of movement-of the head
‘cap 5, the arfangement of the portions of the pattefn on the
positipn detection sheet 14 is displaced towards the back
when viewed in the_direct;on of arrow A.

The photoelectric.switch 15 is provided for detecting
thé light and dark pattern on the position detection sheet
14 that moves along with the head cap 5, and'is formed'by
integrally combining a 1ightpemitting section.16, such.as.a

light-emitting diode (LED), and a light receiving detecting



- 25 section 17, whicch I's a photodi ode. The light and dark pattern on the
.position. detection sheet 14 changes its reflectivity with respect to the
wavel ength of light emitted fromthe light emtting section 16, and the
l'ight receiving .detecting section 17'is sensitive to the wavel ength of the
reflected light.. By such a structure, when the head cap 5 nobves in the
direction of arrow A, so that the position detection sheet 14 at the
bot ttom surface of the head cap 5 passes in front of the photoelectric
_switch 15, it is possible to detect “tR& -light and-dark pattern on the
‘position detection sheet 14 in order to exam ne the |ocations .
corresponding to the |locations of the Y, M C, and K ink discharge’

surfacesg@et18 19, SwniBR PESh!pROLOALEAE. C| PREI IDghe! afd dakibal noves
with the head cap 5 i's” known, and, immediately-after cleaning each of the

col ored pakidiaChar dReSpbheee6nb6db¥eéffon CERESE ND4 T ShdRGed 1Eke tining is
controlled so that the "prelimnary discharge of ink fromeach of the

i nk- di schefctiPied withUBespeLyety £Ré W&o Degtilof Nifglht n@mittedi nk
that has been prelininary discharged is reliably held inside the :
i nk-r ecefiwbmotheclightSemit3ng 7de8bttlon B16 ¢ handt thal 1ight | vedeBFngnot her
form of the cleaning roller 7. In this form the cleaning roller 7 is
such as detectihg Secvdon DY backeasiitbye ato otla i wave Dengtingofretdbani sm
More specifically, in Fig. 2, a .rotary '
- reflected light.
By sudh 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 cap 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 known, and, immediately after
cleaning'each of the éolored ink discharge surfaces 6 by the
¢leaning rollexr 7, the timing is controlled so that the
preliminary discharge of ink from each of the ink-discharge
holes 1is successiﬁely 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 illustrate another form
of the cleaning roller 7. In this form, the cleaning‘rolier

7 is such as to rotate forward or backward by a rotation

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



26 shaft of a notor (not shown) provided inside the printer.- body 2 is
*connected to the pins 9, provided at the cleaning roller 7,'.through a
gear nechani.sm having a proper reduction ratio, so that the cleaning .
roller 7 is actively rotationally driven. As shown in .Fig. 7A, the cleaning
roller 7 is rotated by the notor in the sane direction as the direction of
novenent of arrow A of t-he head cap 5 shown in Fig. 6 and w'th a rotating
speed that is set so that an outer _pggipheral speed.v2 of the cl eani ng
roller 7 Is greater than a novenent speed vl 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
t he prinshagtdof anwiotor (notrshewnphpravidedringidefthecpelrEef ng roller
~7.. Even when thé notor is- rotated with a rotating speed that is set so

t hat 't hebo@pvendat cepbedted be the ning %apPEOV%d@geﬁgethQ HekeamnG ut er

peri pheral speed v2 of the cleaning roller 7, rubbing occurs _between the

i nk di.schelbersiy  bhEaugh Adgeat Bechanism havitng aserope®e FRAYgelen eani ng
roller 7 as . mentioned above, so that the ink, discharge surfaces 6 are

reJiabIyraEiﬁanﬁﬁ.th@?sﬁ%ﬁnclﬂéFiﬁg rellefie? 18AFHVEY I er 7 may be made
g? [ﬁéa%ggthgggéiiigaﬁgYéggfa{tgﬂt?nthe direction of névenent of arrow A

. As shown in Fig. 7A, the cleaning roller 7 is rotated
by the motor in the same direction as thé direction of
movement of arrow A'of the head cap 5 shown in Flg. 6 and
with a rotating speed that is set so that an outér
peripheral speed v, of thelcleaning roller 7 1s greafer than
aimovemenf speed v, of the head cap 5. In this 6ase; the ink
discharge surfaces 6 are rel;ably cleaned by.rubbing that is
-based on the difference in_speeds between the ink dischargé
surfaces 6 of the print heéd 4 and the outer peripheral "
surface of the cleanihq 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, of the clegning rol;er 7. rubbing occurs
between the ink discharge surfaces 6 and the outer
peripheral sufface of the cleaning rollér 7 as mentioned
:abové, so that the ink discharge surfaces 6 are féliably
cleaned. | .

As shown in Fig. 7B, the cleaning rdller 7 may be made

to rotate in a diréction opposite to the direction of

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



- 27 this case, rubbing occurs due to a difference between the directions
*of novenent. of the ink discharge surfaces 6 of the print head 4 and the
out.er perlpheral ‘surface of the cleaning roller 7, so that the ink
~di scharge surfaces 6 are reliably cleaned. In the formshown in Fig. 7,
the ink discharge surfaces 6 of the print head 4 are cleaned by outer
peri pheral surface portions that are succeSS|ver prOV|ded by the active
rotation of the cleaning roller 7. v%ﬁﬁ thi's is seen in terns of. changes
-in ink tiquid penetration distance w “respect to the ink- absor bi ng
menber with tinme when, for exanple, the circular cylindrical ink-absorbing
~menber- has been |nnersed in the ink. liquid, it is known .that, as shown
in Fig. Bhisheaseterubblngreesurafdaepémearddffsrenenehntween|Ehen|t|aIIy
| arge, but gradual |y decreases with the passage of tinme t. For exanple,
-when t hedinections oﬁemovememhrofcyherﬁnkcﬂds¢h&rg@s@u¢i&@psmﬁﬁni isr, the
surface tension ,of. aliquid (ink) is y, the viscosity. of 'the Iqu|d I's
Tl thethﬁgpeint headadt ahdt thenoutber| pepipheral tsurfade eBHsthei ng nmenber
s 0, and.the-difference in external pressures exerted on both ends of the
ci rcul arcteaningi rallernk, asgothatigthe ek disoghargesSprineesit§ orreli st ance
1is expressed by the followi ng general formula: 12 = (r2 / 41q) { (2y
cosh / ygliahéy ¢leaned.

_ 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 successivelj ﬁrovided by the
active rotation of the cleaning roller 7. When this is seen
in terms of changes in ink 1iqu1d pénetfation 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 liquid, it is knowp that, as shown
in Fig. 8, the rate of increase of a éegetration-distance 1
is initially large,'buf gradually decreases wlth the passage
of time t. | '
For examble, when the radius of the circu;ar
-¢ylindrical ink-absorbing member is r, the surface tension
,of a liquid (ink) is y, the viscosity. of the liquid is ﬁ,
the angle of contact between the liquid and the ink- .
absorbing membér is @, énd.the difference in externai
pressures exerted on both ends of the circular cylindrical
Ank-absorbing member is Ap, the penetration distance 1 is
expressed by the following general formula:
| *=(r* / 4an) {(2y * cosB / r) + Ap} t



28 In other words, when, as in the formshown in Figs.7A and 7B, rubbing
ts caused to p03|t|vely occur between the 1ink discharge. surfaces 6 and the
outer peripheral surface of the cleaning roller 7 by a di fference in
speeds and directions of novenent, a cleaning effect in:which the
possibility of inconplete wiping of the ink discharge surfaces 6 is snall
can be expected. Fig. 9 schematically illustrates still another form of
the-cleaning roller 7. In this form the cleaning rolter 70 is forned so
that -the length of the cross- sect|0n5IZBC|rcunference of the cl eaning
roller 7 is. equal to the rpvenent distance covered by the. cleaning -
roller 7. when it 1is driven. and rotates by comng into contact with the

i Nk di schar gerg Us e swérdd, twite) idd fieathet £ovim esiwpariin @uilds.. 7A n Fl. g.
9, when a length equal to the total lengths of the ink discharge surfaces-
6 in the ghdaeysiopubbinbi £8 Sausedotdi pgsttbesly sodedribetweamdtiae di anet er
of the cleaning roller 7 is D, the length of the cross-sectional :
C|rcunferﬁnkedﬂéchhfgeleﬁﬂfaqesoblend7the éiterfhperdpheral nsurface cafe, the
formula 'L = tDis established,, so that D=L / n. In other words, the

di anet er fhefcleanthganohgeroVIby a7differenceai imdspeedsaand = L / at. By
such a structure, as shown-in Fig. 9, the Y, M C, and K colored ink -
d|schargedtnechiess60§rmon¢mayt.caeahednbvg QﬁéeGhnbndmht¢hp§h¢phera

surface partions as.a result of
possibility of incomplete wiping of the ink discharge
surfaces 6 i1s small can be expected.
Fig. 9 schematically 111ustrates still another form of
the ¢leaning roller 7. In this form, the cleaning roller 7
is formed so that the length of the cross-sectional -

. circumference of the_c;eanihg roiler 7 ;s.equal to the
ﬁovement diéfanee covere& by the cleaning rolier 7 when it
is driven and rotetes by coming into contact with the ink
discharge surfaces 6 of tﬁe print head 4. More epecificailf,
in Fig. 9, wﬁen a length equal to the total lengths of the
ink discharge surfaces 6 in the direction in whieh a
recording sheet 1s fed is L, and a dlameter of tﬁe cleaning
roller 7 is D, the length of the cross-sectional
circumference of the cleaning roller 7 is nD. Therefore, in

this case, the formula L = mD is established, so that D = L
/ ®. In oéher worde, the diameter D of the cleaning roller
7 is determined so that D = L / x. . |

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



29 one rotation of the cleaning roller 7 because the outer peripheral
-surface portions of the cleaning roller 7 roll on the Y, M C -and K
‘col’pred’i nk di scharge surfaces 6 as a result of the cleaning roller 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" n1X|ng colors in that ink discharge
surface 6 does not occur. -Therefor®, 2¥hzre 'is no possibility "of the
quality of pri-nting and photographic printing by the inkjet head getting
reduced. Fig. 10 -schematically illustrates another formof the

i nk- r ecainé b ERELOP OB O\ HRth Big iEl Naad Givausd tHdlidutd®er m the
receiving surface of the ink-receiving section 8 As formed into a rough

sur face.peitiepriertll) SukfHce pertEas of AhelEleiiiny 1AldmiNarelly on
di.scharged ink fromthe print head 4 from being spattered back; is, for

exanpl e, theadgped, Guramd Rrcokoned dtk chlsdmide surfdodna ids ali schar ged
ink to be scattered sideways rather than being spattered back upward. By
-the rougfesuirt aufe, thdeclzaiing noller di diargettivierk dmd prochednirey] ifor om
re-adhering to the ink discharge surfaces 6 of the print head 4. Fig. 11
schenmat iths |dirdctulon o samtow |G avluitlee mdwimyg din thee dideatdc \nﬁﬁg section
‘8 provided at the head cap 5. 'In
arrow F. Therefore, a particular outer peripheral surface
-portion of the cleaning roller 7 always comes into contact
uith the same ink discharge surface 6. eo that.mixing of -
~colors in that ink discharge surface 6 does not occur.
Therefore, there 1s no possibility ‘'of the quality of
printing and photographic printing by the inkjet head
getting reduced.

Fig. 10 schematically illustrates another form of the
inkareceiving section 8 previded at the head cap 5. 1In this
‘form, the receiving surface of the iuk-receiving seetipu 8
As formed inro a rough surface. The rough surface is means
. for preventing preliminarily discharged ink from the print
head 4 from being spattered back; i1s, for example, jagged,
bumpy, or wavy; and causes the preiiminarily discharged ink
to be scattered sideways rather than beiug spattered back
upward. By the rough surface, the preliminarilf discharged
ink is prevented from re-adhering to the ink diseharge
surfaces 6 of the print head 4.

Fig. 11 schematically i1llustrates still another form of

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



30 - ..this form the, .receiving surface of the ink-receiving section 8is
.fornmed into an inclined surface that inclines towards one side in-the
~longitudinal direction of the ink discharge surfaces 6 of the print head
4. The inclined surface is means for preventing ink that has been
prelimnarily discharged fromthe print head 4 frombeing spattered back

- The prelimnarily discharged ink floms al ong the inclined surface and

" collects at an end at one side of '"the inclined surface, so that the
receiving surface of the ink-receiviA§ section 8 I's maintained in a clean
'state. By this, any ink remaining on the receiving. surface .after a

previ ous pielininary di scharge operation is spattered back: by t he

current| ¥yhpeeEbiNathby rdbatdffigeturflice! O£ OLRET 1AR-BobHL PG ( he
possibility of the residual ink™ re-adhering to the ink discharge surfaces

6 of.thegpetibn Bedd forMBasiave an fh@liﬂ@d sherag6ctNabuseimee of - the
I nclined ink-receiving section 8 nay be formed into a rough surface. Next,

a descri pbwapas’ oh8esLi8aMhNEhEPEHAGL PRADNaL N1 r6&EE6h NGE Iethé e1n and the
head cap 5' of the.inkjet head 1 having a structure such as those described .

above wi disbRargevsarfatBsr 61 6£€EhE poift hedd. 4 Herhe i inéhinédk| et -head |
shown in Fig." 6, the head cap 5 nobves.in the direction of arrow Ain order

"to cIeansuhfacekidlmehnsgfosupfeveﬁtﬁngf1nkhEhat hmsrhmnh4- -after which a
prelimnary discharge
) preliminarily discharged from the print head 4 ‘from being
spattered back. The preliminarily discharged ink flows
along the inclinéd surface and collects at an end at one
éidé of "the inclined surface, so that the receiving surface
-of the ink-receiving section 8 is maiﬁtained in a clean.
state. By thisf any ink remaining on the reqeiving.surface
. after a p?evious preliminary discharge operation is .
épattered back by the currently éfeliminarily dischargéd ink
.1n;ordef t6 eliminate the possibility of the residual ink
re~adhér1ng to the ink dischargé surfaces 6 of the print
head 4. As shown in Fig. 10, the reéeiving surface of'fhe-
inclined ink-receiving section 6 may belforméd into a réugh
surface. |
Next, a desdription of the cleaniﬁg operatibn by the
cleaning roller 7 and the head cap 5 of the.inkjet heéd 1
héving a structure such as those described above will be
given ﬁith reference to Fig. 12. Here, 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



- 31 operation of ink Is carried out. Fig. 12A shows an initial state in
*whi ch the.head cap 5 is placed on the ink cartridge. 3. Fromthe state
shown in Fig. 1, the inkjet head'| is accomobdated and set in the printer
body 2. Next, with the inkjet head 1 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 rempval signal. ‘This causes
the-cleaning roller 7. to nove. In thedirection of"arrow A-along with the
head. cap 5 with respect to.the ink cagtridge 3, so that, with the

cl eaning roller 7 being pushed agai nst and brought into contact with the
ink discharge surfaces 6 of the print head 4, the ink discharge surfaces 6
. are cl eaopératdomhiof dinkeis carrdedanntg r Biger 12A| showsvan indtislat es
while it is in contact with any one the ink discharge surfaces 6, the

cl eani ngsteiieedny whd.chi the herd cepabi 48 plackd eneihendnkr garéridges
limted by a braking nechanism or the cleaning roller 7 noves while being
rotated Bn t F&omother statepsbrwndilneEigonlpy thenbnkiet) headi § 4sate, in
Fig. 6, of the ink dischargé surfaces 6 of the print head 4, for exanple;
t he yel | 8gcommedateds angd, §8tsdnr khesprinter| baf¥d2-Here, the yellow Y
portion of the position detection sheet 14, provided at, the bottom

surface of thieREadWitR Bhe ipkiet jheadct being sakdntherprinter
- Photoel eghilC S WolClinton' 1n°F1S. 1989°kRS nbA3' ohf®s 1is moved in the
direction of arrow A relative to the ink cartridge 3 by a
head cap removal signai. This.causes the-cleaning.roller 7
fo move in the direction of arrow A .along with the head cap
5 with respect to the ink carfridge 3; so that, with the
'cleahing roller 7 being pushed against and brought into
contact.with the iﬁk'd;scharge surfaces 6 of the print head
4, the ink discharge surfaces 6 are-gleaned. At this time,
the cleaning rqller 7 1s driven and rotates while it is in
" contact with any oné thé ink diécharge surfaces 6, the
cleaning roller 7 is fixed, the rotation of the cleaning
roller 7 is 11ﬁ1ted by a braking mechanism, or the cleaning
roller 7 moves while being rétateq-in the fofwarﬁ'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 Ylink
diécharge surfacés 6 is cleaned. Here, the ye;low Y portion
of the position detection sheet 14, provided ét the bottom
surface of the head cap 5,.moves to a detection location of

the photoelectric switch 15 in order to detect that the



32 cleaning of.the yellow Y ink discharge surface 6 i5 conpleted. This
“causes a prelimnary discharge start signal to be sent.to the.ink

di scharge hole of the yellow Y ink discharge surface. Next, as shown in
Fig. 12C, prelimnary discharge Ink -18 is ejected fromthe ink-discharge
hole of the yellow Y ink discharge surface 6. Then, a prelimnary

di scharge conpletion signal s sent to the ink-discharge hole of the

yel low Y ink discharge surface 6 in_o?geg to stop.the ejection of the -
prelimnary discharge ink 18. Thereafter, simlarly, in Fig. 6, each tinge
the cleaning roller 7  successively finishes cleaning each-of the M C, and
K ink discharge surfaces 6, the photoelectric switch 15 detects

conpl et iokeaningeot | thei yelbow shcinbfdischarge Gunfageyd Islrfaces .6 in
-order to send a prelimnary discharge start signal and a prelimnmnary

di schar (eronpletedi onThigeduses capreiminary disghange gtarh algmd this, a - -
timng of the prelimnary discharge operation fromeach-of the ink-

di schar ¢e0 Heg egent torthe| iy digcharge thole iofk thevedlaw W idkchar ge

operations are successively carried.out. In this way, when the cleaning of;
and t he HkIFhAXIRFUTEAGRhar ge operation from each of the col ored ink

di scharge surfaces 6 end, as shown _in ﬁ%&; 12D, the ggad cap 5 poves
maxi mal Iy . i nNe¥E iafeshasn dn Hddow1RC nprediedngxy digeharge inknd settles

in a\Mtfgk g%gjégggéifgbmléhérlﬁkfﬁfgéharge hole of the yellow Y
ink.discharge surface 6. Then, a preliminary discharge_
completion signal is sent to the ink-discharge hole of the
yellow ¥ ink diécharge surface 6 in order to stop_thg
ejection of the préliminary discharge ink 18. Thereafter,
similarly, in Fig. 6, each time the cleaning'roller 7
successlvely finiéhes cleaning eadh of the ﬁ, C, an§ K ink
.diSGharge surfaces 6, the photoelectric switch 15 detects
completion of the cleaning of each of the 1pk dischargé
sgrfaces 6 in order to send a preliminary disChargeistart
signal and a preliminary discharge completion signai to each
of the ink-discharge holes. By this, a timing of the
p;elim;nary discharge operation from each of the 1ﬂk-
~@ischarge holes is controlled, so that the ink preliminary‘ 

. discharge 6perations'ﬁre sﬁccessiﬁelyfcarried out. .

In this way, wheﬂ the cleaning of. and the preliminary .
discharge Qperafion ffom each of the colored 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,



-

- 33 printing or photographic prirnting is performed on a recor di ng sheet:.
Next, when the printing or photographic-printing on a required nunber of
pages is conpleted, a head cap placing. signal is 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 aforenenti ohed withdrawal
position. This causes the. cleaning rolier 7 to nove in the direction of

‘arrow B along 'with the head cap 5 -wi-t 33 espect to the ink cartridge 3, so
.that, Wwith the cleaning roller 7 being pushed against and conmng into

: ThereaftBFin§§n§h8ﬁnppﬁtpﬂ§aPE ? pript

contact with the ink discharge surfaces 6 of the print head 4. the
cleaning roller 7 noves | e clﬁBg g the i nk discharge surfaces 6.
d

aBeEfaTwed ORpdinai iy in the

direction of arrow ggmtr1respect to the ink cartridge 3, and covers the
ink cart FPFQEAING; 8Py returning to its initial state. Then, the printer-

T T o heRE %%\Bﬁé mﬂﬁﬁ&°ﬂgs@£‘+€%@ﬂ%&$@%‘&@“§m when
h Kk I N
the i nk BeaRAEPRCh *ﬂg%%%;eis%egsﬁp?%iégﬁp%%ﬁéaﬁgzﬁéﬁémﬁéérﬁi%ﬁieﬁefi”: Sono
I bi | I h I ' ;
Pres! conpLtna B bERRIREtsBE, 65 BHakl el ERAVIIIACHLG! 17, BRL comS
head cap 5 moves in the direction of arrow B relative to the

ink cartridge 3 from the aforementioned withdrawal position.
This causes the cleaning roller 7 to move 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 oonteci with the 1ok
discharge surfaces 6 of the_priﬁt head 4, the cleaning
roller 7 moves back while cleaning rhe ink discharge
surfaces 6. o |
. 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 ite initial state. Then, the printer waite for
" the next printing or photographic printing command. .
The above- described operations have been described as
being carried out when the ink preliminary discharge
operations are carried out after cleaning the ink discharge
surfaces -6 of the print.head 4. However, if there is no
| possibility of a mixing of colors by the c;eaning roller 7

that comes ihto contact with the ink discherge surfaces 6,



344 .the preli-mnary'. discharge of ink-nmay be carried out before cleaning
¢theuihk_gischarge surfaces 6 by the cleaning roller 7. In this case, it is
not- ,necessary to control the timng of the prelinminary discharge operation
fromeach of. the Y, M C, and K colored ink discharge holes, or to provide
the 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 wi Il be described with reference to Fig. 1 and, Figs. 13-
.to 19. The inkjet printer perforns pr¥hting by forming ink fromthe inkjet
.head-into very fine particles and discharging them and blowing ink 'dots
onto.-a recording sheet.. As shown in Fig. 1, it -.conprises the inkjet

head 1, i Rrdiiiady dAschdidf of Mwk! ndy dadcdirsTedn bty baFekani sm 19,

and a head cap placing-and-renovi ng mechanism 20.. The Inkjéet.printer is

shown as oiédfﬂ@xq'rrtli@ii(ﬂk tdl%dnalﬁ'f@ SiiFdcbs & By Wbl vleERURGedllaehe

printer body 2. The inkjet head forms liquid ink into very fine

particl ey by rd ahieXdades, 14 a¢ nUthaletebseayy tosicontdiol thectimimghani cal
-conversion, and discharges the very fine particles in order to blow ink

dots ont @fa thee Préligninast disthrirejeooperatdionnifrem beaah bfhahet Yg 3HNE

'structure as that described in Figs. 1 to 12. The printer body 2 Is -

provi ded Q,0 and® icwloxedainkildisicharge holes, or to provide the
position detéction.sheet 14 and the photoglectric switch 15
shown in Fig. 6.

Nexf, a descript;on of an inkjet printer as a related
invention of the inkjet head ﬁill be desoribed with
reference to Fig. 1 and Figs. 13 to 19. The inkjet printer
performs printing by forming iﬁk from the inkjet head into
very 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 mgchanism 20. The inkjet printer is
shown as a type in which the inkjet head 1 is directly
mounted to the printer body 2.

The inkjet head 1 forms liguid ink into very fine

_particles by, fof example, electrothermaiiconversion or
eiéctromechanical dénversion, and dischérges the vefy fine
particles in order to blow ink dots onto a recor&iné sheet.
Therefore, the inkjet head 1 has the same structure as that

described in Figs. 1 to 12.

The printer body 2 is provided to function as an inkjet



35 "' printer by nounting the inkjet head | to a predeterm ned |ocation

‘t hereof.. and. conprises a recording-sheet tray, a. recording-sheet
transporting system an operational driving system and a control circuit
portion for controlling the entire printer body 2. In Fig. 1, reference
nuneral -21 "~ denotes a'di scharged-sheet receiver to which sheets are

di scharged after printing. The head nounti ng-and-di snounting nechani sm 19
is provided to nount the inkjet head 3k 1O and disnmbunt it from a
predet erni ned 'l ocation of the printer body 2, and conprises, for exanple,
an el ongated bar nenber. which holds down the top surface portion of the
inkjet head 1 by insertion of the inkjet head 1 into the predeterm ned

| ocat i onprin&eri by mousting. the fhkjetnheadpdrtooa predeterpineder body 2.
in other words, the head nounting-and- di snounting nmechani sm 19 -ext-ends in
the di redocafion thereofntand epmphisestacrpeondéngbstiger, tuay,i 8 such as
" to be, for exanple, raised and lowered in the vertical. and the horizontal
d|rectloﬁ@??rﬂégﬁeﬁhﬁeél?raUSPﬁrthégbﬁYSﬁembean geengtiqngéddrﬁVins
vertical direction_as shown in Fig. 1, the inkjet head 1 is accomodat ed
and. nounf¥atel. apd g eebtred eirguibuwpertieon forteorkeobdingefBer being
l.owered in . the horizontal direction as shown in Fig. 13, the inkjet head

1is secﬁPEar?opFﬁEtﬁFeeﬁgﬁr%TneHnIE%3t|Bn rﬁf?ﬁe?ﬁ% nuReERLL2Ad 1 being

secured aenoges a discharged-sheet receilver to which sheets are
' discharged after printing.
The head mounting-dnd-dismounting mechanism 19 is

provided to mount the inkjet head 1 to and disﬁount it from
a predetermined iocation of the printer body 2, and
comprises, fdr.gxample, an elongated bar membér,which holds
down the'top surface portion of the inkjet head 1 by
insertion of the 1nkjet-head 1 into the predefermined
1o¢ation, that is, a recess in the center pontion of the
printer body 2. In other words, the head mounting-and-
dismounting mechanism 19 extends in_thé 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
béing raised in the vertical direction as shown in Fig. 1,
the inkjet head 1 is accommodatéd and mounted in the
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 predetefmined location.

With the inkjet head 1 being secured to the



36 predeternined |ocation of the printer body 2,-the head cap

“pl aci ng-and-renovi ng mechani sm 20 causes the head cap 5 to nove relative
tothe print head 4 (see Fig. 2) in order to wuncover the ink discharge
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- r enmovi ng mechani sm
20 is forned by, for exanple, engaging a pinion 23 and a rack. 22, both of
whi ch are prOV|ded at a side surface §¢6 Lhe printer- body 2.. A pln-like
protrusion.is provided at a side surface at the inner side of the rack 22,
and is fitted to a recess formed in‘a corresponding portion of the
outer-side surface of the head cap 5. As.shown in Fig. 13 wi th the.inkjet
head 1 R¥edptemeinad lQﬁQ‘Fﬂé’fpr%éil@r Iﬁ%qlb(p&’tqybr?-og: ead [#aR body' 2
by the head -nounti ng-and-di snmounti ng mechani sm 19, when the pinion 23 is

r ot at ed RiReing-and-eReiEknglimechandFih 20, GANESS t@woth B Shown i n

Fig. 14, the rack 22 nmoves in the _direction of_ arrqw A, cau5|n t he head

cap 5 sMe¥e ineiatlve tq d'-t%ﬁ)\ﬁéfji% tq‘%"ddl"r dsspFig- & r&sﬁ RTAe¥ renoved,
(f|cj)llnf';1]|0|t (rjlgui?e@tﬂ?t %%&el}%m rawal pOSI oens 216 & Ca%’en@‘éﬁ%rrent of the
) L?é‘é. ng-SHHpSy “i#%”qéci’qpanf 3 %aﬂa%?dtah &5%?%;51 il e
b oth si qﬁ:i%"{:rin%ces ‘ﬂIe thre A]ec%% (i)al%cinf a%lt-geu{o%ﬁ\(y] Q\%%th%.%ism 20 1is

. formed by. for-example,_engaging a pinion 23 and a rack 22,

both of which are provided at a side surface of the priﬁter

body 2. A pin-like protrusion is provided at a side surface

at the inner side of the rack 22, anq is fitted to a recess

formed in e corresponding pertion of the outer-side surface

of the head cap 5. | |

Aé showh in Fig. 13, with:the inkjet head 1 being

secured to the'predetermined location of the érinter-body'z

by the head mounting-and-dismouﬁting mechaniem 19, when the

pinion 23 is rotated in a predetermined direction by a motor

(not shownj. 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 the.direetion of arrow A, to be removed, and to

settle in the withdrawal position. '

The head cap placiﬁg-and-femoving mechanism 20 1s not

limited to an engagement of the rack 22 and the pinion 23.

For example, there may be used another head cap placing ~and-

'removing mechanism in which a rubber roller pushes against

both side surfaces of the head cap 5, a motor 1s connected



37- to a rotary shaft of the rubber roller, and the notor is rotated in
*order to nove the head cap 5 in the dlrectlon of arrow A by friction

of ~-the rubber rol-ler.and to rempve it. Next, With reference to Figs. 15 to
19, there will be: described a specific exanple,of a mechani smused to
uncover the ink discharge surfaces 6 (see Fig. 2) by noving the head cap
5 relatlve to the print head 4 (see Fig. 2) after securing the inkjet head
1 to-'the predeterm ned | ocati on of Ze printer. body 2 shown in Fig: 1.
Fig. 15 shows a state in which thelnkP t head 1 shown .in Fig. 1is
accommodated in the predeterm ned |ocation of the printer body 2 by
insertion thereof -in the direction of arrowH In this state, the bottom-
ends of tapal pokabhposlsaft 2¢f ptive i vebbetr botles) dndnth@ametoemsisnsi de the
inkjet head 1 engage corresponding stopper portions 26 at both side-

porti onsrofatéd imadrdep €ohyove rtse head dapck i théedirettieprofig 25. By
this, the head cap 5 is integrally nounted to the ink cartridge 3. In this
state, iar¥ow.Ally fhictiem obuthe ngubber xhklemmndgtosremovendto is
pushed down.in the direction of arrow.J and is secured. This causes a cap
unl ocki ng polexih witlpmefierence tohFles.t &h diaddYPportbiege llkhdehead
nmount i ng- and-di smounting nmechani sm 19 to push down and rotate top end

por t i onsdesCHkbedca cEpeebEic eeaeple oA W#ﬁmlgse%to lE‘lﬁ‘i’%v%le'luses t he

bottom end portions of the cap | ock hooks 24
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 fhe inkjet head 1 to the predetermine& location of
-the printexr body 2 shown in Fig. i.
Fig. 15 shows a state in which'the'inkjet head 1 shown
in Fig. 1 ié accommodated in the pfedeterminéd location'of
'the printer body 2 by insertiﬁn thereof in the.direction of
afrow H. In this state, the bottom ends of éap lock hooks
24 provided at both side end portions inside the inkjet head
1 eﬁgage corresponding stopper portions 26 at both side-
.pprtions of the head cap 5 by a resilient force of a helical
.sbring 25. By this, the héad cap 5 is integrally mounted to
the ink cartridge 3. . |
In this state, in Fig. 15, the head mounting-and-
'dismoﬁnting mechanism 19 1is pushed down in the direction of.
| arrow J and is secured. fhis causes a cap unlocking portion
27 provided at the boftom side portion of the head mounting-
and-dismounting mechanism 19 to push down and rotate top 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



- 38 to belifted in order to disengage themfromthe corresponding

" stopper.portions 26 at both.side portions of the head cap 5. By this, as
shown in Fig. 13, the inkjet head 1 i.s secured to the predetern ned '
| ocation of the printer body 2 by the head nounti-ng-and-di snounti ng
mechani sm 19, and the head cap 5 becones novable. Next, the head cap

pl aci ng- and-r enovi.ng nmechani sm 20, shown in Fig 13, i-s operated in order
to rotate the pinion .23 by a notor ggof shown) and to nove the rack 22°in
‘the ‘directionm of arrow-A. As shown in Fig. 17, this causes the head cap
5, nounted to the bottomsurface of the ink cartridge 3, to nove., "al ong
with the rack 22, in the direction of arrow A and to-be subjected to a
renovi ngto dperdifted Imcorder thdksangage them diron|theing roller 7.
bi'ased by the floating spring ll-starts cleaning the ink discharge

sur f acesCOregspording ratopper porthante Gt hothdidamRertiers ALt he ink
cartridge 3. In Fig. 17, ‘reference character P denotes a path of novenent
of the hEke headh ¢aD Ther BY tEHS o a8 ERQVD ANEFLI 143 + HheebKi®8b 5 noves
-successively in the direction of arrow A al on novenent. path P. At

_this ti meadyl i se@EERdgte &h%rPquﬁiﬂW&Q%%ozq%m;P%aﬁf‘%, each of the
successiRerytek et Bt Hea R e AR I of i ni ar e
| méchaniém 19, and the head cap 5 becomes movable. |
Neit, the head cap plaCiqg-and-removing mechani?m 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 1an1g. 17, thils causes the
.héad cab 5, mounted to the bottqm surface of the ink
cartridge 3, to move, along with the rack 22, in the
direction of arrow A and to bé subjected to a'femoving
operation. Then, as shown in Fig. 2, the cleaning roller 7
biased 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. 1Imn Fié. 17,
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 élong the movement
path P. At this time, by the cleaning roller 7 mounted.to
the head cap 5, each of the Y, M,'d,.and K colored ink
discharge surfaces 6, shgwn in Fig. 2, are sucéessively

cleaned, and preliminafy discharge operations of ink are



39 carried out before or. after the cleaning operation. Wen the cleaning
«of and the prelimnary discharge from each of the colored ink discharge
surfaces 6 are conpleted, as shown in Fig. 19, the head cap 5 noves
maximally in the direction of arrow A along the nmovenent path P and is
moved slightly upward, so that it-settles in the wthdrawal position, as
shown in Fig. 14.. In this state, printing or phot ographic printing is
‘carried out on a recordlng sheet. ‘At _this tine,' since, as shown in Fig.

© 19, the head cap 5is noved sll_ghtr‘y3 pWward, the space required to
acconmmbdate it can be made small. 'In Fig. .19, although the recording sheet
passes below the printer head 4 provided at the bottom surface.of the ink

cart ri.dggaBriéd CoRE SbEE6rd o NEf tEF OLlih Ngleaifiey dperdeioni ded by the
bottom surface of the head cap S. In this case, arib for guiding the

recor di ng -shaterTatHEe clwaidinde & tand aheo prebisinzase difsdiwrdedramp 5. A

wat er repellency process may be carried out so that ink does not stick
onto t heedel ool tige séebéréd ainladi deteege jactsces 06 gre ntompleted) hi s

'state, when the printing or photographic .printing of a required nunber"
of pagesas sshownp| i eligt 9, heteal loempd &a;m\&snoves heaxiimatly oin otharr ow B
fromthe withdrawal. position shown in Fig. 19 by the above-descri bed
oper at i ohtreetion nefl arrow i rakong dehe movement Pakim Pramigls meyedhe head
cap 5 returns to its initial state by returning

slightly upward, so that it settles in the withdrawal
' position, as shown in Fig. 14. In ﬁhis state, printing or
-photographic printing is carried ouf on a recording sheet.
A; fhis.time,'since,-as shown in Fig. 19, the head cap 5 is
movéd slightlynupwgrd, the spacé reduired to accoﬁmodate it
~can be made small. In Fig. 19, althoﬁgh the recording sheet
p&sSéé below the.prihter Hééd 4 provided.at the bottom .
-surface of the ink cartriddge 3, the passage of the recbfding'
" sheet may be guided by the bottom surface of the heaﬁ 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- .
B repeliency 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 coméletéd, the
head cap 5 moves in the direction of arrow 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



40 - to the bottom surface of the ink cartridge 3.. Then, in Fig. 15, when
- the head- nount.i ng- and- di smounting mechani sm 19" opens in a direction
_opp05|te to the- direction of arrow J, the-cap | ock hooks- 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 nmounted to the ink cartridge 3. In .this state, as shown in Fg.
1, the inkjet head 1 can be renoved fromthe prlnter body 2. Wth the head
~cap 5 being at the w thdrawal positi© 0 $hown in Fig. 19, when a
power . supply-of the printer is turned off for some. reason, the head cap 5
remains at the aforenentigned w thdrawal position. In this state, as shown

in Fig. b, mdoeooﬂﬂtomead-fmnbfnghendnw saptrtiidge Bechani sm 19 opens in a
‘direction opposite to the direction of arrowJ, the ink cartridge 3 alone
I s renoved w ThehheiheRilgcap5y whenethe rigead mhanhingdandal position. To
prevent this, an interlock nechani smmy be provided to cause the head cap
5 at thdismomating mechanism 10 apeosaincal Aireetdon opposdtd ria i al
position shown in Fig. 15 when the power supply of the printer-is turned
of f for $beedizectdenopft erpowydnt theecapeddcknbroksg24nengiagen tine ng
mechani sm 19 from opening in a direction opposite to the direction of
arrow J ®ifeprereporidonsapgésatabobt sideupasgionsi of ithier hgadh@am iSon shown

in Fi 15.
g by the resilient force of the helical spring 25, so that the

head cap 5 1is integrally mounted to the ink oartridge 3. In
this state, as shown in Fig. 1, fhe inkjeé head 1 can be
removed froﬁ the printer 'body 2.

“With the head cap 5 being at tho withdrawal position
shown in Fig. 19, when a powerfsopply'of the printer is
turned off for_some_reason,.the head cap 5 remains at the
aforemontioned withdrawal position. In this stafe, as shoﬁn'
in Fig. 15, when the head'ﬁounting-and-diémounting 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
remain;ng at the withdrawal pos;tion; To prevent this, an
1nterlock_mechanism may be provided to cause fhe head cap 5
at the withdrawal position to automatioally return to its
initial position shown in Fig. 15 whon the.power supply of
the printer is turoed off for some reason, or to prevenf the
head mounting-and-dismounting mechanism 19 from opening in a
direction opposite to the direction of orrow-J when the head
cap 5 ogs not returned to its initial position shown in Fig.
15. | |



- 41 :The inkjet printer iIIustrated_in-Figs.'13 to 19"is of" the type in
*whigch the inkjet head 1 is directly nounted to the printer body 2.

However, the present invention is not. limted thereto, so that "an
inkjet printer of the.type in which the inkjet head-1 is nounted to the
printer body 2 . through.a tray-nmay simlarly be used. Hereunder, a - .
general description of. another type of Inkjet printer wwll be given. with

reference to Fi-g. 20. As shown in Fig,420A, the inkjet head 1 that includes
the head cap 5 integrally nmounted to t%e ink cartridge 3 is nounted in the
direction of arrow Q.to a predeternmned location at the inner side of a
‘tray 29 which is provided so that 'it.can advance and retreat with respect
to the print&he dakjet prisviexs tidlustaated; i1 Figswdd to khdsaiiafkction

of arrow R and is set inside the printér body 2'. At this tinme, as shown
in Fig. m,tMI@tmﬁhaﬂl@%nEﬁnﬁ\h@ih s idizeetly mountedrt®@w R the
head. cap 5 is retai ned and stopped géhproper retaining means provided
inside tthe printer hedy 2. THewevex, Jthe prpsentictnyentieniisgneke inkjet
head 1 inside the printer body 2 and for replacing it. Thereafter, by

novi ng thdnkted theretensq)thatiam nkiet r&@%egﬁfimecm%ﬁﬁe 3 noves:
in the direction of arrow Rrelative to the head cap 5, so that the head
cap 5 1 did ghe el heatoli fy netad oo e (RELRtHE BRRE. 2by

perf o..r mtqgrécpg% _Saa r?ra%? enﬁ%} iso:{]xt?i.:f:jlatsrllt.};1 Oésee ﬁslsééls tr é::egurix e_:':: l % general
description of another type of inkjet printer will be given
with reference to Fig. 20.. |
. As shown in Fig. 20A, the'inkjét head 1 that includes
the head cap 5 1ntégrally mounted to the ink cartridge 3 is
mounted in the direcfion of arrow Q to a predetermined
lodation at the inner side of a tray 29 which is prbvide¢ SO
that it .can advance énd retreat with respect tq the printer
body 2. Thereafter, -the tray 29 1s.moved in the direction_
of arrow R and is set-inside the printer body 2L. At this
'time, as shown in Fig. 20B, while the tray 29 is moving in
the d;rection of arrow R, fhe head cap 5 is retained and
stopped by proper retaining meapé'provided insidé the
printer body 2. The fray 29 1is provided for setting the
inkjet héad 1 inside the printer body 2 and for replécing it.
Thereafter, by moving tﬁe tray 29 in the direction of
arrow'R, the ink cartridge 3 moves ih the direction of arrow
R relative to the head cap 5, so thét the head cap 5 is
subjected to a removing operation. At the same tiﬁe..by

performing the same operations as those lllustrated in Fig.



42 = 12 mhlle t he head cap 5 s nDV|ng in the direction of arrow R’
relgtive to the ink cartridge 3,  the ink discharge surfaces 6 of t he print
head 4 are cleaned and prelimnary discharge operations of ink are carried
out. Thereafter, printing or photographic printing is carried out on a
recordi ng sheet. In-Fig. 20, reference nuneral 30 denotes a recording
sheet tray, reference nuneral” 31 denotes a recording sheet, reference
numeral 32-denotes a feed roller, refgrence nuneral 33 denotes a feed
belt, reference nuneral 34 denotes a Sheet-discharge tray, and reference
character S denotes the direction in which the recordi-ng sheet is :
discharged.. . In this type of .inkjet printer shown in Fig. 20, the neans
for detedi? rvgﬂa.e ithendeald aap & iis meviing sloh dihge d:tmm‘latommf reorrasach i nk
di scharge hole of ‘the print head 4 shown in Fig. 6 |Is-provided at the side
. of the i K medatdivégdo Ihehdnkwagdrildgenhd dithectindn dfschaxge R I n ot her .

words, in Fig. 6, the position detection sheet 14 may be provided at the
“top sur f sewfaces 6 ofhdhienpriartt hiedge 43 aren¢lleanedhand aratininany t ch 15
may be provided above the ink <cartridge 3 and inside the printer body'2 so
as to opgdschange mmmn@eafctm&nmaameMQuuAlmrqafWr-nkj et

‘head. conpr.i si ng:
printing or photographic printing is carried out on a

recording sheet. 1In Fig. 20, reference numeral 30 denotes a‘
recording sheet tray,-reference numeral 31 denotes'a
recording sheet, referéncé numeral 32 denotes a feed roller,
rgferende numeral 33 denotes a feed belt, reféerence numeral
34 denotes a sheetédisbharge tray, and reference character S
denotes the direction.in wvhich the recording sheet is

' dischargeﬁ.

| 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 brint 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 i4 may be provided
at the top surrace side of the ink cartridge 3, and the
photoelectric switch 15 may be provided above the ink
cértridge 3 and inside the printer bodf‘z so as to oppose

the position detection shegt'14.



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 scharge hole for discharging ink supplied fromthe ink cartridge; a head
cap, which is operable to nove relative to and is renovably nmounted to the
“print head , for protecting the ink discharge surface of the print head;
and a cl eani ng menber, provided at aprint-head side of the head cap in a

| ongi tudinal' direction of the print head, for cleaning the ink discharge
surface of the print head. .2. An inkj &3 head according to Claim1, wherein
the head cap-is-noved in a relative manner in a direction orthogonal to a
| ongi t udichgahmeli rection of the ink discharge surface of the print head in
order to clean the ink discharge surface by the cleaning mnenbéer which
moves along.with the head cap. 3. An inkjet head according to claim1l or 2,
wherein the print head is operable to prelimnarily discharge ink formthe

i nk dischaﬁgelholeApgﬁg?ét(yéaafggm cil=8a8:Nng the ink discharge surface by
t he cl eani ng nmenber. | IIIIIIlIII?!IIi [TTiltrtrrr MSs 44 4. . An i nkjet

head accordi ngnt Gl akdBtdhidgll HR KAMIMGSi itk adt | BKe! @08bY¥I RE SEEL LON,
provided at an inner side of the head cap, for receiving the ink -
prelim nalukyl ity @Facgeots GRerein;

' a print head including an ink discharge surface including
an ink discharge hole for discharging ink sﬁpplied-frqm the ink
cartridge;

- a head cap, which is opéxable to move relative to and is

_ rémovably mounted to the print head , for protecting the ink
discharge surface of the print head; and |

a cleaning _member,l prévided at a’ print-—he:;d side of the

head cap iﬁ a longitudiﬁal' 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
caﬁ is moved in a relative manner in a direction orthogonal 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. -

RN OB O



the ink discharge hole. '5. An inkjet head according to claim3 or 4,
further conprising neans for detecting a timng of the prelimnary

di scharge fromthe ink discharge hole of -the print head when the 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. An inkjet head according to
claim3, 4 or 5, further conprising neans for preventing the prelimnarily
di scharged ink .from being spattered back, the nmeans being provided at a
recei ving surface of the ink receiving4§ection. 7. An inkjet head according
to. anyone of the preceding clains, wherein the cleaning nenber is forned
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with. the I hk di'sC ge surface’1s resi or e an in

absorbinqﬂﬁpgg&iaiscé%ﬁggnhgfgjet-head.according to anyone of the preceding
clains; further conprising neans for biasing the cleaning nenber - towards

the ink discharge surface of the print head, the neans

5. An inkjet head according to claim 3 or 4, further
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 anyone of the preceding
c]_-aims, wherein the cleaning member is formed with a circular
cylindrical shape that is operable to come in.to 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
A8y 0
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bei ng provided at a portion where the cleaning nmenber is held by the head
cap. 10. An inkjet head according to any one of the preceding claiirs,
wherein the cleaning is secured so as not to rotate when the cleaning
menber is in contact with the ink discharge surface ..of the print head,

or rotation of the cleaning nmenber is limted by a braking nechanismso
that the cleaning nenber is operable to rotate while rubbing against the

i nk di scharge surface. 11.  An inkjet head according to. any one of clains 1
.to 10, . wherein the cleaning nenber-is erable to be driven and rotated

by coming into contact with the ink discharge surface of the print head,
_or wherein the cleaning nenber is operable to rotate in a forward
direction or a backward direction by a rotational driving mechanism
0 T I 9 5 I 1 O A Y Y R o I F1.46 12, An inkjet head.
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peri pheral,, leagt I i nber i.s_egqual to a novenent distance
covered bfntdﬁgg g?ée}'ger# rl%g ?r%.etg?a\?\’/fqign e m&téeéﬁ?%'g 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 f@.m gyl HhGeMsalal QELEEalIGAdd ARSI Yol | Bfe BRLILALES AN
di scharging the very fine“particles In order to _
-claims; further comprising means for biasing 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 secured 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 mgmber is operable to

rotate while rubbing against the ink discharge surface.

11. An inkjet head according to any one of claims l-to 10,
wherein the cleaning 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.
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bl ow i nk dots on--.a recording sheet,- the inkjet printer conprising: the
I nkj.et head which conprises an ink cartridge for holding ink of one col or
or of a plurality. of colors therein; a print head including an ink

di scharge .surface including an ink discharge hole for discharging ink
supplied fromthe ink cartridge; a head cap, 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 i#a |ongitudinal - direction of the
print head, for cleaning the ink discharge surface of the print head,;
~LErrrrerrrrrrrrrrrrirrr~{ririlr C 47 a head nounting-and-di smounti ng
mechani sm for nmounting and. securing the inkjet head to a predetermn ned

location of  a gurintmy idkgdy aegdf eEcshEmRURL RAy! Bael Bl ehehpadcédnrg t he
predetern1ned | ocation of the printer body; and a head cap
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and for placing the head cap after conpletion of the printing operation

by, with ¢laniinlj abmbendis bequgl Sec s etodandnite qisedater sbvackd agatimn of
~the printer body, noving the head cap relative-to the print head. 14. An
i nkj et preliadingCfaisimn@htn €haidDehBing Utidilr i808pPérable] tanbendriwaei Vi ng
section, provided at an inner side of

' and- rotated by comihg 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 plﬁrality of colors therein; a
print head includiné an ink discharge surface including an ink

~discharge hole for discharging ink supplied from the ink
cartridge; a head cap, which is opérable 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 héad, for cleaning the ink discharge

surface of the print head;
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the head cap of the inkjet head, for receiv
di scharged fromthe-ink discharge hole. | |
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~a head mounting-and-dismounting mechanism fof mounting and
securing the inkjet head to a predetermined location of a printer
body and for dismounting the inkjet head from the predetefmined
location of the printer body; and

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

moving the head cap relative to the print head.

14. An inkjet printer according to claim 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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