76 0 CT 2003 1 Ink Jet Recording Apparatus and a Method for Installing

I nk Jet Recordi ng Head BACKGROUND OF THE I NVENTION Field of the |nVﬁ tﬂlfﬁg
The present invention relates to an ink jet recording apparatus usi g 003
ink jet recording method whereby to performrecording by ejecting ink,

and a nethod for installing ink jet recording head. Related Background Art
A nunber of printers, facsiml e apparattuses, word processors, and ot her

i nformati on apparatuses are being devel oped today. As these apparatuses,
the ink jet recording nmethod is widely used because it is capable of
providing a high res ti.on, _a_hi ordin | as a conpact
fabrication and a | o%“lkccfsett. Rﬁﬁﬁﬁggﬁ%ﬁﬁ% \(}gn%ag%st}%?t s capability of
bei ng fabricated conpaghlyranch ONGIAleS JerarkOW-alsgnisen cost are
particularly significant As shown in Fig. 20, there has hitherto been a
met hod wherain a head cartridge 1801 integrally structured with a
recordi ng head 180l1la and an ink tank 1BOlb filled with ink is
exchangeabl y mpuokedO0RD aOFOIHE iDNYEMTION1802 of an apparatus. However, this
met hod has a drawback that 1ts running cost is high because the recording

head in this c&deldsofinthetIndantigh consunption. Al so, the recordi ng head
1801a is 1 6 OCT 2003

The present invention relates to an ink Jet
recording apparatus using the ink jet recording
method whereby to perform recording by ejecting ink,
and a method for installing ink jet recording head.

Related Background Arc

A number of printers, facsimile apparatuses,
word processors, and other information apparatuses
are being developed *oday. As these apparatuses, the
ink jet recording method is widely used because it is
capable of providing a high resolution, 2 high speed
recording as well as a compact fabrication and a low
cost. Among many other advantages, its capability
of being fabricated compactly and operated at a low
running cost are particularly significant.

As shown in Fig. 20, there has hithertoc been
2 method wherain a head cartridge 1801 integrally
structured with & recording head 180la and an ink
tank 1801b filled with ink is exchangeably mounted on
a mounting unit 1802 of an apparatus. However, this
method has a drawback that its running cost is high
because the recording head in this case is an article

of consumption. Also, the recording head 180la is



-2 yet toreach its life when ink has been consuned conpletely. This is a
wast e because a recording head 180l1a which is still usable for recording
is discarded. There is also' a method wherein a recording head 190% pgndgp
an ink tank 1903 are structured separately and are exchangeabl e nounted on
the rmounting unit 1903 of an recording apparatus individually as shown in
Fig. 21, for exanple. However, wth-this nethod, it is necessary to
provide the ink supply passage 1904 on the recording apparatus in order
to supply ink in the ink tank to the recording head. As a result, the cost
is inevitably increased and this also hinders paking the apparatus
conpact. NoreoVeE, t@uwgeshii tSakieorres Hivkg FeRk PeRRt Wﬁﬂﬂfi;: di ff er ent

colors are utilized, inpk mxture takes place in the_i S84 in a
recor di ng appaFS?Bge %i#riqu%ﬁe‘FeﬁoW?ﬁ bﬁ€53§81§0€eéé¥%ggﬁﬁk fanks 1902
are repl aced. vQi t hi ' Llaisqgnesessary to, the
recordi ng headégo%gﬁiélﬁkﬂt z%ﬁ: %llgé%iégnﬁaﬁ]%eggppl ygpassages 1904 are
mount ed on thesRRHREALE, units 1903 separately for each color. Also, as

shown in Fig. 22, for exanple, there is a nethod wherein a recordi ng head
1701 i 5 connected andrhe¥gedid aildhe ampthodGyiaddinl d02eobrdingecor di ng

apparatus while an ink tank 1703 is 1 6 O C T 2003

head 1901 and an ink tank 1903 are structured
separately and are exchangeable mounted on the
mounting unit 1903 of an recording apparatus
individually as shown in Fig..21, for example.
However, with this method, it is necessary to provide
the ink supply passage 1904 on the recording apparatus
in order to supply ink in the ink tank to the
recording head. Az a result, the cest is inevitably
increased and this zlso hinders making the apparatus
compact. Moreover, when ink tank containing ink
materials of different colors are utilized, ink,
mixture fakES place in the ink pessages in a
recording apparatus even if the recoxding heads 1901
and ink tanks 1902 are replaced. In order to avoid
this mixture, it is necessary to. the recording heads
1501, ink taﬁks 1902 and ink supply passages 1904 are
mounted on the mounting units 1903 separately for
gach color.

Alsg, as shown in Fig. 22, for example, there
is a method wherein a recording head 1701 is
connected and fixed to the mounting unit 1702 of a

recording apparatus while an ink tank 1703 is



3 exchangeabl e connected to the foregoing recording head 1701. This
nmet hod, however, nmakes it difficult to replace the recording heads with

ease when the recording head is damaged. Al so, when ink tanks havi h§ 0iChiK003
materials of different colors, there will take place a mxture of ink in
the recording head. Accordingly, recording heads 1701 nust be provided in
the mounting unit 1702 separately for gach color of ink. SUMVARY OF THE

| N\VENTI ON The present invention is designed in consideration of the
above-nentioned problens. It is an object of the invention to provide an
ink jet recording apparatus capable of reducing the running cost,

repl aci ng ink tanks qbikeephibogedogsisne thregasng peeveddiqg ink from
bei ng scattered when the recording heads are replaced, and replacing ink

col ors sinply weidowtoany Thi Xt meesod ) thawevamot mekesbi bc8iffi¢ Rt present
invention to provide an ink jet recording apparatus capable of coupling
the recording beademinte dihei ageoreinabiepdsnmwanht BasEetBERi M3 head i s

o opl ace. { hosoRdAHR s adnd®r B80Ty e, e S8 FRTAnot her obj oot
of Lhe present, | venihon R0yl §f &leddied®onte! denaraphatatus 16 0 C
take place a mixture of ink in the recording head.

Accordingly, Trecording heads 1701 must be provided

in the mounting unit 1702 sepsrately for each coler

of ink.

SUMMARY OP THE INVENTION

The present invention is designed in
consideration of the above-mentioned problems. It
is an object of the invention to provide an ink jet
recording apparatus capable of reducing the running
cast, replacing ink tanks and recording heads with
ease, preventing ink from being scattered when the
recording heads are replaced, and replacing ink
colors simply without any mixtures.

1t is another cbject of the present invention
to provide an ink jet recording apparatus capable of
coupling the recording head and carriage reliably
when the recording head is mounted on the carriage,
at the same time keeping the easiness with which to
replace the ink tanks and recording heads.

It is still another object of the present

invention to provide an ink jet recording apparatus



wherein the positioning precisions of the ink tank and recording head do
not affect each other when the ink tank and recording head are nnugb@ﬁ a&ﬂ
fixed to a carriage while keeping the easiness with which to repl {

i nk tanks and recordi ng heads. An enbodi nent of the present invention is
characterized by having ink passage neaps enabling the ink tank and
recordi ng head to be coupled each other and detached from each other, and
coupling neans enabling the recording head and the recording apparatus to
be connected with each other and detached fromeach other. According to
such an enbodi Rdrireint the ppessidiind poneedwdens hef r timei rge clostk because t he
recordi ng heads and i nk tanks can be thus be replaced sel ectively, |eading
to an i nproven®nd gecopéingi berd decsitomfientseack hether s FNfeads and

i nk tanks can be replaced integrall ;aﬁgnce enabliggﬁ&&e .nqintenance of
the recordi ng HE3UL3Rd2PAKTEEPREI S ages PPRREY i # % " n this
way, it is possible.to change jnk colqrs siLopl ] : cenent of
t hese heads and icrﬁrﬁlaaﬁﬁswgﬁug ken%qlnrlgaic{r?éad. aﬁ%?%ﬁgr%%%}%ggo?he

recording heads gid .l gget K S+ &R REd Q_—Q!g%ﬁ@@n@”h@a&é! riage, the
operativity is inproved while preventing ink from1l 6 0 C T2003 - 5 _

An embodiment of the present invention is
characterized by having ink passage means enabling
the ink tank and recording head to be coupled each
other and detached from each gther, end coupling
means enabling the recording head and the recording
apparatus to be connected with each other and
detached from each other.

According to such an embodiment, it is
possible to reduce the running cost because the
recording heads and ink tanks can be thus be replaced
selectively, leading to an improvement of operational
economy.

Also, the recording heads and ink tanks can
be replaced integrally; hence enabling the
maintenance of the recording heads and ink tanks
having different ink coloxs. In this way, it is
poesible to change ink colors simply with the
replacement of these heads and ink tanks thus
maintained.

Furthermore, since the recording heads and
ink tanks can be replaced on a ceaxrriage, the

operativity is improved while preventing ink from



bei ng scattered. Mreover, there is | ess opportunity to touch the
recordi ng head by hand directly. Therefore, it 1is possible to prevent dust
particles and air to be mxed with ink; thus enabling the recordi righ 0CT 2003
reliability to be enhanced. According to another enbodi nent of an ink jet
recordi ng apparatus of the present invention, there are provided an i nk
passage coupling unit to allow the ink3tank and recordi ng head to be
connected with each other and detached from each other as well as a
coupling unit to aIIOM/the recordi ng bead and the nmounting unit to be
connected with g $ oth an detached from each other, the ink passage
coupling unit elﬁb rucfﬁ éd to nmake it possible to couple the ink tank

and recording head at |lgasdo Wgerg' ciééguﬁgggrqgﬁgt AESOEngg to such

an enbodi nent, the recordlng can be noun irres ectlve t he

mount i ng di recttmsraﬁo:talmgl Bl al aBK; hAeN B reBeBL 1L NOrhd her &l ecitd ons, of the
ink ejection direction with the result that the Installation dlrectlon of

the apparatus is pagslbaet tiocpedverdtidusn Iparpiokesleana diexididd ty for the
pur pose. Also, since the ink tank is mounted on the <carrier, there is no
need for the pri¥ed st iaky thuk enapiing abesraeerdiners. This wil |

enable a 16&1—20011&131111:1; to be enhanced.

According to another embodiment of an ink jet
recording apparatus of the present invention, there
are provided an ink passage coupling unit to allow
the ink tank and recording head to be connected with
each other and detached from each other as well as
a coupling unit to mllow the recording bead and the
mounting unit to be connected with each other and
detached from each cother, the ink passage coupling
unit being structured to make it possible to couple
the ink tank and recording head at least in two
directions or more.

According to such an embodiment, the
recording head can be mounted lrrespective of the
mounting directions of the ink tank; hence enabling
the selections of the ink ejection direction with the
result that the installation direction of the
apparatus 1s not restricted. This will provide a
flexibility for the purpose.

Also, since the ink tank is mounted op the
carrier, there is no need for the provision of any

ink supply tubes and others. This will enable a



conpact fabrication of the apparatus. In addition, when ink is conpletely
consuned, it wll suffice only if ink tanks are replaced, not the
cartridge where the head is fabricated integrally therewth. Thus,1QQQJ2%3
runni ng cost can be reduced. Al so, when either one of the recordi ng head
and the ink tank should be replaced, it is good enough to replace only the
one of themwhich requires the replacegnment. This will inprove the
operational econony. Al so, when recording heads are replaced, it is easy
to separate the carrier and head. This wll nake the replacenent easier.
Moreover, it is possible to use one kind of recording head for various
nodes of head €8MP2¢HGEALrigHtdwneREbERS FRREATHNS -catiPoRIEdEMRMw di fferent

t f di t . He th ti ity i dt
ot ovi de a desi PABR oUE 11 SR SRAYoF AN RUTTY drforhar SRBBAFRENt T br an i nk
et recordi ng, aopay al is pfo NG ISIEA! hOV eIl bzl dyBkunbel T ecor ding

appar atus whi ch perforns recor g by "ejecting ink is characterized in

that a recordi ge headl 250sariditebanktageabppaaiewriand exbhapgeable, and
that the foregoing recording head can be coupled to a carriage which

carries the rechedtmgnivepdeddat aangbeemsdiucatii on by pressing the foregoing
recording head. 1 6 OCT 2003 - 7

also, when either one of the recording head
and the ink tank should be replaced, it is good
encugh to replace only the one of them which requires
the replacement. This will improve the operational
econaomy .

Also, when recording heads are replaced,
it is easy to separate the carrier and head. This
will make the replacement easier.

Moreover, it is possible to use one kind of
recording head for various modes of head cartridge,
which enables its application to many different types
of recording apparatuses. Hence, the versatility is
enhanced to provide a desirable efficiency.

According to another embodiment of an ink jet
recording apparatus of the present invention, an ink
jet recording apparatus which performs recording by
ejecting ink is characterized in that a recording
head and an ink tank are separable and exchangeable,
and that the foregoing recording head can be coupled
to a carriage which carries the recording head in a
given direction by pressing the foregoing recording

haad.



According to such an enbodi nent, irrespective of whether the recording

head is coupled to the ink tank or not, the recording head is preSSﬁﬁ
against the carriage directly without any intervention of other ne gﬁl1%3
As a result. the accuracy with which to position the recording head and
carriage is highly inproved. At the sane tinme, the contacting reliability
of the electrical connection to supply power fromthe recordi ng apparatus
to the recording head is remarkabl y-i fiproved to obtain an ink jet

recordi ng apparatus of an ink tank/head exchangeable type having a
remarkable reliability and extrenmely high recording quality. According to

another i nk j et recordf g Apparat ys grpodylig, LIS T G38ALALAYEPLI o, an
iI"Ch™p | Tfg "Dby- '

ink jet recording app erforns recor g jecting ink is

structured to %ﬁpﬂffgheext q._geit EEC%@@:{%Q HuLd ecoriund cieqd aRd isk

characterized oW ng oregoi ng ink tank and recording to be

mounted on a £k iGWGdY, TRRALAEST Shed®SREGrewelkld. affdiRssuch an
enbodi ment as this, it becones possible to nount a nost suitable ink tank

wi t hout degr atihegedrdrei sayec dii@ey iy twid tiiowth any rinwervantieroefii ng head to
the carriage because the recording head and the.exchan%eable,ink tank are
arranged i ndeptifieemiersachArst Acte e cFpa GEHEBCE FAER YR$FRnent ati on

of an ink jet Egczg)orsditri%na%%%r %E’aggr in6g Q}.e%dT azn%o%a%riage is highly

improved. At the same time, the contacting
reliability of the electrical connection to supply
power from the recording appafatus ta the recording
head is remarkably improved to obtain an ink jet
recoxding apparatus of an ink tank/head exchangeable
type having a remarkable reliebility and extremely
high recording quality.

According to another ink jet recording
apparatus embodying the present invention, an ink jet
recording apparatus which performs recording by-
ejecting ink is structured to separate the ink tank
and recording head and is characterized by allowing
the foregoing ink tank and recording tc be mounted
on a carriage by separate means, respectively.

wWith such an embodiment as this, it becomes
possible to mount a most suitable ink tank without
degrading the accuracy with which to mount &
recording head to the carriage because the recording
head and the exchangeable ink tank sre arranged
independent of each other thereby to enable the

implementation of an ink jet recording apparatus



denonstrating a desirable recording quality as well as a remarkable
reliability, which can be operated at a | ow running cost. Another 'g%nqum
recordi ng apparatus enbodying the present invention is characteriz J
the following: (1) A nenber is arranged to nount an ink jet cartridge in
a carrier detachably and hold it in the <carrier for the foregoing ink jet
cartridge. (2) In an ink jet recording apparatus, an ink jet cartridge is
partitioned for a recording head and an ink tank which are structured
separably, a recording head is provided with a menber to nount the

recordi ng head %n a carrier detachabl and to hold it in the carrier. (3)
In the ink jet TEPYTTHRRSSser ABELTR CRESNY @pR1lby PHiwelhk is

provi ded mﬁth gmgﬁggmdﬂﬁﬁqng ﬁlﬁnlifk tqﬂbﬁ¥péégfﬁggéééfgﬁ%§ﬂachably and

hold it in the carri'er is arranged

on an ink jet caftsidde QdmEReto %Q mount the ink jet cartridge in a
carrier detachably and hold i't the carrier. Accordingly, it becones

unnecessary for the carahnethd® & gedvrdedraiid spparatasnmenbeayihgnce
enabling the finished product to be nmade conpact with a sinple structure
and an enhancedthgperegdnti tinvent$oCTs 2Q0&act®rized in the

following:

(1) A member is arranged to mount an ink jet
cartridge in a carrier detachably and heold it in the
carrier for the foregoing ink jet cartridge.

{2) In an ink jet recording apparatus. an
ink jet cartridge is partitioned for a recording head
and an ink tank which are structured separably, a
recording head is provided with a member to mount
the recording head in a carriesr detachably and to
hold it in the carrier.

(3} In the ink jet cartridge described in
Paragraph (2), an ink tank is provided with @ member
to mount the ink tank in the carrier detachably and
hold it in the carrier.

With such an embodiment as this, there is
arranged on an ink jet cartridge a member to mount
the ink jet cartridge in a carrier detachably and
hold it the carrier. Accordingly, it becomes
unnecessary for the carrier to be provided with such
a member; hence enabling the finished product to be
made compact with & simple structure and an enhanced

operativity.



According to another enbodi ment of an ink jet recording apparatus of the
present invention, there are provided for an ink jet recordi ng apparatus
whi ch perforns recording by ejecting i nk onto a recording nedium a 160CT 2003
carriage for nmounting the foregoing recording head, which travels al ong
the foregoing recording nmedium and an ink tank detachably nmountable in
the foregoing recording head, and such _an ink jet recording apparatus is
characterized in that nmeans for regulatﬁng the direction in which the
foregoing ink tank approaches the recording head is arranged for the
foregoing carriage or ink tank or the carriage and ink tank. 1 6 OCT 2003
According to such an erficmirdEnt &s aipEher tembod lngnirefmeedleans for
regulating the direction in which the foregoing tank approaches the
recording headiebrresrrdimng pagarard? AL ithe tpéﬁgef‘ﬁe?% PR prevent the

ink tank from causi ng any da 0 the ., recardin ad_even when an extra
force is exertel eﬁ?/gaoﬁ\e @[}-&vg:?%g %\ﬂ’éna'?m’[ﬂﬁkt PG go?ﬁ lg?ank or the ink
tank is pressed ' hecause ' b z@Rt {4 | ed before the
i nk tank inpartgBé%%%E%QKﬁ?gfggg%‘?%mfﬁgﬂgggggging ﬁgad. %%other ink jet
recordi ng appar ghidSofP W ietdraihe RECHON! d PweRirga E6rCcoauREimy i zed in
that the head is provided with an ink supply inlet to supply ink to an
ink cartridge, ond fersydierg trecppdibd omedde whiehd tapdelakatomd ri dge, and
that the ink supply inlet ]

the foregeoing recording medium; and an ink tank

detachably mountable in the foregoing recording

head, and such an ink jet recording apparatus is

charactexized in that means for regulating the

direction in which the foregoing ink tank approaches

the rxecording head is arranged for the foregoing

carriage or ink tank or the carriage and ink tank.



Is cylindrically shaped with a desirable sealing capability while a
separate nenber is provided for positioning the ink cartridge and head.
Accordi ng to anot her enbodi ment of an ink jet recording apparatus tﬁ ttzws
present invention, there are provided for an ink jet recording app Q
which perforns recording by a recording head ejecting ink droplets onto a
recording medium a carriage for nountijgg the foregoing recording head,
which travels along the foregoing recording nmedium and an ink tank
detachably nmountable in the foregoing recording head, wherein neans for
controlling the nounting direction 160CT2003 - 11 of foregoing ink tank on
the carriage only one nmegordingatpasgen dorenttrd iendégesnghédarri age or ink
tank or the carriage and ink tank. According to such an_ enbodi nent as
this, neans foremoris @mriangedh@emﬁqmgeaugé@ﬂlnﬁntw {HeeCE® t ank on the

carriage only one way is provided thereby to ayoid a?kiqg a Mjnistakes I n
deci di ng on ~tHe WAl ithe drregeien Witk FEPFARCPEAKTRPt FeTREPEH  to the

carriage as 3ﬁ$%$ g%ﬁg egg%ﬁgisg%wgg ei%% t%?% Eﬁg?ﬁg}ngohead due to any

erroneous no ccording t0 anot her enbodi nent of an

ink jet recording APRAALUS QhnkNErOh CRRALNGNURY! BORagaNtol fiej O
recordi ng apparatus In ich an ink tank is coupled to the a recording
head when the {g€OFdlirdl) head even when an extra force is exertad

by an coperator when mountlng the ink tank or the ink

tank is pressed by mistake be;ause the ink tank is

controlled before the ink tank imparts such o

pressure to the recording head.

Another ink jet recording apparatus embodying
the presant invention is charactexized in that the
head is provided with an ink supply inlet to supply
ink to an ink cartridge, and a member to position kthe
head and ink cartridge, and that the ink supply inlet
is cylindrically shaped with a desirable sealing
capability while a separate member is provided for
positioning the ink cartridge and head.

According to another embodiment of an ink jet
recording apparatus of the present invention, there
are provided for an ink jet recording apparatus which
performs recording by & recording head ejecting ink
droplets onto a recording medium, a carrilage for
mounting the foregoing recording head, which travels
along the foregoing recording medium, and an ink tank
detachably mountable in the foregoing recoxding head,

wherein means £or controlling the mounting direction



head is mounted in the recording apparatus, it is characterized in that an
I ndicator is provided to indicate that the recordi ng head and i nk t?ﬁ?t??ﬁﬁ
been correctly coupl ed, According to such an enbodinent as this, it

possi ble to couple-the ink tank and recording head assuredly by conducting
the coupling operation until positioning indications or positioning
couplers provided for the ink tank andidecording are matched or actuated.
Anot her ink jet recording apparatus enbodying the present invention is
characterized in the 1 6 O CT 2003 -12- following: (1) an absorbent is
provided in the vicinity of the area where the recording head of the
foregoing ink joft fezebsingeimodanre ohnkhé abke A Sy BHAC Gne( Faya igroove is
provided in the vicinity of the area where the recording head of the
foregoing ink jagrapgedrfdpetindadegoing ¢ankiage aouplkedank3pra
hydrophilic or water repellent treatnment is given to the vicinity of the
area where the ¥&cERIFABIRRR o) Renkeoregoing ink jet cartridge and the

ink tank are coupled. Agcordi,ng to such an enpodinent as thjs, it 1is
possi bl e to prevent ink °§3E5é€9a'fﬁj T 88 5@%’%@“‘% ¥ oA tfing the

absor bent , - gr 00VRandaNdobyEsPRNIIiGg 200/ AEuNBLES dSARIIBR de GRLTENt. Thus,

an ink jet
ink tank on the carriage only one way is provided

thereby te avoid making any mistakes in deciding on
the mounting direction of the ink tank with respect
to the carriage as well as preventing any damage to
the recording head due to any erroneous mounting of
the ink tank.

According to another embodiment of an ink
jet recording apparatus of the present invention, an
ink jet rxecording apparatus in which an ink tank is
ccupled to the a recording head when the recording
head is mounted in the recording apparatus, it .is
characterized in that an indicator is provided to
indicate that the recording head and ink tank has
been correctly coupled,

Recording to such an embodiment as this, it
is possible to couple the ink tank and recording head
assuredly by conducting the coupling operation until
positioning indications or positioning couplers
provided for the ink tank and recording are matched
or actuated.

Another ink jet_recording apparatus embodying

the present invention is characterized in the



recordi ng apparatus can be provided so as to contribute to the enhancenent

of the reliability and safety of a finished product. In another ink h %T

recordi ng apparatus enbodying the present invention in which record] @ -g%l

performed by ejecting ink onto a recording nedium such an ink jet

recordi ng apparatus is characterized in that there are provided a

recording head to eject ink; an ink Lagg_mhich contains ink to be supplied
e

to the foregoing recording head and is tachable together with the
foregoing recording head with respect to the foregoing ink jet recording
appar at us, 160?}%203 - 13 the ink tank being interrel atedly detachable
with the fore§8i @w’r’é‘%ordl ng head; detecting neans to detect whether the

ink tank is nmounted in et .recordi n aratus or not; and
control ling neans to &or’m ?}%’ﬁemf'bee(fbtr di*ng 8?5883& BR BRe t FES ALY et

recordi ng appagat pSe o&ég%}ﬁﬁﬁ Eh%f ﬁ@8r9$£§0%€gd b%tesHht e écq% af oresai d

detecting neans. Al so nore prefte y aract dd that the

af oresai d det eghk Ofe tEcdtStx eV @hadwak! YnRStESE estd Ny, to detect the
amount of ink in the aforesaid ink tank. According to such an enbodi nent

as this, it beconmes p683i bbegtereipiy gxdvddpdr esotengiopeied i in the
I nk jet recordi ng apparatus when the ink tank 1is not nounted; thus
enabl i ng the pFevett¢dr¥hA=sthe recording head of the for3901ng

ink jet cartridge and the ink tank are coupled.

{3) a hydrophilic or water repellent
treatment is given to the vicinity of the area where
the recording head of the foregoing ink jet cartridge
and the ink tank axe coupled.

According to such an embodiment as this, it
is possible to prevent ink leakage and ink splashing
by prxoviding the absorbent, groove, and hydrophilic
and/or water repellent treatment. Thus, an ink jet
recording_apparatus can be provided so as to
contribute te the enhancement of the reliability and
safety of a finished product.

In another ink jet recording apparatus
embodying the present invention in which recording is
performed by ejecting ink onto a recording medium,
such an ink jet recording apparatus i1s characterized
in that there are provided a recording head to eject
ink; an ink tank which contains ink to be supplied
to the foregoing recording head and is detachable
together with the foregoing recording hesad with

respect to the foregoing ink jet recording apparatus,



exhaustion of ink or the like in the mdway of recording operation. Also,
even when an enpty ink tank is erroneously nounted for recording, such an
operation can be prevented; thus making it possible to prevent aif 6fGdnal03
being m xed into the recording head or ink |eakage fromthe recording

head. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective view

schematically illustrating an enbodi mentt3of an ink jet recording
apparatus according to the present invention. 1 6 OC120(38 - 14 Fig. 2 is a
schematic partial enlargenent perspectively illustrating the enbodi nent

Fig. 3 is a cross-sectional view of a partial enlargement of the

enbodi nent. Fi gkha irk gtank dHedagi {tererladerdintrERFRPLs (Yot rating a
first node of an exchangeabl e t . accordi to . the enbodipent. Fig. 5is
a perspective viFB& E%F qgc&FFéggi'W a4 gﬁéeﬁtk%%o'ﬁ%a%d? of an

exchangeabl e tyig. oaPCHANG. et How PMRCIIERE L. 1 e dmhErE T pl an

view illustrating e way 1n pressure Is exer enbodi nent .

Fig. 71s a peri‘»ees}ayﬁ? VAW Sehenst | Gl Yangl bhHetEBLING ddwnLnid re body of
a recordi ng appar at us or an ink jet recording apparatus enbodying the
control the recording operation of the ink jet
recording apparatus on the basis of the detected
results of the afoaresaid detecting means.
Also, it should more preferably be
characterized that the aforesaid detection means
serves dually as detecting means to detect the amount
of ink in the aforesaid ink tank.
According to such an embodiment as this, 1t
becomes possible to suppress any recording operation
in the ink jet recording apparatus when the ink tank
is not mounted; thus enabling the prevention eof an
exhaustion of ink or the like in the midway of
recording opexration.
Also, even when an empty ink tank is
erroneously mounted for recording, such an operation
can be prevented: thus making it possible to prevent
air from being mixed into the recording head or ink

leakage from the recording head.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view schematically
illustrating an embodiment of an ink jet recording

apparatus according to the present invention.



present invention. Fig. 8 is a cross-sectional view show ng an
exchangeabl e i nk tank according to the enbodinent. Fig. 9 is a perspective
view illustrating an exanple of an ink jet recording apparatus to mhhq?ga]zmﬁ
the present invention is applicable. Figs. 10A and 109 are schematic -
perspective views illustrating an information processing apparatus using
an ink jet recording apparatus according to the present invention. Fig. 11
is an electrical circuit diagram1l 6 2003 - 15 showi ng an infornmation
processi ng apparatus using an ink jet recording apparatus according to the
present invention Fig. 12 is a flowhart showi ng the recording operation
according to the enbodi i .2 Hisga #3hksatischematil ¢llargenmanti | | ustrating
anot her enmbodinent. Fig. 14 is a schematic plan viewillustrating a second
type accordi ng Perserntiselaniddibatneting ¢he mpRodiwBRtand 15C are
schematically cross-sectional, views shomﬁng t he structures of i%kl

} tidtew

anot her enbodi nent. Fi gF*96 3 433 3ERAFACFESFIP %Y TSR &R DR

showi ng the str f odi { own in Fig. 15. Figs. 17A and
17B are schemat %’rﬁ%ﬁ@en&n&gﬁ OIS S

Fig. 4 is a perspective view schematically
illustrating a first mcde of an exchangeable type
according to the embodiment.

Fig. 5 is a perspective view schematically
illustrating a second mode of an exchangeable type
according to the embodiment.

Fig. 6 is a schematic plan view illustrating
the way in which pressure is exerted by the
embodiment.

Fig. 7 is a perspective view schematically
illustrating the entire body of & recording apparatus
for an ink jet recording apparatus embodying the
present invention.

Fig. B is a cross-sectional view showing an
exchangeable ink tank according to the embodiment.

Fig. 9 is a perspective view illustrating an
example of an ink jet recording apparatus to which
the present invention is applicable.

Figs. 10A and 10B are schematic perspective
viewg illustrating an information processing
apparatus using an ink jet recording apparatus
according to the present invention.

Fig. 11 is an electrical circuilr diagram



sectional views show ng the structure of a further enbodinment. Figs- 18A

and 185 are schematic plan views showing still a further enbodinent. Fig.
19 is an electrical circuit diagram showi ng the structure of still p@ﬁFﬂ 03
enbodiment. Fig. 20 is a schematically cross-sectional viewillustr gf
a prior art. Fig. 21 is a schematically cross-sectional viewillustrating
a prior art. Fig. 22 is a schematically cross-sectional 1 60CT2003 - 16
viewillustrating a prior art. Fig. 23 4 d5a-schematically cross-sectional
viewillustrating the state where an exchangeable recording head and

exchangeabl e i nk tank according to another enbodi nent are nounted on a
carriage. Fig. 24hosiagsehneirdd@mitiynCpes8eseoid Giffdarath@Wudingstrating a
mounting sequence Fig. 25 is a schematically cross-sectional view
illustrating an @RchRakgdabl xecarkingFagpa2btus acoutiireg itwalthe
cross-sectional viewillustrating the state where an exchangeabl e
recordi ng head aR¥e&fBRantjedtien-nk tank according to another enbodi nment

are nmounted on a carriaggu Flﬂ 27 is_a schematjcally cross-sectional view
i lustrating a mounting Séfuehter® ¢t Towahazsr dhAEingathekrerdbichangeabl e

i nk tank operation according to the embodiment.

Fig. 13 is a schematic plan view illustrating
another embodiment.

Fig. 14 is a schematic plan view illustrating
a second type according to another embodiment.

Figs. 15A, 15B, and 15C are schematically
cross-sectional views showing the structures of still
another embodiment.

Fig. 16 is a schematically cross-sectional
view showing the structurae of the embodiment shown
in Pig. 15.

Figs. 17A and 17B are schematically cross-
sectional views showing the structure of a further
embodiment.

Figs. 18A and 18B are schematic plan views
showing still a further embodiment.

Fig. 19 is an electrical circuit diagram
showing the structure of still another embodiment.

Fig. 20 is a schematically cross-sectional
view illustrating a prior art.

Fig. 21 is a schematically cross-sectional
view illustrating a prior art.

Fig. 22 is a schematically cross-sectional



Fig. 25 is aviewillustrating the coupling of an recording head and
exchangeable ink tank. Fig. 29 is a viewillustrating the recording head
according to the enbodi nent shown in Fig. 26 viewed fromthe direcq%anwms
which ink is ejected. Fig. 30 is a schematically cross-sectional view
illustrating the state where an exchangeable recording head and
exchangeabl e i nk tank according to stilél-another enbodi nent are nounted on
a carriage. Fig. 31 is a partially sectional view 16 0 C T 2003 - 17
illustrating the enbodi nent shown in Fig. 30 viewed fromthe direction in
which ink is ejected. Fig. 32 is a schematically cross-sectional view

il lustrating anwiswhddgeabbheinaks tmrlod-iagt.33 is a schematically
cross-sectional viewillustrating the state where an exchangeabl e
recordi ng head and exclFdfgedB| & aks thanetdc@diyi AFCEDH~SEF1Pakot her

enbodi nent are nount. on a.carrjage., Fig. .34 is a schenaticall
cross- sect i onal Vs e@i‘ﬁtaéﬁa?i h@gas?ﬁ)ttﬁ%twf’ﬁéesgauﬁﬁﬁ apggabfe %lecor di ng

head and an exCIAMCANCE el hARKexdhdhoolbye® iiPRERkALLYopRERG ONA! VI EW
illustrating the enbodi"ment shown 1 n FiTg. viewed fromthe Wirection in
which ink is ejestafbtnkirdem8baifemt SHME Miundakl ¥npar epesiaye. vi ew

Il lustrating another enbodi nent.

Fig. 24 1is a schematically cross-sectional
view illustrating a mounting sequence-

Fig. 25 is a schematically cross-sectional
view illustrating an exchangeable tank.

Fig. 26 is a schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according
to ancther embodiment are mounted on a carriage.

Fig. 27 is a schematically cross-sectional
view illustrating a mounting seguence for an
recording head and an exchangeable ink tank.

Fig. 28 is a wview illustrating the coupling
of an recording head and aexchangeabla ink tank.

Fig. 29 is a view illustrating the recording
head according to the embodiment shown in Fig. 26
viewed from the direction in which ink is ejected.

Fig. 30 is a schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according
to still &nother embodiment are mounted on a

carriage.

Fig. 31 is a partially sectional view



Fig. 37 is a schematically perspective view illustrating the state where
the head cartridge showmmn in Fig. 36 is. nounted on a carrier. Fig. 38 is a
cross-sectional view schematically showi ng the coupling portion Of1EbET 003
i nk passage shown in Fig. 36. Figs. 39A and 39B are cross-sectional V|em£
il lustrating the structure of another enmbodinent. Fig. 40 is a
schematically perspective view illustsatzi ag the structure of still another
enbodiment. 1 6 0 CT 2003 18 Fig. 41 is a schematically perspective view
illustrating the structure of a further enbodinent. Fig. 42 is an expl oded
viewillustrating a carrier and ink let cartridge according to another
enbodi ment. Fi gilu@tizating| the i tdhmtimenitngheve Hpdidt-i 3 varwad ink j et
cartridge nounting and hqol ding | ever. . Fi 44 is_an expl oded view

i lustrating a tBFT Qe SARASFAR" j 4t ﬂﬁ%FPrgabelﬁc%%ﬁ?ﬁ g to still another
enbodi nent. Fig. 45 |sfq$6eggiggféiegﬁgﬂa%& ?ii%f§f§§§f§€ﬁ§akﬁbige and ink

jet cartridge according . er- enbodi ment . I's an expl oded
view illustratiyged e 1ushkakehgCRl tdsict@ageRaNe idk Rahx 45. Fig. 47 is an

expl oded view illustrating a

Fig. 33 is a schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according to
still another embodiment are mounted on a carriage.

Fig. 34 is a schematically cross-sectional
view illustrating a mounting seguence for an
recording head and an exchangeable ink tank.

Fig. 35 is a partially sectional view
illustrating the embodiment shown in Fig. 33 viewed
frém the direc¢tion in which ink is ejeacted.

Fig. 36 is a schematically perspective view
illustrating another embodiment.

Filg. 37 is a schematically perspective view
1llustrating the state where the head cartridge shown
in Fig. 36 is mounted on a carxier.

Fig. 38 is a cross-sectional view
schematically showing the coupling portiocn of the
ink passage shown in Fig. 36.

Figs. 39A and 39B are cross-sectignal views
illustrating the structure of another embodiment.

Fig. 40 is a schematically perspective view
illustrating the structure of still another

embodiment.



carrier and ink jet cartridge according still a further enbodinent. Fig.
48 is a schematically perspective view illustrating a carriage before an
ink tank is nounted. Fig. 49 is a schematically perspective view 16007 7003
illustrating the carriage after the ink tank is nmounted. Fig. 50 is
schematical ly perspective view illustrating a carriage before an ink tank
is mounted. 1 60CT 1003 --19 Fig. 51 148a-schematically perspective view
illustrating the carriage after the ink tank is nmounted. Fig. 52 is a and
the positional relations between an recordi ng head, ink tank groove, Fig.
illustrating Fig. illustrating Fig. illustrating moupted. 53 is a

*

Fig. 41 is a schematically perspective view
illustrating the structure of a further embodiment.

Fig. 42 is an exploded view illustrating a
carrier and ink jet cartridge sccording to another
embodiment.

Fig. 43 is & view illustrating the operation
of an ink jet cartridge mounting and holding lever.

Fig. 44 is an expleded view illustrating a
carriage and ink jet cartridge according to still
another embodiment.

Fig. 45 is an exploded view illustrating a
carriage and ink jet cartridge according to a further
embodiment.

Fig. 46 is an exploded view illustrating the
ink jet cartridge shown in Fig. 45.

Fig. 47 is an expleded view illustrating a2
carrier and ink jet cartridge according still a
further embodiment.

Fig. 48 is a schematically perspective view
illustrating a carriage before an ink tank is
mounted.

Fig. 49 is a schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Fig. 50 is a schematically perspective view
illustrating a carriage before an ink tank is

mounted.



schematic viewillustrating the boss of a carriage lever. schematically
perspective view an ink tank. 54 is a side view schematically an ink tank.
55 is a schematically perspective view a carriage before an ink tapggtpzms
Fig. 56 is a schematically perspective view illustrating the carriage
after the ink tank is nmounted. Fig. 57 is a schematically perspective view
illustrating an ink tank. Fig. 58 is a sdBeratically perspective view
illustrating a carriage before an ink tank is nmounted. Fig. 59 is a
schematically perspective view illustrating the carriage after the ink

tank is nmounted. Figs._60A_and 60B are schematic vi L1 ating
anot her enbodi nent. Fi F+%1 Sﬁs *§ gcﬁ%‘nﬁ?ﬁ%c\ﬂ PFFE?%?E%{,'%Q%'; O C 12003
-20 still anoth ' Fi | ih& YhEW islustrating a
further enbodi rrg%lfl?@%ir%tﬁhg ggggﬁ%%%ﬁr}%&g%pect ive view

mounted.

Fig. 52 is a schematic view illustrating the
positional relations between an recording head, ink
tank groove, and the boss of a carriage lever.

Fig. 53 is a schematically perspective view
illustrating an ink tank.

Fig. 54 is a side view schematically
illustrating an ink tank.

Fig. 55 is a schematically perspective view
illustrating a carriage before an ink tank is
mounted,

Fig. 56 is a schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Fig, 57 is a schematically perspective view
illustrating an ink tank.

Fig. 58 is a schematically perspective view
illustrating & carriage before an ink tank 1is
mounted.

Fig. 59 is a2 schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Figs. 60a and 60B are schematic views
illustrating another embodiment.

Fig. 61 is a schematic view illustrating



illustrating a carriage before an ink tank is nmounted. Fig. 64 is a
schematically perspective view illustrating the carriage while the ink
tank is being nounted. Fig. 65 is a schematically perspective view150c12m3
illustrating the carriage after the ink tank is nounted. Fig. 66 is a

schematically perspective view illustrating an ink tank. Fig. 67 i's a
schematical ly perspective view illusirgting a carriage before an ink tank
is nmounted. Fig. 68 is a schematically perspective view illustrating the

carriage while the ink tank is being mounted. Fig. 69 is a schematically

perspective view, . llustrating.the carriage after the ink tank is nounted.
Fig. 70 is a spﬁgﬁ&ﬁiEQPFgeﬁéggﬁﬁéfF€ ‘view illustrating an ink tank. Fig.
/1is a S|de_V|em1schen§5%9a+i)&s|JIsgﬁg&gggggv;g@_iiﬂ&ggyyging g 0 C 12003 -
21 Fig. 72 is a schematiTally perspective view illustrating a carriage

before an ink tagifetner BRYSELRESH 0. 73 is a schematically perspective view

Fig. 63 is a schematically perspective view
illustrating a carriage before an ink tank is
mounted.

Fig. 64 ia a schematieally perspective view
illustrating the carriage while the ink tank is being
mounted,

Fig. 65 is a schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Fig. 66 is a schematically perspective view
iliustrating an ink tank.

Fig. 67 is a schematically perspective view
illuetrating a carriage before an ink tank is
mounted.

Fig. 68 is a schematically perspective view
illustrating the carrisge while the ink tank is being
mounted,

Fig. 69 is a schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Fig. 70 is a schematically perspective view
illustrating an ink tank.

Fig. 71 is a side view schematically

illustrating the ink tank.



Illustrating the carriage after the ink tank is nounted. Fig, 74 is a
schematically perspective view illustrating an ink tank. Fig. 75 is a

schematically perspective view illustrating a carriage before an imB[HﬂQMB
is mounted. Fig. 76 is a schematically perspective view illustrating the

carriage after the ink tank is nounted. Fig. 71 is a schematically
perspective view illustrating the state2?ihere an ink jet recording head
and ink tank according to another enbodinent are parted. Fig. 78 is a
schematically perspective view illustrating the state where the ink jet
recording head and ink tank are being coupled. Fig. 79 is a schematically

perspective view illugigatinggt hesshanetiderly teasprktive Y&8%rding head
and ink tank are coupled. Fig. 80 is a schematic view illustrating the
state where a headsepatihgoe darieigegbabone e2h cila ta®¥r ffer. 1 6 OCT 2003 -
22 Fig. 81 is a schematic viewillustrating the state where a head
cartridge i s beiomgtedunted on a carrier. Fig. 82 is a schematic view

'Hlustrating the Fig. 73 is a schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Fig, 74 is a schematically perspective view
ililustrating an ink tank.

Fig. 75 is a schematically perspective view
illustrating a carriage before an ink tank is
mounted.

Fig. 76 is a schematically perspective view
illustrating the carriage after the ink tank is
mounted.

Fig. 77 is a schematically perspective view
illustrating the state where an ink jet recording
head and ink tank according to another embodiment are
parted.

Fig. 78 is a schematically perspective view
illustrating the state where the ink jet recording
head and ink tank are being coupled.

Fig. 79 is a schematically perspective view
jllustrating the state where the ink jet recording
head and ink tank are coupled.

Fig. 80 is a schematic view illustrating the
state where a head cartridge is being mounted on 2

carrier,



state where the head cartridge is nounted on the carrier. Fig. 83 is a

schematically perspective view illustrating the state where a recor%i&
head and ink tank according to still another enbodinent is partedJ éﬂ?ﬂm
84 is a schematic viewillustrating the state where the recording head and

ink tank are coupled. Fig. 85 is a schematically perspective view
illustrating the state an recording head and ink tank according to stil
anot her enbodi ment are coupled. Fig. -88 i-s a schematically perspective view
illustrating another way in which the recording head, ink tank, and
carrier are coupled. Fig. 87 is a partially perspective view schematically
illustrating the structife of iz @asthematimdriesk ijlduscantindgtheccording to
anot her enbodinment. Fig. 88 is a partially perspective view schematically
illustrating thdaserwbexe aa dieadl cartrddge edipg Eeugiptr PRgR® according to
still another enbodinent. 1 6 OCT 2663 - 23 Fig. 89 is a partially
perspective vi @&@rTd8Rematically illustrating the structure of an ink jet

cartridge according to_a f her _enbodi e [ ;Rar vhal 'y
perspecti ve view Flg.L%{ is a scﬁ@&Q@{% vid 1130 s'tSaR1R8" tha

state where the head cartridge is mounted on the
carrier.

Fig. 83 is a schematically perspective view
illustrating the state where a reccrding head and
ink tank according to still another embodiment is
parted.

Fig. 84 is a schematic .view illustrating the
state where the recording head and ink tank are
coupled,

Fig. 85 is a schematically perspective view
jllustrating the state an recording head and ink tank
according toc still another embodiment are coupled.

Fig. B6 ies a schematically pexspective view
illustrating another way in which the recording head,
ink tank, and carrier are coupled.

Fig. 87 is a partially perspective view
schematically illustrating the structurxe of a carrier
and ink jet cartridge according to ancother
enbodiment.

Fig. 88 is a partially perspective view
schematically illustrating the structure of a carrier
and ink jet cartridge according to still another

embodiment.



schematically illustrating the structure of the ink jet cartridge. Fig. 91
Is a partially perspective view schematically illustrating the strucltﬁjhﬁm3
of an ink cartridge according to another enbodinment. Fig. 92 is a
partially perspective view schematically illustrating the structure of an
ink cartridge according to still another enbodinent. Fig. 93 is a block

di agram show ng the setup for an ink2Bank detection according to a further
enbodi ment. Fig. 94 is a block diagram showi ng the setup for an ink tank
detection according to still a further enbodi nent. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Hereinafter, with reference to the acconpanyi ng
drawi ngs, the descriptiBgwids ife anpdetiahlycpendpeasttivie véaodi ment s
according to theﬁgresent invention Fig. 1 is a schenaticalIxagerspective

view illustrat SREePAEITRLLF dihpsFead it thamimr e odndh a recording
apparat us emo%'e@c%@?gﬁ eeseantcolrdaz.n?g o T 2003 e 24 Ho"éh‘i?n%'ton- In Fig 1,
e ecOrd i C

a reference nuneral gnéfes a I hg" head €jects ink in
accordance with el ectrig; el Glsy 2peddsbiky Allepddinival HaBg | nk to supply
;1 '

it to the recordi ng head 02, a"carrier” provided for the recording
appar at us schematically illustrating the structure of the ink
jet cartridge.

Fig. 91 is a partially perspective view
schematically illustrating the structure of an ink
cuortridge according to another embodiment.

Fig. 92 is a partially perspective view
schematically illustrating the structurae of an ink
cartridge according to still another embediment.

Fig. 93 is a block diagram showing the setﬁp
for an ink tank detection according te a further
embodiment.

Fig. 94 is a block diagram showing the.setup
for an ink tank detection according to still a

further embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMEODIMENTS
Hereinafter, with reference to the
accompanying drawings, the description will be made
in detail of the embodiments according to the present
invention.
Fig. 1 is a schematically perspective view
illustrating the recording head unit and carrier unit

of a recording apparatus embodying the present



body to hold the recording head 1 and ink tank 2; 106, a head lever to
hol d or release the recording head 1; 107, an ink tank | ever to nount or
demount the ink tank 2; and 108, a head fixing spring to fix the 1§ CT 2003
recording head 1 to the carrier 102. Wth these conponents, the recording
head unit and carrier unit are constituted. Fig. 2 is a schematically
perspective view illustrating the recopging head 1 and ink tank 2
according to the enbodi nent of the present invention- In Fig. 2, a
reference nuneral 10 designates the ink supply inlet which serves as the
I nk passage for ink to be supplied fromthe ink tank 2 to the recording
head 1: 11, an ilskestpphy oIm|Bigt d.seppeferghcérommetar Ink tank 2 to the
recording head 1; 12, coupling nails to guide and hold the recordi ng head

1 and ink tank %®SHIBAR LAt RgFEFIRAicGupeed; vRachceidtthgiHaid® gui di ng
grooves to enga ' e,coupling nails 12; apd 14,.ink tank hol ding
Uoelehptf e e Bt R, sk e anks Ao

grooves to hold e n e i ng head 1

are nmounted or FRUALRE. s tdhy t el t MdJL4a6 101 is
constituted. 1 élq’gl C 720831{‘\*2% {F%zﬁyeéggglenShﬁgﬁggqp%%ﬁrﬁ‘{sdggqé substrate
on which are faormdaacpbriatigdevaiacdl @ekr ehBergBbrdif@NSshGaud O generate

thermal energy to be utilized for electing ink and a driving circuit to
drive them di $oidar gonhopdr tise areddrddnigdhpadsagesd cink etlspondi:ng

106, a head lever to hold or release the recording

head 1; 107, an ink £ank lever to mount or demount

the ink tank 2; 2nd 108, a head fixing spring to fix

the recording head 1 to the carrier 102. With these

components, the recordirng head unit and carrier unit

are constituted.

Fig. 2 is a schematically perspective view
illugstrating the recording head@ 1 and ink tank 2
according to the embodiment of the present invention.
In Fig. 2, & reference numeral 10 designates the ink
supply inlet which serves as the ink passage for ink
to be supplied from the ink tank 2 to tha racording
head 1; 11, an ink supply cutlet to supply ink from
the ink tank 2 to the recording head 1; 12, coupling
nails to guide and hold the recording head 1 and ink
tank 2 when integrally coupled; 13, coupling nail
guiding grooves to engage with the coupling nails 12;
and 14, ink tank holding groaves to hold the ink tank
2 when the ink tank 2 and recording head 1 are
mounted or demounted. With these elements, a head

cartridge 10} is constituted.



to each of the above-nentioned plural electrothermal transducers; and
further a ceiling board lam nated thereon to constitute a common Iiﬂgb? 00
chanber conductively connected to each of the liquid passages. Then, %g
recording head thus structured 13 nmounted on the apparatus in such a
manner that the discharging port surface having the discharging ports of
the head are placed to face a recordi 8§ fredium The ink tank 2 is a tank
whi ch holds ink therein and supplies it to the recording head 1
appropriately in order to refill the ink which-has been consunmed by
recording. if two single bodies constitute an ink tank, the ink supply
outlet 11 is seal ed byhsepdddrginmgahea@nodt cohpnides @ PuSSEHBLANGN | nk

| eakage therefrom This sealing nmeans is autonmatically or nmanually

rel eased when whéchnareafdcmed xalpiredity eheeketiin®d™iéad 1 to enabl e

the ink supply. Also, it may be possible to arrange a_ ne Lsm so that
air is introdutSEnFRBARTACLR AANATR TeaShERBY BRAREDITT Mg quggﬁﬁg]reduced

mechani sm i n' ¢ RE¥T BSPRELES ReEgd 5 dRatral cherrd 18 BB Bosier 26
STt Y ne9al kG RO-bifo  Picte % SUBRLCHalSaldi cdraevtinadngead for (he
pur pose of | AProvi n e "printing quality as well as preventing any ink
| eakage. The regokdcRJchetde laviithinftistiianlkd 2pBiifaliseihctrothexmal
transducers: and further 2 ceiling boaxd laminated
thereon to constitute a common liquid chamber
conductively connected to each of the liquid
passages. Then, the recording head thus structured
iz mounted on the apparatus in such a manner that the
discharging port surface having the discharging ports
of the head are placed to face & recording medium.
The ink tank 2 is a tank which holds ink
therein and supplies it to the recording head 1
approprxiately in order to refill the ink which has
been consumed by recording. If two single bodles
constitute an ink tank, the ink supply outlet 11 is
sealed by sealing means (not shown) to prevent any
ink leakage therefrom. This sealing means is
automatically or manually released when the ink tank
is coupled to the recording head 1 to ensahble the ink
supply. Alsc, it may be possible to arrange a
mechanism so that air is introduced from the outside
as tha volume of ink is being reduced by the ink

consumption. Fuarther, it may be possible to provide

a mechanism in the inside to keep 2 pressure exerted



for a recording apparatus in operation in a formof a cartridge 101 which
Is integrally fabricated with them Now, the description will be napgﬂﬁfzms
the way in which to integrate them Fundanentally, the recording hea

and ink tank 2 are integrated by coupling the ink supply inlet 10 and ink
supply outlet 11. Therefore, this portion is carefully arranged to prevent
ink |l eakage fromor air intake into<4Ré +nk passages. In the present
enbodi ment, as shown in Fig. 13A, a nethod is adopted to utilize the
resiliency of a nold nenber for the purpose. In other words, the ink

supply inlet hole be and the ink supply outlet hole lie are forned
cylindrically afd*&hely tneastdver o®i st Bk J° behsuPREISRpRPytRRtI et lie is

lightl |ler than. t ter diameter of the ink inlet hole 10a.
Thus. when the FRRSCUH 4l €651 Ehe RUPTE SPostBtc FPot R i nk supply -

outlet hole 1la_. & t e tJ [ r d Il e being
slightly defornggin?%@%H%ﬂ?ggka?sd?%g%t%%ﬂgféxegg?ﬁghghgoﬁﬁ?ing portion is
not necessarilyighxagepl d menber, but it will suffice only if the material
has a sealing 1 6 001 2003 - 27 capability. The other coupling nethods
will be described | aterhe Inzcolhéingt Bgpdtl egmdofinkh&ankcdraragesedhd 1 and

ink tank 2, while it is good enough to couple the ink suggly inlet 10 and
i nk supply out | €13 3Rccrding apparatus in operation in a i of

a cartridge 101 which is integrally fabricated with
them. Now, the description will be made of the way
in which to integrate them.

Fundamentally, the recording head 1 and ink
tank 2 are integrated by coupling the ink supply
inlet 10 and ink supply outlet 11. Therefore, this
portion is carefully arranged to prevent ink leakage
from or air intake into the ink passages. In the
present embodiment, as shown in Fig. 13A, & method
is adopted to utilize the resiliency of a mold member
for the purpose. In other words, the ink supply
inlet hole 10a and the ink supply outlet hole lla are
formed cylindrically and then the inner diameter of
the ink supply outlet lla is slightly smaller than
the outer diameter of the ink supply inlet hole 10a.
Thus, when the ink supply inlet hole 10a is pressed
into the ink supply outlet hole 1la, these two holes
are tightly integrated while being slightly deformed
in the radial direction. Also, the coupling portion
is not necessarily of a mold member, but it will

suffice only if the material has a sealing



descri bed above, the coupling is intensified in the present enbodi nent by
providing the coupling nails 12 and coupling nail guiding grooves 13 in
order to prevent them from being disengaged sinply due to any unexb@8€E03
force that may be exerted when the head cartridge 101 is handled or to
facilitate the integration. In other words, the coupling nails 12 formed
integrally with the ink supply inlet_-2% by nolding and capabl e of being
resiliently deformed are provided with protrusions at the | eading ends,

and are fitted into the coupling nail guiding grooves 13 while being

resiliently deforned. t he portions  coryes | t e,Rei ght of the
pr ot r usi ons. Th8°P8§hg¥F¥&;i %8 Fétsauﬂ%ﬁﬁfﬁﬁghﬁgﬁtSﬂéﬁoﬁg of the

coupling nails &FsE?fﬁghtiH%éQerGSt portions arranged in the rear sides of
the coupling nall gurding grooves 13_ Further, the coupling nails 12 serve

as guides so as to allpw dhe intlegSRRbY &f| @le Hbctidiing headppl y outlet 11
to be easily fitted when the recording head 1 and ink tank 2 are coupl ed.

In ot her wordsanfihénkotmdk iy whiille if asegomtieeriorgherto/@@9PA@03he 28 t han

the ink supply inlet 10 so that the coupling nails 12 are to be in contact
with the ink tadRk2suBelvrinliate I0nRnSupPkysRREE AF¥sdacde®Sthe i nk supply

ety T et bR N5 Lol DR S0P Bk oi¥ el 3T O
present embodiment by providing the coupling nails 12
and coupling nail guiding groaves 13 in orxder to
prevent them from being disengaged simply due to any
unexpected force that may be exerted when the head
cartridge 101 ia handled or to facilitate the
integration. In other words, the coupling nails 12
formed integrally with the ink supply inlet 10 by
molding and capabls of being resiliently deformed
are provided with protrusions at the leading ends,
and are fitted into the coupling nail guiding grooveés
13 while being resiliently deformed by the porxtions
corresponding ro the height of the protruvsions. The
coupling is completed when the protrusions of the
coupling nails 13 xeach the deepest portions arranged
in the rear sides of the coupling nail guiding
grooves 13.

Further, the coupling nails 12 serve as
guides so as to allow the ink supply inlet 10 and ink
supply outlet 11 to be easily fitted when the
recording head 1 and ink tank 2 are coupled. 1In

other words, the coupling nails 12 are made longer



cut off portion serves as its guide in the direction
aingFig. 2tofacilitate the engagenent with the coupling nail guiding
grooves. Also, the protrusions provided at the |eading ends of theg B OCT 2003

coupling nails 12 are also cut off diagonally

engagenent by
bin Fig 2.
t he recording

serving as its guide in the direction indicated by
In this respect, while-tidge-coupling nails are provi
head side in the present enbodinent, its position i

I ndi cated by an arrow

to pronote an easier

an arr ow
ded on
S not

confined thereto It may be possible to position themon the ink tank 2
h sides of the recording head 1 and ink tank 2. Now, the
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nal view
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1g..3 and in the di.regt] &f pendisgubasgéwainie pl ane
thereof; 110, aP&todppht °??2%§:P£ft§%£§§h?¢%ﬁ' 13% o receive the recordi ng

cut off portion serves as its guide in the direction
indicated by an arrow a in Fig. 2 to facilitate the
engagement with the coupling nail gulding grooves.
Also, the protrusions provided at the leading ends
of the coupling nails 12 are also cul cff diagonally
to promote an easier engagement by serving as its
guide in the direction indicated by an arrow b in
Fig. 2.

In this respect, while the coupling nails axe
provided on the recording head side in the present
embodiment, its position is not confined thereto.

It may be possible to pesition them om the ink tank
2 side ox on both sides of the recording head 1 and
ink tank 2.

Now, the description will be made of the
mechanical and electrical cennections of the
recording head 1 to the carrier 102.

Fig. 3 is a cross-sectional view illustrating
the portion where the carrier 102 is coupled to the
recording head 1 viewed in the direction indicated

by an arrow & in Fig. 1, in which a reference



head 1 which is pressed in the direction indicated by an arrow a in Fig.

3; 401, a flexible cable electrically connecting the recording apparfhﬁf
body and the recording head 1; 111, a pad placed between the flexib 2003
cable 401 and the carrier 102 to support the flexible cable 401
resiliently; and 15, a contact provided for the recording head 1 and
electrically connected to a heater uniggi-n the recording head 1. The
recording head 1 is pressed in the direction indicated by an arrow a by
means of the head fixing spring 108 through a |lever which is not shown.

U5 Posi 10 | 5, RIS Ul Lxede by 4 N 1WUn BEOKLGeM L, 1o Tecordi ng

head 1, the positioning an € 1 nterveéntion of the stopper 110.
In this way, theifesdridited ahasde lpsdieided i tHR2 akerafBghAgbgally
coupled. Also, there are arranged a plurality of electrically contacting
poi nts on the chiteatttdlZhef cathter er®? diGdicathel pasdtiba éndthé t he
flexible cable 401 in the positions opposite to each other. By- pressing
themw th a gi veerpiessidaecthonr deofid ng er@@ @812de34dirgotiappar at us body
and the recording head 1 _are electrically connected. At this juncture, the
plural el ectriREFPSLGHIEE TR thei P ansnidenseLiin 1d8nt &c FTORBEF

compression. To{ple Endnd g Dad- Lid, nade of; 3 1eal Lhgatagpterial is
i nserted in the conpressing por?lo 50 as 1o press "t hose confacting points
head 1 which is pressed in the direction indicated by
an arrow a in PFig. 3; 401, a flexible cable
electrically connecting the recording apparatus body
and the recording head 1; 111, a pad placed batween
the flexible cable 401 and the carrier 102 to support
the flexible cable 401 resiliently; and 15, a contact
provided for the recording head 1 and electrically
connected to & heater unit in the recording head 1.

The raecoxding head 1 is pressed in the
direction indicated by an arrow & by means of the
head fixing spring 108 through a lever which is not
shown. Ite position is unanimously fixed by the hole
provided for the recording head 1, the positioning
pin 109, and the intervention of the stopper 110.

In this way, the recording head 1 and carrier 102 are
mechanically coupled,

Also, there are arranged a plurality of
electrically contacting points on the contact 15 of
the recording head 1 and the end of the flexible
‘cable 401 in the positions qpposite to each other.

By- pressing them with a given pressure, the recording



evenly. The nmat

erial of the pad 111 is silicon rubber, for exanple,
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ording head 1. Particularly, the electrical contact provided
e cable 401 may be extruged when configured in order to
ilon force to be concenttated when depressed so that the
made reliably. In this respect, the electrical or nechanical

arranged on the recording head side in the present

enbodi ment, but appeesPest by®y Und Nine RLL2AIRFERéad theaLPNNeCt i ons nay be

arranged on the
and i nk tank 2.
connecti ons and

recordi ng head

Ink tank 2 side or on both sides of the recording
eAbsoricilpyedreipoeedi.bl att ahiar jamsiutde thee gilnireal

head 1

the mechanical connections separately on either side,
respectively. Newectracdbbyrégntanting pobotantes bfbe n drnfdiding of the

1 and ink tank 2, that_is, the nethod to replace an

exhausted ink t JARCIcepmBBHeAsiony To fhig grdewrPhPInklh MAde 8% epl ace

t he recording
causes. As a fi
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rst no ween 't recordi
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and

carrier 102 is pghe3sglsoFa®Mo NG CALRLRE L08talffnd 858HNg head 1 and

ink tank 2

evenly. The material of the pad 111 is silicen
rubber, for example, and it is arranged that the
reacticn force exerted thereby when depressed is made
much smaller than the force exerted by the head
fixing spring 108 which presses the recording head 1.

Particularly, the electrical contact provided
for the flexible cable 401 may be extruded when
configured in oxrder to cause the reaction force to be
concentrated when depressed so that the caonnection is
made reliably.

In this respect, the electrical or mechanical
connections are arranged on the recording head side
in the present embodiment, but irrespective of this
arrangement, the connections may be arranged on the
ink tank 2 side or on both sides of the recording
head 1 and ink tenk 2. Also, it may be possible to
arrange the electrical connecticns and the mechanical
connections separately on either side, respectively.

Now, the description will be made of the
handling of the recording head 1 and ink tank 2,

that is, the method to replace an exhausted ink tank



are renoved as they are still in a coupled state. Then, in a state where
they are detached fromthe <carrier 102 (hereinafter referred to as off
carrier condition), the recording head 1 and ink tank 2 are separ dt&8Cb2003

coupled. Fig. 4 is a schematically perspective view illustrating the state
where the recording head 1 and ink tank 2 are renoved fromthe carrier 102
as they are still in a coupled conding@._In this case, the head |ever

106 is pulled up fromthe state as shown in Fig. 1 to the position shown
in Fig. 4A rotatively in the direction indicated by an arrow a_ Thus. the
pressure exerted vbthhe nexcdndi hgnkeddod tyy xefpd eheatihef rad¢ongd Sy i ng 108 is
rel eased. At this juncture, the recording head 1 and ink tank 2 are
shifted in the heﬁéel:twlbincn Adi ddeabled th oe AORAhERE PREG R %Rill in a
coupled condition by a | ever (not shown) arranged in the carrier 102. This
causes the engafBRre™? Hetween the positioning pin 109 and the hole of the

recording head 1 to be gdjse d; henc abl.i.n he recordi ng head 1 and
ink tank 2 to be 1 6 Cd%5§b3%§%%3gogghi ® |ﬁ?t?ﬁ§ %F?gg?foﬁg%ndicated by

an arrow ¢ in Fefordif HdMRY 1868aSLhttidP @ Cq4Pkedegbade, PRSMLO  be in
the off carrier condition. In the off carrier condition, a force is given

in a directi on oppossteiert adZhe tder e€¢¢ONing) hefaidach &he imkortshkie head 1 and
ink tank 2 are coupled to separate them and repl ace

are removed as they are still in a coupled state.

Then, in a state where they are detached from the

garrier 102 (hereinafter referred to as off carrier

condition), the recording head 1 and ink tank 2 are

separated ox coupled.

Fig. 4 is a schematically perspective view
illustrating the state where the recording head 1 and
ink tank 2 are removed from the carrier 102 as they
are still in a coupled conditicon. Ino this case, the
head lever 106 is pulled up from the state as shown -
in Fig. 1 to the position shown in Fig. 4a rotatively
in the direction indicated by ‘an arrow a. Thus, the
pressure exerted to the recording head 1 by the head
fixing spring 108 is released. At this juncture, the
recording head 1 and ink tank 2 are shifted in the
@irection indicated by an arrow b as they are still
in a coupled condition by a lever (not shown)
arranged in the carxrxier 102. This causes the
engagemant between the positioning pin 109 and the

hole of the recording head 1 to be disengaged; hence

enabling the recording head 1 and ink tank 2 to bs



the one which requires the replacenent. Then, by the coupling nethod
described earlier, both of them are integrated and nounted in the ﬁ%ﬁﬁiﬁﬁ
102 in the reversed order to termnate the replacenent operation. 'l 083
respect, the head |l ever 106 is used to release the pressure exerted on the
recording head 1 in the present enbodi ment, but irrespective of this

met hod, it may be possible to nake an -ageangenment so that the |ever which
presses the recording head -1 can be shifted directly- Al so, irrespective
of the nethod wherein the head fixing spring 108 is used to press the

recordi ng headshattbéSid i ol iddRectiofByndecatt@s Hybha kerogecaihat ch hook or
the like having a spring capability for the head fixation. Furthernore, it
may be possi bl #igo svasttlmy adensuhlilt be 2 emarpdiedgsiesd, laaddtonk tank 2 in
the coupled state by holding the recording head 1  directly against the

pressure exert®8 By Sherpdf qaradsrngondbbicnvhdm the PFEsFaRBYETi s adopt ed,

the followng 1 6.0 12003, 33 effects are obj.ai nabl e; _Wen.gither one of
the rocordi ng RERACERIRT ik ETaR LPLGEvER Top diaetipn; ePRSRLE

323thle to

replace only = iheRneqblofs Jeqds hien  epl AamRingTHRRE' of Bnat he
operational econony is 1nproved. so, the recording head 1 and ink tank 2

ink tank 2 are coupled to meparate them and replace

the one which requires the replacement. Then, by

the coupling method described earlier, both of them

are integrated and mounted in_the carrier 102 in the

reversed ordex fo terminate the replacement

operation.

In this respect, the head lever 106 is used
to relesse the pressure exerted on the recording head
1 in the present embodiment, but irrespective of this
method, it may be possible to make an arrangement so
that the lever which presses the recording head 1 can
be ghifted directly. Alsec, irrespective of the
method wherain the head fixing spring 108 is used to
press the recording head for its fixation; it may be
possible to use a latch hook or the like having a
spring capability for the head fixation.

Furthermore, it may be possible to mount or
demount the recording head 1 and ink tank 2 in the
coupled state by holding the recording head 1
directly against the pressure exerted by such a
pressing means.

When the first mode is adopted, the following



can be replaced as they are in the coupled condition. The recording heads
and ink tanks having different colors can be retained as they are inl$ﬂ T 2003
off carrier condition. Therefore, it beconmes sinple to change record E
colors. As a second node, the recording head 1 and ink tank 2 are

separated on the carrier 102 while the recording head 1 and carrier are
still fixed (hereinafter referred to as on carrier condition). Fig. 5is a
schematically perspective view illustfating the state where the ink tank 2
is separated fromthe recording head 1 on the carrier 102. in this case,

by pulling up the tank |lever 107 fromthe state shown in Fig. 1 to the
position shown effeEty. a5a PRE2AM4RHSF in the direction indicated by an

arrow a, a lever (not sgﬁgg%?géﬁéyugy% LR Eggoﬁ f%#dfﬂg-ﬂ%%deggagﬁﬁk“‘th t he

i nk tank gui de groove 1 I's provi de e si'de of the ink tank 2

and is shiftedfdgkpngsq;ggciéﬁﬁbééHQiq@tgg BYss{b B MYV deplace gn1p. At this

juncture, the fixation of the recording head | is in the sane state as

Fig. 1, and 1 6 (3eCbACORhisY héeds Mt reblbtefedvgetmrefice,t he i nk tank
2_ Accordingly, the engagenent between the recording head 1 and ink tank
2 are di sengageche lopsrebabhiahgecdrven tie Bmpzepedat ed. Purther, by all ow ng
the ink tank 2 to be shifted in the direction indicaI%Q g%kgg arrow c in
Fig. 5 it can be renov@dspyolde eeeeEding hbead 1 and ink t

can be replaced as they are in the coupled condition.
The recording heads and ink tanks having different
colors can be retained as they are in the off
carrier condition. Therefore, it becomes simple to
change recording calors,

As 2 second mode, the recording head 1 and
ink tank 2 are separated on the carrier 102 while
the recording head 1 and carxrier are still fixed
{hereinafter referred to as on carrier conditiocn).

Fig. 5 is a schematically perspective view
illustrating the state where the ink tank 2 is
separated f£rom the recording head 1 on the carrier
102. 1In this case, by pulling up the tank lever 107
from the state shown in Fig. 1 to the position shown
in Fig. 5A rotatively in the direction indicated by
an arrow 2, a lever (not shown) arranged in the
carrier 102 engages with the ink tank guide groove 14
which is provided on the side of the ink tank 2 and
is shifted in the direction indicated by an arrow
b in Fig. 5. At this juncture, the fixation of the

recording head 1 is in the same state a2s Fig. 1, and



102. In this respect, if the recording head 1 is resiliently pressed by
the head fixing spring 109 as in the present enbodi nent, there is a
possibility that the head fixation is rel eased depending on the mayﬁﬂﬁélmu
separating force is exerted. It is preferable to arrange the structure as
follows: Fig. 6 is a schematic plan view showng the way in which such a
force is exerted. In Fig. 6, the recorddhg head 1 is pressed by a force f1
exerted by the head fixing spring 108 to the carrier 102. Also, it is
assuned that a force f2 is needed to disengage the coupling nails 12 and
the ink supply inlet 10 in order to separate the recording head 1 and ink
tank 2. In thisidass, not Esifossitrgether plelenbe timk fiaeed i2on of the
recording head 1 to be released in the separating operation by defining
the strengths ofAGCRELABELEs tRe fengagementpetveen Ehr TR #R%nbodi ment ,
the separation _is .executed by exertin% force q@uivalent to the force f2

using a tank | e¥P%14730B 17K GERFFo o B -3giFFP€§%% iiE&?%ﬁeqﬂﬂ¥?Wﬁephod,it
may be possibl e hon 34T 309 eeéﬁfa%d.uc&‘ﬁ%hggrw?h%f&%ir% %hgﬁnﬁ.ln% i's pulled

up in the direction indrca y an arrow ng it

directly to sepafzaike st B8 bb eI heatleladPdet Hin t 8K et 18y R second
node is adopted, there are

arrow ¢ in Fig. 5, it can be removed from the carxrier
102,

In this respect, if the recording head 1 is
resiliently pressed by the head fixing spring 108
as in the present embodiment, there is & possibility
that the head fixation is released depending on the
way the separating force is exertad. It is
preferable to arrange the structure as follows:

Fig. 6 is a schematic plan view showing the
way in which such a force is exerted. 1In Fig. 6,
the recording head 1 is pressed by a force fl exerted
by the head fixing spring 108 to the carrier 1Q2.
Also, it is assumed that a force £2 is needed to
disengage the coupling nails 12 and the ink supply
inlet 10 in order to separate the recording head 1
and ink tank 2. 1In this cese, it is possible to
prevent the fixation of the recording head 1 to be
released in the separating opersation by defining
the strengths of the forces ag f1 > f2.

Here, in the present embodiment, the
separation 1s executed by exerting a force equivalent

to the force £2 using 2 tank lever 107, but



the followng effects in addition to those obtainable in the first node:

It is possible to control the speed with which the ink tank is pulled out
when it is separated by designing the camconfiguration of the tanh iﬁf?ﬂms
107; thus enabling the prevention of the ink scattering fromthe "i

supply inlet 10 and ink supply outlet 11. Also. there is no need for

hol ding the recording head 1 by hand girectly. Accordingly, there is no
possibility that a hand touches the vi€Cinity of the ink ejection nozzles of
the recording head 1. Hance, it is possible to prevent any unwanted

contam nation which naétgrodqée adverse effects on printing. Also, the
portion where thé-FEPEETE%E? dth %i/“{eﬁéopnki‘ﬁafﬁkyzb%d??%ébéﬁe@mled

Therefore, it f i f such_a, po is reinforced. Al the
ot her portions can Bégsg?gc f%%ﬁ%ﬂﬁ% i %t 5nﬁﬁkﬁﬂet¥§}|5ﬂ9kt§nﬁsl|ghter mnth a
more ink contai gundeaCapabh| iy EeRe18hNeRasllfld Sy bad Gl 8008 -

Subsequently, the description will be made o tructure and operatlon

of a recording Zpparatbg hobweimy r1*-t aerabeyg- ﬁ:?r%éﬁ}%d;g e¢@r di ng head 1, ink
tank 2, and carrier 102 are nounted. Fig. 7 is a schematically perspective

Vi ew |IIustratFﬁSUFQEHEUM¢adua<ﬁhdalnkcmaﬂkng appar at us

When the second mede is adopted, there are
the following effects in addition to those obtainable
in the first mode:

It is possible to control the speed with
which the ink tank is pulled ocut when it is separated
by designing the cam configuration of the tank lever
107: thus enabling the prevention of the ink
scattering from the "ink supply inlet 10 and ink
s8upply outlet 11.

Also, there is no need for holding the
recording head 1 by hand directly, Accordingly,
there is.no pesaibility that 2 hand touches the
vicinity of the ink ejection nozzles of the regording
head 1. Hence, it is possible to prevent any
unwanted contamination which may produce adverse
effects on printing.

Also, the portion where the force exerted
by the ink tauk 2 can be specified. Therefore, it
will suffice only if such a portion is reinforced.
All the other portions can be structured thin to make
the ink tank lighter with a more ink containing

capability among other effects.



enbodyi ng the present invention. A carrier 102 with a head cartridge 101
being nounted has a pin (not shown) to be engaged with the spiral groove

105 of a lead screw 103 which is interrelated with the normal and r€6&C3&003
rotations of a carrier notor 402a and rotated through a transm ssion
mechani sm (not shown). Thus, the carrier is reciprocated in the directions
indicated by arrows a and b followLngg tthe rotation of the [ead screw 103.
Here, a reference nuneral 104 designates a slide shaft to regulate the
rotation of the carrier. Also, with a carrier sensor 510, the <carrier 102
establishes the position (honme position). in the directions indicated by
arrows a and b. A refeﬁ%ﬂﬁﬁguﬁﬂﬁﬁ¥alt%ﬁnﬁ?ﬁﬁﬁﬁﬁ%ﬁﬁéswél ePBVBRGeURATt  which

conprises a cap, g?#%&itq%aet ﬁﬁﬂggé%ﬁ%ﬁ]%% Saur:fe%%‘i-d%xﬁt ggpglgggugart ri dge

101 at a given p ron ( r'on, Tor “exanp he
recording aredyhgrelfCefieehaCaLALA 06 dTne Uk sRgCHAaRINANGRY AN

retraction driver (not shown) to keep the cap in “contact with the

di schargi ng surtage 19 #oteeribt 105 L2E£MmalfikRa. 37 when recording is at
rest or the Iike occasions. Also, it is possible to arrange a punp to suck
overly viscous ink, dusig.partieckesshemaitixallyulpsrspectdnet Mdewdi schar gi ng
ports when the cggéis in contact wwth the discharging surface in order to

mai ntain the i nkILBFEEA G EORAPYE MRe REi T HASPFURG FPRENBEFSt 0

embodying the present invention.

A carrier 102 with & head cartridge 101 being
mounted has a pin (not shown)} to be engaged with the
spiral groove 105 of a lead screw 103 which is
interrelated with the normal and reverse rotations of
a carrier motor 402a and rotated through a
transmission mechanism (not shown). Thus, the
carrier is reciprocated in the directions indicated
by arrows 2 and b following the rotation of the lead
screw 103; Here, a reference numeral 104 designates
a slide shaft to regulate the rotaticn of the
carrier. Also, with a carrier sensor 510, the
carrier 102 establishes the position (home position)
in the directions indicated by arrows a and b. A
reference numeral 301 designates a recovery unit
which comprises a cap 302 facing the discharging
surface of the head cartxidge 101 at a given position
{2 home position, for example) outside the recording
area for the head cartridge 101, and a cap advance
and retraction driver ({(not shown} to keep the cap in

contact with the discharging surface to protect it



contain such an unwanted ink thus sucked. Furthernore, a w per (not shown)
Is provided to clean the vicinity of the.discharging ports of the Qead
cartridge 101. A reference nuneral 201 designates a feed roller tolf 303
recording medium6 in the directions indicated by an arrowc in Fig. 7 and
202, a pinch roller to press the recording nedium6 against the feed
roller 201. The recording nedium®6 is fegxf -intermttently in the directions
indicated by an. arrowc in Fig. 7 while being pinched by a pair of these
rollers. The feed roller 201 is coupled to a feeding notor 402b through a

transm ssion MEGhall SMo.LANIPY Dk 2 LEPLS Qleen 198a0.200: gng. feed rol | er
I dl er gear 206 SO as tO reéceive e Transm ssi on of e driving force-

Al'so, pinch rol heLo 202 is5 GRR3RLEs 06 Leidigd b pARbatb ¥hék Selpart from

the feed roller 201 by the operation of arelease |ever 210. A reference
numer al 207 destgaedes iyl duert photiclrd ataad e rr Babblesngesntfoe of the
recording nmedium6 to keep it flat. Also, it may be possible 1 60CT 2003 -
38 to provi de disemdreging poreserhenhthe ey disndnneditact wiom the ng rai sed
by pressing it against the platen 207. A reference nuneral 213 designates
a discharge r oREREhaFFINg Forseres in eUERNGhimeANEPER thReitked roller 201

to deliver the recordi ng nedi um
e?ect on€%0n51€ions desirably, a2nd a member to

contain such an unwanted ink thus sucked.

Furthermore, a wiper (not shown) ig provided
to clean the vicinity of the .discharging ports of the
head cartridge 101.

A reference numerel 201 designates a feed
roller to feed a recording medium 6 in the directions
indicated by an arrow ¢ in Fig..7 and 202, a pinch
roller to press the recording medium 6 against the
feed roller 201. The recording medium 6 is fed
intermittently in the directions indicated by an:
arrow € in Fig. 7 while being pinched by a pair of
these rollers. The feed roller 201 is coupled to a
feeding motor 402b through a transmission mechanism
formed by a feed roller gear 205 and faed roller
idler gear 206 so as to receive the transmission of
the‘driving force. BAlso, pinch rxoller 202 is capable
of being in contact with or apart from the feed
roller 201 by the operation ¢f a release lever 210.

A reference numeral 207 designates a platen
to regulate the recording surface of the recording

medium 6 to keep it flat. alsc, it may be possible



6 after recording in the directions indicated by an arrowc in Fig. 7.
There is provided a spur roller 214 at a position opposite to the

di scharge roller 213 through the recording medium6. with those rol B&C3 2003
the recording nedium6 is delivered outside the printer after the

recording is over. As shown in Fig. B, the recovery unit conprises a cap
4021 to cap the discharging surface 400 of the recordi ng head 4002a; a
punp unit 4023 which nakes the inside of*the cap negatively pressurized to
suck fromthe cap 4021 the waste ink forcibly exhausted fromthe

di schargi ng surface 4002c and forward it to g wast e énk t ubg, 4031d; and a
transmi ssion nethAFYHE: PnPRBELYRATS RFSYFPCohSRsTRRGFCHTT M cam and

gear mechanismto.transmt driyi f o,Lh ' 4021 for
its forward an b%zf:ckmv\g’reg]nﬁoﬁ%ﬁ%n{]g% ﬁ%re%gégéc%rttgg%ﬁﬁegg%c a“?:g%neg surface
4002c as wel|l aggfor the driving of the foregoing punp unit 4023. To the

aforesaid tinmng gear 4024, the rotational driving force of the carrier

motor is transmtted thy @e@Bran€@ minird203 He806daLOH3a- 39 pini on 4020.
Al so, the punp unit 4023 conprises a plunger punp shown in Fig. 9, in

whi ch a ref er entksehamyenlrol163 Iwklibsh grattate sa ioykinderohdsmgith cyl i ndri cal
cylinder portion 4031a and a gui de nmenber (not shown) which_guides a

pl unger 4022 whtkh fged nedlgsse?} kel deliver the recording medium

6 after recording in the directions indicated by an
arrow ¢ in Fig. 7. There is provided a spur roller
214 at a position opposite ta the discharge roller
213 through the recording medium 6. With those
rollers, the recording medium 6 is delivered outside
the printer after the recording is over.

As shown in Fig. 8, the recovery unit
comprises z cap 4021 to cap the discharging surface
4002c of the recording head 4002a; a2 pump unit 4023
which makes the inside of the cap negatively
pressurized to suck from the cap 4021 the waste ink
forcibly exhausted from the discharging surface 4002¢
end forward it to a waste ink tube 4031d; end &
transmission mechanism (timing gear) 4024 consisting
of a kxnown cam and gear mechanism to transmit driving
forces to the foregoing cap 4021 for its forward
and backward movement with respect toc the discharging
surface 4002¢ as well as for the driving of the
foregoing pump unit 4023. To the aforesaid timing
gear 4024, the rotational driving force cof the

carrier motor is transmitted through 2 carrier motor



| ater. Then, it is partially cut off in the axial direction to provide an

I nk passage; 4031b, a cap |ever receptacle forned to allow the |ever seal
which wll be described later to be inserted. Also, a reference nupgm@hzmﬁ
4031c designates an ink suction inlet which is opened to a given position,
4031d, a waste ink tube the integrally forned | eading end of which is
inserted into a waste ink absorbent 4023; _ al so, 4031e, a cap open and

cl ose protrusion which is pressed by the cap open and cl ose cam 4024a of
the timng gear 4024 to cause the cylinder 4031 to rotate to open and
close the cap 402~ gpSference nuneral 4022 designates a plunger

conprising a operation shaft 4022a, a piston stopper 4022b, a piston

receptacle 4022c, and q;g@qptﬁgabwmgQgggquQ%Z%gmplgggs Q.%%ﬁﬁ%§64022e

whi ch serves as an ink passage is continuously fornmed on t resaid
operation shaf tpubil? Zmowbhiia gigove, | Sn WAldH &l ke fbpeRes st t he

af oresaid guide of the cylinder 4031 to hold the rotation of the plunger
4022. On the opddk idss ignaftes462enl imideadviingoeeclfndrizdl 2003 - 40
4022f is formed to control the reciprocation of the plunger 4022. The
protrusi on (notSSHARET Frriicershela gt av@UddesmpRBert (Pt rekewi s | ead
groove 4022b. r ons of the stroke

YN J@gdghgano mal an [everse olit'

gear 4005, a desired SiToRi AgPalImt T&gMrdR™ toltnee ferTetbef22 to

generate the negaldrVe Then, it is partially cut eff in the axial
direction to provide an ink passage; 4031b, a cap
lever receptacle formed to allow the lever seal which
will be described later to be inserted. Also, a
reference numeral 403lc designates an ink sucticon
inlet which is operned to = given position; 4031d, a
waste ink tube the integrally formed leading end of
which is inserted into a waste ink ahsorbent 4028;
also, 403le, a cap open and close protrusion which is
pressed by the cap open and close cam 4024a of the
timing gear 4024 to cause the cylinder 4031 to rotate
to open and close the cap 4021.

A reference numeral 4022 designates a plunger
comprising a operation shaft 4022a, a piston stopper
4022b, a piston receptacle 4022¢c, and a pump seal
stopper 4022d. Then, a groove 4022e which serves
as an ink passage is continuously formed on the
aforesaid operation shaft 4022a. This groove is
partially inserted into the aforesaid guide of the
cylindexr 4031 to hold the rotation of the plunger

4022. On the operation shaft 4022a, a lead grogove



pressure. A reference nuneral 4032-designates a piston made of a rubber
material such NBR Its outer dianmeter is nade |larger than the inner

di ameter of the cylinder 4031 by a given amount, and it is approprildt@Ty200]
conpressed when -nserted .into the foregoing cylinder 4031; 4033, a punp
seal nmade of a rubber material such as silicon rubber or NBR, which is
inserted into the cylinder 4031. Its inngg -dianmeter is made slightly
smaller to obtain a given pressure with respect to the plunger 4022 and,
further, it can reciprocate in the cylinder 4031 by being pressed by the

| st 4022d of t I 4022 and the pj st t
H02oc. Al so, | TOREY o 35uAote T Tt dBe RECSPTRT AbLTR (X 19T  bet ween
t he cylinder 40,36\]1? Qlulﬂger.rﬁg%% fqu‘l YhBe Lyg‘%gggpé tosépoqmsurface of

t he punp seal. ef erence nunera esignates a ever. An ink

gui de (not showggzbiaEes ishencaptédVaito T83s WMIhgNgMbdte Ry HaSCribed |ater.
The other rotational shaft 4034a is rotatively nounted to the 1 6 OCT 2003

- 41 hol e 4031Ther, thye thel hadesl 4403 devessaprbititiogs ofnthet035, a cap
| ever seal to which the ink 8uide of the aforesaid cap |ever 4034 is
inserted by cohpFsiansr H00Fs 4 degigred ssopkéngi amauntha s givenever

receptacl e 4031@ of the cylinder 4031. A reference nuneral 4021 designates
a cap o the plunger 4022 to generate the negative

pressure.

A reference numeral 4032 designates a piston
made of a rubber material such NBR., Its outer
diameter is made larger than the inner diameter of
the cylinder 4031 by a given amount, and it is
appropriately compressed when inserted. into the
foregoing cylinder 4031; 4033, a pump seal made cof a
rubber material such as gilicon zubber or NBR, which
is inserted into the cylinder 4021, Ita inner
diameter is made slightly smaller to obtain a given
pressure with respect to the plunger 4022 and,
further, it can reciprocate in the cylinder 4031 by
being pressed by the pump seal stopper 40224 of the
plunger 4022 and the piston receptacle 4022c. Also,
it may be possible to reduce the sliding friction
between the cylinder 4031 and plunger 4022 by
applying lubricant to the surface of the pump seal.

A reference numeral 4034 designates a cap
lever. An ink guide {not shown) biases the cap lever
seal which will be described later. The other

rotational shaft 4034a is rotatively mounted to the



made of an annul ar chrolinated butyl rubber or some other resilient

mat eri al having a triangular cross- section, and is nounted on the cap
mounting unit 4034b of the foregoing cap | ever 4034; also, 4042, alb0CT 2003
prelimnary discharging pad which is made of a polyneric absorbent as the
foregoi ng bl ade cl eaner 4039. It is nounted on the foregoing cap |ever
4034. The aforesaid prelimnary dischaging pad is an absorbent to absorb
the ink prelimnarily ejected aside fromthe ordinary ink ejection for a
printing operation. This prelimnary ink ejection is conducted to prevent

ink on the di scheydisupisubicacRe AP0LGdY q@ﬁeioggsgg%egi{?iﬁ%e printing
I'l "be nade of a

operation. Subsequently, the description w " information

processi ng appadmd U35 Wheep BevdLGHA @ JIBRahats emboglyidw the present
invention is incorporated. Its structure and electrical circuitry will be

descri bed. Fig.ohd farsshidntaraldwerpdioSgedsi ¥eseited by | ustrating the
outer appearance of an information processing apparatus 604 wherein a
recor di ng 160CTEUREFessien. gphhir b (i ehiesdyinggTthd preactie ¢Aention is

i ncor porat ed. :ji‘ev'ﬁzg-:e%%At a ée%@ebncoe & nmer al _ggl desi gnates the

above- ment i oned primntiegPuRrEs 5 of EV 58a-B9F ot dhd with keys to

input letters, numeralss re2BdsfddeuLAN2GH8nS 3851 R e 8Sa kS O
made of an annular chrolinated butyl rubber or some
other resilient material having = triangular cross-
section, and is mounted on the cap mounting unit
4034b of the foragoing cap levex 4034; also, 4042,
a8 preliminary discharging pad which is made of a
polymeric absorbent as the foregoing blade cleaner
4039. It is mounted on the feoregeing cap lever 4034,
The aforesaid preliminary discharging pad is an
absorbent to absorb the ink preliminarily ejected
aside from the ordinary ink ejection for a printing
operation. This preliminary ink ejection ie
conducted to prevent ink on the discharging surface
4002c from being dried in the printing 0pération.

Subsequently, the description will be made
of an information processing apparatus in which a
recording apparatus embodying the present invention
is incorporated. Its structure and electrical
circuitry will be described.
Fig. 10A is a scﬁematically perspective view

illustrating the outer appearance of an information

processing apparatus §04 wherein a recording



gi ve various instructions; and 603, an indication wunit provided with a
display. Fig. 10Bis a schematically perspective viewillustrating the
outer appearance of an information processing apparatus 604 whereinl &0CT 2003
recordi ng apparatus enbodying the present invention is incorporated. In
Fig. LOB, a reference nuneral 605 designates a w ndow provided for

repl acing the foregoing recording hea& * and ink tank 2; 606, a cover for
the wi ndow 605 to cover it except when the replacenent operation is
executed. The wi ndow 605 is nmade | arge enough to provide a head |ever 601
and tank | ever 605 to be operated when the recording head 1 or ink tank 2
is replaced- A "pRiftaircemhodpind B0y Mesiegrateventibmnt® over switch for
the i ntended repl acenent of the recording head 1 or ink tank 2_ when the
change over switRFPERFFE €t urned on, a carrier nmotor 402a is driven to

shift the carrier 102 to. the ywipndow i.tion fr e foregoing hone
position or the recordﬁ%bE%Féarﬁ h 2t ﬁs?ﬁﬁﬁgftsgﬁfrﬁgg%é?he repl acenent of

the recording &eadfnaked’ thBKabsNksnendidrned Prehedngt BRicargger 102 16 OCT
2003 - 43 is shifted to its hone posifiéh QEEn a r%lea%e sv&tbh 608 is

turned an and thaetdy doaa@opeeyided twiddl HeS s aot iaped Letexegute the ink
suction and ejection, or w ping and ot her recovery operations. Thus, the
current status PENeR3ss.t andhetbperchidmetiessore whal afhakeys ober switch 607

is turned on. hbya Fig. 11 L. .
give various instructions; and 603, an indication

unit provided with a2 display. Fig. 1l0B is a
schematically perspective view illustrating the cuter
appearance of an information processing apparatus

604 wherein a recording appsratus embodying the
present invention is incorporated. In Fig. 108,

a reference numeral 605 designates a window provided
for replacing the foregoing recording head 1 and ink
tank 2; 606, a cover for the window 605 to cover it
except when the replacement operation is executed,
The window 605 ie made large enough to provide a head
lever 601 and tank lever €05 to be operated whan tha
recerding head 1 or ink tank 2 is replaced. a
reference numerxa) 607 designates a change over switch
for the intended replacement of the xecording head

1 or ink tank 2. when the change over switch €07 is
turned on, a carrier motor 402a is driven to shift
the carrier 102 to the window pesition 605 from the
foregoing home positien or the recording area. In
this position, when the replacement of the recording

heads ! or ink tanks 2 is completed, the carrier 102



I's a block diagram showi ng the structure of electric circuits for =

I nformati on processing apparatus according to the present enbodinent. In
Fig. 11. a reference nuneral 501 designates a controller to execute InRET 2003
controlling., 502, a CPUfor a mcroconputer node to execute certain
procedures, for exanple; 503, RAMfor providing devel opnmrent and work areas
for text data and inmage data; 504, ROV{ar storing programs correspondi ng
to the aforesaid procedures; 50S., a tinmer for the CPU 502 to work out
execution cycles and for the printing unit 601 to work out the timng
required when a recording operation is executed; and 506, an interface unit
t 0 connect signasssliifred tdae iEEUnblE positimpamiepher aklappar sbises. A so, a
ref erence nuneral 507 designates a controller for the printing unit 601,
508, a head dr6Q@ris ctunnedsnt andcohelh gy sHamaixy and teB83t LBc  power to
the head cartridge 101; 509a and 509b. notor drivers to transmt signals
and electric pBnEsated o execstar the Rk AUGHem@ndr edgshiaRd 160C11003 -
44 feed notor 402b, resp 510, a carrier. senso o0 detect the

ectively; t
current positi oﬂfo‘fi‘?’ﬁég e P_é?‘?\floﬁeﬁ?l‘ﬂe%ectpeﬁﬁﬁ &% het hEPBt h&®arrier 102
Is currently atgjf en@%t@:@s'rkfk.ﬁgm?rté‘o{ efo%x?@%’ﬁ' BezdRd pid. a paper

sensor to detect the presence o recordi ng ne Ium 6 1n order not to
perform recordi agafile BVexPls?488n 607 is turned on. Now, Fig. 11
is a block diagram showing the structure of electric
circuits for an information processing apparatus
according to the present embodiment.

In FPig. 11, a reference numeral 501
designates a controller to execute main controlling:
502, a CPU for a microcomputer mode to execute
certain procedures, for example; S03, RaM for
providing development and work areas for text data
and image data; 504, ROM for storing programs
corresponding to the aforesaid procedures: 505, a
timer for the CPU 502 to work ocut execution cycles
and for the printing unit 601 to work out the timing
required when a recording operation is executed:
and 506, an interface unit to connect signals from
the CPU 502 to the peripheral apparatuses.

Also, a reference numeral 507 designates a
controller for the printing unit 601; 508, & head
driver to transmit recording signals and electric
power to the head cartrxidge 101; 509a and 509D,

motor drivers to transmit signals and electric

power required to drive a carrier motoxr 402a and



ot her than the recording nedium6 when the recording nedium6 is yet to be
inserted or arecordingis termnated up to the and of a page. Mreover, a
ref erence nuneral 605 designates an external storage such as FDD, mﬁduﬂdmm
RAM card, and 512, an external interface to conmunicate with other
|nfornat|on processing apparatuses, or to control peripheral apparatuses
by maeki ng connection wth inner buses44ln this respect, although not
included in the block diagramshown in Fig. 11., an electric power source
is provided to supply current to the above- mentioned el ectric circuits.

For such an el egbbncnoPoRefoRONGRpelioVe: |5 A leAllhe-aeLechaigeabl e

buttery, disposable dry cells, POWET™ converter en t |nfornat|on

processi ng appatat aetbetlyths cdﬁﬁeeﬁ pBE1tSEn _cfﬁ)rth%X%I&Ek:_QerV\iﬁh ddee
above-nentioned structure of electric circuits, recordings are perforned

on the recordi Agtecuinen Whdnhdrheheecardiay 108 tie MWowrenti3ynat alfd owchart
shown in Fig. 12, the recording 1 6 OCT 2003 - 45 operation control

sequence Wi || bEOGESE?ﬁ%E%PQ)queanF fort axampiats Bndc Eildn 'Popéﬁ%ﬁft recordi ng

by the use of the_reco i nstruction key on an indication eration
unit of a print 5Fn58’dy£%r£%§)eca§1 e EFRSFTCT i3t ﬁjcte‘:(?ﬁ'df'ﬂgs?‘%ﬂu ecordi ng

through the extgragl ordfd §d@G% pAc3etheE i QCRAULRS Bigcslarted as

other than the recording medium b when the recording
medium 6 is yet to be inserted or a recording is
terminated up to the end of p page.

Moreover, a reference numeral 605 deeignates
an external storage such as FDD, KDD, or RAM card,
and 512, an extermal interface to communicate with
other information processing apparatuses, or to
control peripheral apparatuses by making connection
with inner buses.

In this respect, althoeugh not included in the
blook diagram shown in Fig. 11, an electric power
source is provided to supply current to the above-
mentioned electric circults. For such an electric
power source, there is available a rechargeable
buttery, disposable dry cells, or A{ power converter
when the information procegsing apparatus body is
fixed for use, for example.

With the above-menticned structure of
electric circuits, recordings exe performed on the
recording medium 6 by the recording unit. Now,

using a flowechart shown in Fig. 12, the recording



follows: At first, in step $1, whether the indication operation unit is in
the on line status or not is determned. This is a precaution not to start
any recording operation without a required preparation on the prink&68CT 2003
si de when an external instruction to start recording operation is
transmtted mainly by comunications. Here, if the Indication operation
unit is determned to be in the on |isndbstatus, the procedure will proceed
to step 92. In the step S2, whether the recording nedium 6 is set on the
printing unit or not is determned in accordance with signals fromthe

paper sensor 510,800 obolsyerl SelfeRell FEANIOMANL BE kAL, pr i N N0

because if any printing 1s starte out ~a recordi ng nmediu kK is

scattered in the printeryi & aindtrhetaBRataidfard SRlb-ARARE syl aRLY When
an ink jet printer or the like is used as a recording apparatus, or the

i nk which is a reeerdf ngheecicundingnaat efutt o gasured anFunihesy®eg, in the
step S2, it may be 160CT2003 - 46 possible to determ ne whether the pinch
roller 202 and ftpedatith eyni)bfame préhbascody owtby enadditeronl to the
detection of the gresence of the recording1i medium This is required to

prevent any irred@fEFucEERR; iRy FRRhEFREDLIRG nf R Hse exE8Enaken t he

pinch roller ZOZil_l%e{_Eng'Sead,sé[ %sn%rfnglroéggtgrejss are started as

follows:

At first, in step =1, whether the indication
coperation unit is in the on line status or not is
determined, This is a precaution not to start any
recording operation without a required preparation
on the printer side when an extermal instruction to
start recording operation is transmitted mainly by
cormunications. Here, 1f the indication operation
unit is determined toc be in the on line status, the
procedurs will proceed to step S2.

In the step S2, whether the recording medium
6 is set on the printing unit or not is determined
in accordance with sigpnals from the paper sensor 511
and others. This is a precaution not to start
printing because if any printing 1s started without
a recording medium, ink is scattered in the printer
to stain the apparatus itself particularly when an
ink jet printer or the 1like is used as a recording
apparatus, or the ink which is a recording medium
is wastefully consumed.

Furthermore, in the step S22, 1t may be



| npossi ble even if the recording nedium 210 is set. \Wether the pinch
roller 202 is release or not can be detected by neans of a nechani cal
switch provided for the release lever or the like. Here, if it is 19@@@3@3
that the recording nediumis not normally set, the procedure will procee

to the next step 3 . In the step S3, a nessage is emtted to call the
attention of an operator to set the recgyding nmedium such a nessage can
be emtted by illumnating light in the indication operation unit or nake

a buzzer sound. Also, in the step S3, if the recording nedium 6 is found

to have been setpoddie l QeUUEEMLI Wil @Reedulopplap S dh fje step. the

recording is started. Wth the instruction fro the head

driver 509 drivem tfeedheadicar boi dge 1Qheabbd0ori fofV4E YdNItaWn therewith,
the notor drivers 509a and 509b drive the carrier nmotor 402e and feed

mot or 402b, respectthecldgtectdopest otle (freseacer §E nghahitddbraingwi ng t he
carrier 102 to be shifted in the main scanning direction, 1 6 OCT 2003 -
47 the recordi MEREH-umThdsbds sTrAuimed tot pevebt swwarrnegudiarecti on, and
t he recording h%?d 1l to cl eaned_anong ot hers. Lastly, in step S5, if an

e
instruction to %§Qﬁﬂﬁa92 the Fecordindg MB: PBR2Y&e giitfdh B¢ t he
correspondi ng S';ﬁ%@h a9 NS P, 50 ’eafsgl;i,e)éggprlxghnal feed is

impossible even if the recording medium 210 is set.
Whether the pinch roller 202 is release or not can
be detected by means of a mechanical switch provided
for the release lever or the like. Here, if it is
found that the recording medium is not normally set,
the procedure will proceed to the next step 3 .

In the step S3, a message is emitted to call
the attention of an operator to set the recording
medium. Such a message can be emitted by
illuminating light in the indicaticon operation unit
or make a buzzer sound.

Also, in the steép $3, if the recording medium
6 is found to have been set, the procedure will
proceed to step &84.

In the step, the recerding is started. With
the instruction from the CPU 502, the head driver 508
drives the head cartridge 101. Also, in synchronism
therewith, the motor drivers S09a and 50%b drive the
carrier motor 402a and feed motor 402b, respectively,
to perform the recording while allowing the carrier

102 to be shifted in the mzin scanning direction,



or if it is determned that any nore recording is possible when the nunber
of recording lines in a page in a given sub-scanning direction has Pﬁ@ET
reached or the termnating end of the recording area in a recording |&W
5 is detected by the paper sensor 511, it is judged that the recording
operation is termnated and that the recordi ng operation procedures are
conpleted. In step S6, then, the carriLefz 102 is returned to its hone
position as a procedure to termnate the recording operation. This is
carried out to cap the ink discharging surface of the recording bead 1 for
its protection intlt gfwoadiisg medivmdpdreshilitadoin the tsydt he term nation
of the recording operation., Then, if, for exanple, the ‘{/eed tor 402b is
driven for a gi v%%rﬁﬁﬂ@nalﬁf’c?h%n‘feﬂé@ FEoFeE85PirE BRa%eh TUMRS | when the

paper sensor 510 £ verd fies that the recording nmedium 6 has been
di scharged. In th‘lglzé Y, a&ﬁggrgé%érfl'ng mediumis discharged. After that,

the CPU 502 instructs thq,aisrmggaﬁ Ofre PR AlfizoRpURLEt{Qcdishl @y the
termnation of the 1 6 OCT 2003 _48 recording operation or inforns the
peri pheral appartdmsiestacebedraghse iy apglrathenexs egivadn bynttared ace; hence
term nating the recording operation conpletely. As described above, the
recordi ng head argPriasipongdakdasonmabdintsl dhasCPY 302, pfass axammiisodi ment ,

or if it is determinsd that any more recording is
possible when the number of recording lines in a

page in a given sub-scanning direction has been
reached or the terminating end of the recording area
in a recording medium 6 is detected by the paper
sensoxr 511, it is judged that the recording operation
is terminated and that the recording operation
procedures are completed.

In 5tep 56, then, the carrier 102 is returned
to its home position as a procedure to terminate the
recording operation. This is carried out to cap the
ink discharging surface of the recording head 1 for
its protection in preparation for the power turn off
after the termination of the recording operation.
Then, if, for example, the feed motor 402b is driven
for a given amount or the feed motor 402b is driven
until when the paper sensor 510 detects and verifies
that the recording medium 6 has been discharged.

In this way, the recording medium is discharged.
After that, the CPU 5§02 instructs the indication

operation unit to display the termination of the



and then, by arranging the structure of the ink jet recording apparatus
such as to conduct the separating or integrating operation either iT %ﬂﬁ

on carrier condition or off carrier condition, the followng effec § JNB
be obtained: Since the ink tank is nounted on the carrier, any ink supply
tube and the like are no'longer needed. Thus, it is possible to fabricate
the apparatus smaller. Al so, when ink-i% totally consumed, it- wll

suffice only if the ink tank is replaced, not the <cartridge which is
integrated with the head- Therefore, it is possible to reduce the running

cost SignifiCa”EE¥oréﬁ§§”oﬂé}d@iEﬁeErpgﬁ£8%%§'%%é“%@%&gh%?vﬁead and ink

tank needs to be replaced, 1t 1I's possi replfacé<o t he one which

nust be repl acedapghftusdd I 2ReuanLPAUn LSNP SxikBRRAYED. Al SO, when
the recording head and ink tank are separated on tﬁe carrier by the use of

a lever or the hinhkerfadei hepesitblRihatiopt€id AdteriRAgdopbtirdod O CT
2003 - 49 which the separation is carried out; thus preventing ink to be
scattered fromtRemphkt&pply inlet 10 and ink supply outlet 11. Al so,
when the recording head and ink tank are separated on the carrier, there
is no need for hol di ng #h&4SEcdPaEngbPERd Hie as@rdingchepd and

ink tank are separable &s in the present embodiment,
and then, by arranging the structure of the ink jet
recording apparatus such as to conduct the separating
or integrating operation either in the on carrier
condition or off carrier condition, the follewing
effects can be obtained:

Since the ink tank is mounted on the carrier,
any ink supply tube and the like are no longer
needed. Thusg, it is possible to fabricate the
apparatus smaller.

Alsc, when ink is totally consumed, it-will
suffice only if the ink tank is replaced, not the
cartridge which ic integrated with the head.
Therefore, it is possible to reduce the running cast
significantly.

Also, if either one of the recording head
and ink tank needs to be replaced, it is possible to
replace only the one which must be replaced. Thus,
the ovperational economy is improved.

Also, when the recording head and ink tank
are separated on the carrier by the use of a laever

or the like, it is possible to control the speed with



Accordingly, there is no possibility that a hand touches the vicinity of
nozzles of the recording head 1 It is thus possible to prevent any 16 0CT 2003
unwanted contam nation that nay produce adverse effects on printing.

Al so, when the recording head and ink tank are separated on the carrier,

the portion where force exerted by the ink tank 2 can be specified-
Therefore, the structure can be arrangetf so that it is nade strong enough
only agai nst such specific portion. Consequently, any other portions than
this can be fabricated thin; thus enabling the tank to be made light in

its weight while_i easing its volumqe. _Also, if i col ors shoul d be
repl aced, the reégggﬁngﬁéré% D g% Fgﬁfie%aﬁPﬁﬂa BEEYSBEPRey are
still in the couygledsstat LNELS: 15RO+ RASSAPI L b ol ors are
m xed. The repl aceman(t:| can&a?tso beg] fcgrri ed out sLliﬁr%I}{/rﬁl'l—Lle&. QEB&% a plan
vi ew schemati cal iyksbopbg owieithan .enbodi nent according to the present

I nvention. Fig. 13 is a plan view corresponding to the 1 6 OC T 2003 _50

vi ew of the foregoi ng enbbsl neiens tinen renofd ing lhezab sewdv dadkf tenkt he above,

in which a reference nuneral 112 designates a head clanp lever to fix the
recordi ng head 12F8 EfRa%ar9d &0 tk2 carzieq, hehrre denfgcneed €8Bnect the

head el ectrially; 11 an i tank pressure, | ever ichis
interrel at ed mﬂ¥ﬁo§ﬁ9ng éhe recofggng heaB by hand directly.

Accordingly, there is no possibility that a hand
touches the vicinity of nozzles of the recording head
1. It is thus possible to prevent any unwanted
contaminaticn that may produce adverse effects on
printing.

Also, when the recording head and ink tank
are separated on the carrier, the portion where force
exerted by the ink tank 2 ecan be specified.
Therefore, the structure can be arrenged so that
it is made strong enough only against such specific
portion. Consequently, any other portions than  this
can be fabricated thin; thus enabling the tank to be
made light in its weight while increasing its volume,
Also, if ink colors should be replaced, the recording
heads and ink tanks can be replaced as they are still
in the coupled state. There is no possibility that
ink colors are mixed, The replacement can also be
carried ocut simply.

Fig. 13 is a plan view schematically showing
another embodiment according to the present invention.

Fig. 13 is a plan view corresponding to the



ink tank | ever 107 to execute the integration and separation of the ink
tank 2, The head unit and carrier unit of the ink jet recording app Eﬂhri
conprise each of these elenents. In the foregoing enbodi nent, the re @ﬂ
head 1 is pressed to the stopper 110 in the direction indicated by an
arrowain Fig. 6 to couple the recording head 1 and carrier 102
mechanically with the pressure exerted @y the head fixing spring 106. The
met hod for fixing the recording head |s hot- confined thereto. It nay be
possi ble to adopt a nethod given below. in other words, the head cl anp

| ever 112 is structured with a rigid material to be able to rotate and
move in paralIeFleﬁo@fvﬁhq1ﬁQrF§§FP9eﬂTb?ﬁ&@ﬁqﬁﬂ‘h°F6 pRef4dt ht object. Here,
the description neth f.or .fi X|n%8the recordi head to

the carrier ?Ws%f"?cf fs?m“ E{"‘Il? ﬁﬁa thfé‘ i% T EFFREE BT T he
posi tion mhlch §2|5%P$§?%?$8b$ ﬁea rgk %y%f;g% < REar €cording head 1

itself or the recor are inthe 1 6 0C1

2003 - 51 integeabedi &Ir,%darletbnﬁﬁétgéjri'ib:t he 2di rmgtlanneaadl cated by an
arrow a in Fig.. 13 and shifted from such a state shown until the | eadi ng

end of the recoodtagt headohniestbtihtetesd éhe-thedadlgonbadt1143.anFromthis
state, the head clanp lever 112 is shifted in the direction indicated by
an arrow c in Fpgk ta3nk pressure lever which is interrelated with an

ink tank lever 107 to execute the integration and

separation of the ink tamk 2. The head unit and

carrier unit of the ink jet recording apparaztus

comprise esach of these elements.

In the foregoing embodiment, the recording
head 1 1s pressed to the stopper 110 in the direction
indicated by an arrow 2 in Fig. 6§ to couple the
recording haad 1 and carrier 102 mechanically with
the pressure exerted by the head fixing spring 108.
The method for fixing the recording head is not
confined theretc. It may be possible to adopt a
method given below.

In other words, the head clamp lever 112 is
structured with a2 rigid material to be able to rotate
and move in parallel, not with a resilient material
to press the object. Here, the description will be
made of a method for fixing the recording head to the
carrier 102. At first, the head clamp 112 is
retracted to the position which is indicated by a

broken line. Then, the recording head 1 itself ox

the recording head 1 and ink tank 2 which are in the



while being rotated to ex-rive at the position which 1is indicated by a
solid line and is fixed as it is. In the head contact 113, a resilieg%&@ﬂ%
111 is pinched as described in conjunction with the foregoing enbodi tum
Therefore, the recording head 1 is pressed back in the direction indicated
by an arrow b in Fig. 13, but due to the presence of the head clanp |ever
112, it cannot be shifted but fixed themsg.-At this juncture, by the force
exerted to press it back, the contact pressure of the head contact 113 is
secured. Also, the separation of the recording head 1 and carrier 102 can
be perfornmed i ninhegopteditstatecoamer dngerbed hin dhevdirgadiant hdrawn by
shifting themin the direction indicated by an_arrow b.in Fig. 13. In this
respect, for théndapared i®h aF aREW Enkd Bk~ 23 @98 FRRFEEAKEF®Yer 107 (not

shown) is operated to _cause . the ink.ta essure | qver, to be shifted
fa b Be PSR 58 B, 8

in the directiof FRAPcEERY RPAR SPFF3W B i Tt X g, A the

above-ment i oned  3LLUEEHG Chedd'E ifsobh@%&g?ﬁfér?@trﬁqaﬁa'&olﬂ%a%m aiped: 16 0 C
1 2003 -52 when the separating operation for the ink tank 2 is executed in

the on carrier ¢eBRi thos,stiee, ftheCheadetlanh Arevere Necdsdishdfhedd 1 is
received by the head clanp lever 112 Therefore, the recording head 1 is
not shifted; obtiai thagdéneckidrariaddcptedaby |an yaxrrow ¢ in Fig. 13

while being rotated to arrive at the position which

is indicated by a solid line and is fixed as it is.

fn the head contact 113, a resilient pad 111
is pinched as described in conjunction with the
foregoing embodiment. Therefore, the recording head
1 is pressed back in the direction indicated by an
arrow b in Fig. 13, but due to the presence of the
head clamp lever 112, it cannot be shifted but fixed
there. At this juncture, by the force exerted to
press it back, the contact pressure of the head
contact 113 is secured. Also, the separation of the
racording head 1 and carxrxier 102 can be performed
in the operation contrary to the above, and withdrawn
by shifting them in the direction indicated by an
arrow b in Fig. 13.

In this respect, for the separation of the
ink tank 2, the ink tank lever 107 {(not shown) is
operated to cause the ink tank pressure leverxr 114 to
be shifted in the direction indicated by an arrow b
in Pig. 13. With the above-menticned structure, the

following effects can be obtained:



Al so, when only the ink tank 2 is separated in the on carrier condition,

or the recording head 1 and ink tank 2 are separated fromthe carri r[iﬂ%
still in the coupled state, the shifting direction is as indicated gﬁ 003
arrow b in Fig. 13. Accordingly, the operativity is inproved. Fig. 14 is a
pl an view schematically showing a nethod according to anot her enbodi nent.
In Fig. 14, a reference nuneral 115 designates a head pressure |ever

hol ding a head contact 113, which can rotate or nove in parallel and 116,
a head stopper fixed on the inner side of the carrier. According to the

present enbodi ment, t Neped QllOYeBY-DEOGEA L% Wdd 2 illeelnko fIx the

carrier 102 and recordi ng hea The head fixing lever 115 which is
rotatively fixednkoztie @agditea 1Q2the o Ot Sberkx axdnidd tiowi,t itae i ndi cat ed
by a broken line in Fig. 14. Then, the recording head 1 itself or the
coupl ed recor dfngchecaxedtehcn rthet ankofding hembrk ¢ inecedaedi recti on
perpendi cular to the plane 1 6 0 C T2003 - 53 of Fig. 14, so that the
protrusi on of Phetheckead mamred@veT| §1pt acBrIRAYMS N % head stopper 116

and head pressure_lever 115. Then, the.bead fixing lever = 115 is rotated
to the positioRSFRERLRY LMY Lt 0Pl sﬁ?‘g’é?ghe"n%%a 9§ he head fi xi ng

| ever 115 by aenﬂﬁﬁﬂéd“@@f!bﬂfiﬂ%@ﬁ showmn in Fig. 14. At this

Also, when only the ink tenk 2 is separated
in the on carrier condition, or the recording head
1 and ink tank 2 are separated from the carrier 102
5till in the coupled state, the shifting direction
ig as indicated by an arrow b in Fig. 13.
Accordingly, the operativity is improved.

Fig. 14 is a plan view schematically showing
a method according to another embodiment.

In Fig. 14, & reference numeral 115
designates & head pressure lever holding a head
contact 113, which c¢an rotate or move in parallel
and 116, a head stopper fixed on the inner side of
the carrier.

According to the present embodiment, the
following procedures will be taken to fix the carrier
102 and recording head 1. The head fixing lever 115
which is rotatively fixed to the carrier 102 is
rotated to the position indicated by & broken line
in Fig. 14. Then, the recording head 1 itself or
the coupled recording head 1 and ink tank 2 is

inserted in the direction perpendicular to the plane



juncture, since a resilient pad 111 is used for the head contact 113 as in
the case of the foregoing enbodinent described in Fig. 13, the contact
pressure is secured by the conpressed resilience of the resilient 1 6.0CT 2003
material. Al so, the separation of the recording head 1 and carrier 102 can
be perfornmed by the operation contrary to the above, and w t hdrawn by
shifting them in the direction perpengjcular to the plane of Fig. 14. In
this respect, in order to separate the ink tank 2, the ink tank |ever 107
(not shown) is operated to shift the ink tank pressure lever 114 in the

direction indicated by .an arrowb in Eig, 14: W e - qent i oned
structure, the ?%Iﬁiﬁm Hg'lnggE?tcﬁﬂf 55%3 giﬂedéPV§éh1ﬁﬁg§%?ﬁgﬁtank 2
separation is PRSI phBeLAC ol da iral negaditdgpbr NG bance exerted on

the recording head 1 1s recelved by the head stopper 116 so as not to
cause the recorgésd graakure Lovée 118U f tredn , hehe chadil aindimg adreviewpr oved
reliability. 1 6 OCI 2003 - 54 Figs. 15B, 13C, and Fig. 16 illustrate the
i nk passage coupi$ nip ofodatedr ootk mpdigddgnapddieoxted HK &BHiding to still
anot her enbodi nent of the present invention., Fig. 155 shqws the case where
the ink supplyléuti diendgep £ixinggthe dtead Féé‘F“Pﬁeg?"%t’elﬁ ¥ %uch rubber,

and it is possible to make.the INOSL  in Pig. 14. At this

juncture, since a resilient pad 111 is used for

the head contact 113 as in the case of the foregoing
embodinment described in Fig. 13, the contact pressure
is secured by the compressed resilience of the
resilient material.

Also, the separation of the recording head
1 and carrier 102 can be performed by the operation
contrary to the sbove, and withdrawn by shifting them
in the direction perpendicular to thae plane of Fig.
14,

In this respect., in order to separate the
ink tank 2, the ink tank lever 107 [not shown) is
operated to shift the ink tank pressure levar 114 in
the direction indicated by an arrow b in Fig. 1l4.
With the above-mentioned structure, the following
effect can be obtained:

When the ink tank 2 separation is performed
in the on carrier condition, the force exerted on the
recording head 1 is received by the head stopper 116
50 as not to cause the recording head 1 to be

shifted: hence obtaining an improved reliability.



di aneter of the ink supply outlet 11b smaller than the outer dianeter of
the ink supply inlet 10a; thus inproving the contactness between the ink
supply inlet I0a and ink supply outlet lib when the recording heqq%ﬁtffﬁﬁ
ink tank 2 are coupled. Accordingly, the sealing capability of the

passage is also inproved. Further, since a force required to deformthe
ink supply outlet lib can be small, it5§s possible to nmake the force
required to nount and denmount the recording head 1 and ink tank 2 equally
small. Fig. 15Cillustrates the case where the ink supply inlet ICc is

made annul ar havi ng an ute Ll e the ink _supply outlet lic 15 forned
by a resiIient.na?eriaﬁﬁﬁﬁdh?gg‘rEQ%Era tfiut %fnggﬁépéFatV%Eﬁeseparateq
fromthe recordi pgy Atk zhe %ﬁphﬁlﬁgléﬁp«%é’ %%&Eﬁélﬁﬁgé LR§ Lok tank 2 is

closed so as not to allow any I n eakage fromt supply outlet 1lc.

Therefore, the itdnk adcordingekb senpeandand adivbRimBnexsel tgat condition-
Al so, when the ink tank 2 and recording head 1 should be coupled, 1 6 OCT

2003 - 55 the apzrmerdndrofenthieni nkrsyppl3s ishceis 18e pmde @nbpeterna n the
ink supply outlet 11c to forman ink passage. Thus, a stabilized coupling
of ink passages }3 fPRYY eutaett hibs aderwimgkiragithentonaterduired to
connect or separglg UG L32%:¢ 12 QLT LNt nakeChd! Ig,head small.

diameter of the ink supply outlet 11b smaller than

the outer diameter of the ink supply inlet 10a; thus

improving the contactness between the ink supply

inlet 10a and ink supply outlet 1lb when the

recording head 1 and ink tank 2 are ¢coupled.

Accordingly, the sealing capability of the ink

passage is also improved. Further, since a farce

required to deform the ink supply ocutlet 11b can be

small, it is possible to make the force required to

mount and demount the recording head 1 and ink tank

2 egqually small.

Fig. 15C illustrates the case where the ink

supply inlet 10c is made annular having an acute end

while the ink supply outlet llc is formed by a

resilient material such as rubber without any hole.

When separated from the recording head 1, the ink

EuDbly outlet 1llec of the ink tank 2 is cleosed sc as

not to allow any ink leakage from the ink supply

outlet 1llc. Therefore, the ink tank 2 itself can be

nandled in an excellent condition. Alsc, when the

ink tank 2 and recording head 1 should be coupled,



Fig. 16 illustrate the case where guides 10e and Ile are provided in the
direction perpendicular to the direction of the ink passage. By shifting
the ink tank 2 in the direction perpendicular to the plans of Fig. %g %ﬁth
respect to the recording head 1, the coupling and separation are OCT 2003
performed- Also, in the coupling portion, a sealing nenber 10f nade of a
resilient material such rubber is provj%§d to prevent ink |eakage. Wen

the directions in which the recording ad 1 are nounted or dempunted axe
the sanme as the directions in which the ink tank 2 is nounted or

denmounted, the structure will be the sane as the foregoi ng enbodi ment, but

such directiongpar goudd r&WeE ane adkcatpplpirdretondcamadd b kalEig. 16,

t he nmounting or denobunting directions are different for the recording head
1 and ink tankid. the #nk resglly, ouftdetelbei ehsingP assédraPESHPth the forces
as shown in Fig. 6 will be elimnated; thus pakin | t pqgsible to nmount or
denount ' the ' rhkst anksPakiid zede coOMLART A RATT2ESH Arnum for ce

required. Figs. 17A and 17B illustrate anothe 6 &2k 19@qaenbodi nent
accordi ng to tmesgiient 2t n¥feh ST %ﬁ@?e?ﬁﬁn?iéﬂqﬁantlﬁgggﬁg'dennunting of
the ink tank 2 are confrolled. Fig. A; Shovsnit e 3 ajxe falea &hro
recor di ng head P HSFnFﬁ% ﬂk?%%ﬁ#%%% fézp%esent, in which a reference
nuneral 151 desiQRal8iganhbs@dsmaiat.ection |lever rotating in response to the

mount i ng -

Fig. 16 illustrate the case where guides l0e
and lle are provided in the direction perpendicular
to the direction of the ink passage. By shifting
the ink tank 2 in the direction perpendicular to
the plane of Fig. 16 with respect to the recording
head 1, the coupling and separation are pexformed.
Also, in the coupling portion, a sealing member 10f
made of a resilient material such rubber is provided
to prevent ink leakage. when the directions in which
the recording head 1 are mounted or demounted are the
same as the directions in which the ink tank 2 is
mounted or demounted, the structure will be the same
as the foregoing embodiment, but such directicons are
arranged as indicated by arrows & and b in Fig. 16,
the mounting or demounting directions are different
for the recording head 1 and ink tenk 2. As &
result, the relationship associated with the forces
as shown in Fig. 6 will be eliminated: thus making
"1t ‘possible"to mount aor demount the ink tank 2 and
recording head 1 with a minimum force required.

Figs. 174 and 17B illuatrate another



or denmounting of the recording head 1; 15l1a, a pinion transmtting the
rotation of the head detection lever 151 to the rack 152a of a stopper

152; a tank control lever to control the installation of the ink tank0gy 7003
when neither the recording head I. nor the ink tank 2 is present, both the
head detection |l ever 151 and tank control |ever 153 are arranged to bl ock
the installation passages of the ink t-ab&k 2 and recording head 1 by the

bi asing force exerted by springs or the 1like (not shown), Also the stopper
152 is shifted by the head detection lever 151 to the position where it

can regul ate the LoLakhafl ﬁ] JJ}%k:LB%”IEoCPH-E rﬂase‘n‘%v‘%vﬁﬁglbﬂ &Hérem

install ation direction of tank 2. 1 n other wor when t he

recording head 1l¢he my@itiny admaerbedtindes nlealinkt taakolk &be ink tank 2
is blocked by the tank control lever 153. Fig. 17B illustrates the state

where the recordecagthehled. | SFigwuntedhowhetHeadadet sberennbever 151 is
rotated due to the installation of the recording head 1 as shown in Fig.
17B. The rotati oReeprdirg taafl detest tbn iteidnki ] ips PRE&ASH: tE8d to the

stopper 152 through 1 6 O 1 2003 - 57t ni,on 15la t | ease the
rot ati onal regulgﬁfﬁB 3 ofe ?ﬁ?ﬁ%ﬁ1?u@8ﬁ?}of§i 9PsTegs® sﬁ& in Fig. 17B.

e -

attached to or detaehsshiimMdhaneeeerdidihdantdl 1;A182a,i B PiRd6R
transmitting the rotation of the head detection lever
151 to the rack 152a of a stopper 1527 & tank control
lever to control the installation of the ink tank 2,
When neither the recording head ! nor the ink tank
2 is present, both the head detection lever 151 and
tank control lever 153 are arrznged to block the
installation passages of the ink tank 2 and recording
head 1 by the biasing force exerted by springs or the
like (not shown)}, Algso the stopper 152 is shifted
by the head detection lever 151 to the positlon where
it can regulate the rotation of the tank centrel
lever 153 in the installation direction of the ink
tank 2. In other words, when the recording head 1 is
yet to be mounted, the installation of the ink tank 2
is blocksd by the tank econtrel lever 153. Fig. 178
illustrates the state where the recording head 1 is
mounted. The head detection lever 151 is rotatad due
to the installaticn of the recording head 1 as shown
in Pig. 17B. The rotation of the head detection

lever 151 is transmitted to the stopper 152 through



where the arrangenent is sinple so that only the recording head 1 is
mount ed on or denopunted fromthe carrier 102, the installation of the ink

tank 2 is prohibited when the recording head | is yet to be nounteﬂ'
hence preventing any erroneous operations. Figs. 18A and 18B illustr FQUFNM
still another enbodi nent according to the present invention wherein the

nmounting and denounting of the recordifg-head 1 are controlled. Fig. 18A
shows the state where both the recording head 1 and ink tank 2 are
installed. The structure is the sane as Fig. 4, but there is a tank
detection |l ever 160 provided beneath the |lower part of the ink tank
mounting unit oftheh@ladeni 461a100. rﬂl&aaaammactbngtimmal(rnguﬂhxﬂ@h the tank

det ection Ieverfég is regulated by the ink tank 2 to set its position
whi | e the hook PE0F™5f *£R FHRtr%tJe%‘tqrorlsﬁe#érS!m’@nuanr%we-asle‘? fromthe

t off ti 1 | 106. head 106
(r:gt a'?i ve. IO\C/)\{’ elno'?h %%gg ‘é’égg? a]ga%ee/}}ee; rercé’lr&f“@ﬁs?ﬁagﬁ:’e ’?ﬁa r'| ndi c:atsed
by an arrow at anel heskgeeLeip Qea&dgl A Ll hoRkcdndl ?dﬁ;{?ef gdigd 1 6 OCT

2003 - 58 in the direction |n i cate an arrow a y are stil

in the coupl ed @@N@di tegn1&S tﬁetﬁekcﬁﬁﬂc ShkawnpbNaftgchdl déenze, it becomes
possible to renove them Fig_ 16B shows the state where the recording

head 1 i s nmount é¢tmichied E£komi hketmedoing hyefl Lo bElsountred cHse t ank
detection | aver 160 IS
here the arrangement is simple so that only the
recoxding head 1 is mounted on or demounted from the
carrier 102, the installation of the ink tank 2 is
prohibited when the recording head 1 is vet to be
mounted; hence preventing any erroneous operations,
Figs. 1BA and 18B illustrate still another
embodiment according to the present invention wherein
the mounting and demounting of the recording head 1
are controlled. VFig. 18A shows the state where both
the recording head 1 and ink tank 2 are installegq,
The structura is the same 2s Fig., 4, but there is a
tank detection lever 160 provided beneath the lower
part of the ink tank mounting unit of the carrier
102. The contacting portion 160a of the tank
detection lever 160 is regulated by the ink tank 2
to set its position while the hook 160b of the ink
detection lever 160 is released from the cut off
portion 106a of the head lever 106. Thus, the head
lever 106 is rotative. Wnen the head Lever'106 'is

rotated in the direction indicated by an arrow at

2, the recording head 1 and ink tank 2 are shifted



bi ased by bi asi ng neans (not shown) such as a spring in the direction

I ndi cated by an arrow at d . when the ink tank 2 is not present,. the

| ever is rotated as it is in the state shown is Fig. 18B_ Then, the1 qﬂﬁﬁ@
160b engages with the cut off portion 106a to regulate the rotation &f 03
head | ever 106. In other words, it becones inpossible to renove the
recording head 1 if no ink tank 2 is pH%%ent. As a result, it becones

i npossible to handle the recording bead 1 itself. Thus, there is no
possibility that a hand touches the vicinity of the ink ejection nozzles

of the recordifig ka1l Q% :Lhe.  vi Cla of the ink supply inlet 10. Any
cont ani nati on whi ch naye%?éégcénéﬁéﬁgééxg?f@cfgrBH ageggrd?ﬁth%% be

prevented assunsdlistilAl 5. tABYcodgVE Soofift8ch LBak t the
recordings attributable to the ?%%t thatnihe rego%apﬁéeﬁ%%? 1 is handled

as a single bohpwardnb&igli #i nagatte adREcwesbpeanssrd hege is no
possibility that air is taken fromthe ink ejection nozzles and the ink
supply inlet IEMAyehd&hgmxedFig- t IRB isHowsatdagesaré ©héxr&£Te2d03 - 59 In the

f oregoi ng enbodi nent de;cribed.in rig. 1, the presence of the recording
head 1 on the “SERFA8F 1834chnibargurtes: #hiBde abscinkitenk ) dshether the

have any meand o HerecrebbER: L A ARE HeRerE ORI LAYRE | 194 148 i nic ank 2

or biased by biasing means (not shown) such as & spring
in the direction indicated by an arrow at 4 . When
the ink tank 2 is not present,. the lever is rotated
as it is in the state shown in Fig. 18B. Then, the
hock 160b engages with the cut off pertion 106a to
regulate the rotation of the head lever 106. 1In
other words, it becomes impossible to remove the
recording head 1 if no ink tank 2 is present. As
a result, it becomes impossible to handle the
recording head 1 itself. Thus, there is no
possibility that a hand touches the vicinity of the
ink ejection nozzles of the recording head 1 or the
vicinily of the ink supply inlet 10. Any
contamination which may produce adverse effects on
recording can be prevented assuredly. Also, any
adverse effect that may affect the recordings
attributable to the fact that the recording head 1
is handled as a single hody can be eliminated
assuredly” because there is no possibility that air is
taken from the ink ejection nozzles and the ink

supply inlet 10 to be mixed in the ink passages.



to transmt to an.information processing apparatus the information
regardi ng the presence of the ink tank 2 on the carrier 102. The present
invention is not confined to this, and it may be possible to provide the
above-nentioned detecting neans. Fig. 19 is a bl ock di agram show ngl 6€T 2003
electric circuits of an information processing apparatus according to
still another enbodi nent of the presentgiqwvention. In Fig. 19, a reference
nuneral 513 designates an ink tank sensor to detect whether the ink tank
2 is present on the carrier 102 or not, and 514 an ink remain sensor to

detect the presence of_ printable ink in the ink tank.2. . The scription of
any el ements havi ng tHH‘§§beP€F8Péﬁ%ee$&ﬁé§@ﬂé} §§5cfﬁ§§5 i ??%T 11 will

be om tted. Nb§gC?§§géIéééIéeybftQgeigg?ggﬁqhéxﬂgg%£65$§ £fRY be such that

mechani cal con e arrangé€éd on e cartier 2, Oor a structure is

arranged SO aschoriPf O¥d f&aA vePhbeaktS€NSPraiRirimifaRURGORRetHBE | Nk
remai n sensor 514 nmay be arranged in such a manner 1 6 OCT 2003 - 60 that

by meki ng the iRk tedérding tHead fLr aBSpREetiticaldyecoanhestedsoto al |l ow t he
remai ning quantity to be detected optically fromoutside, or a sensor is
provi ded in theotnk Hewgver.t dtsdase rht hevmiany meensi #CafAgtE6Rt acts are

arranged on the surface of the i.nk tank connecgti tQ suchh a sensor: thus
g the remafhing quantity o% Enk {% éﬁe'%%k %an g ér

to transmit to an information processing apparatus
the information regarding the presence of the ink
tank 2 on the carrier 102. The present invention
is not confined to this, and it may be possible to
provide the above-mentioned detecting means.

FPig. 19 is a block diagram showing the
electrie circuits of an information processing
apparatus according to still ancther embodiment of
the present invention.

In Pig. 19, a reference numeral 513
designates an ink tank sensor to detect whetherx the
ink tank 2 is present on the carrier 102 or not, and
514 an ink remain sensor to detect the presence of
printable ink in the ink tank 2, The description
of any elements having the same reference numerals as
those in Fig. 11 will be omitted.

More specifically, the ink tank sensor 513
may be such that mechanical centacts are arranged on
the carrier 102, or a structure is arranged s$O as to
provide an optical sensor for the purpose. The ink

remain sensor 514 may be arranged in such a mannerx



arranging the contacts on the carrier 102. Wth the above-nentioned

sensors, it is possible to transmt to the CPU 502 information through

the interface 506 to issue warning or execute appropriate processes ﬁQRﬁ2ﬁB
recording operation is intended without the presence of ink tank 2 3
recording head 1, or the related printing becones disabled due to the
shortage of the remaining ink during the recording operation. For exanple,
there is a possibility that the recor® mgy operation becones disabl ed

i mediately after the ink tank 2 is connected to the recording head 1
because of air bubbles m xed in the recording head 1. In order to prevent

this, it may erﬁlS%banﬁklﬁ% Bl ange chhr §y§$€}£ﬂé %faﬂs%’a&re%tt such a change
in the status that whil e recording head 1 is on carrier 102, the

i nk tank 2 whi clatexriabseatas staQ@ulopr ehenfemlmn@aﬁ;amﬂtq aw bek tank 2 is
newly connected to the recording head in the on carrier condition, and to
al l ow t he carr|Qﬁt€E$EﬂtGP¥E§Q#kYtﬁ;omtguhaniﬁ{meta(ﬁ#ﬂﬁﬂr tlife suction
operation by 16 OCT ,2Q03 - the recovery unit 301.. Wth the

above- nent i oned®*Frdefury, 1:]@E‘hem]ﬂ‘ SEPEWENEC AR SHE ¥ 38bt ai ned While in

rinting. 11 ndsaabobah! yon CONSUTRE, (LDG, S0PTAL A0, 1 AU o2l 1Y

suspended and war ni n I'ven accordirnglfy
the ink tank connectlng to such a sensor; thus

arranging the contacts on the carrier 102.

With the above-mentiocned sensors, it is
possible to transmit to the CPU 502 information
through the interface 506 to issuve warning or execute
appropriate processes when a recording operation is
intended without the presence of ink tank 2 or
recorxrding head 1, or the related printing becomes
disabled dus to the shortage of the remaining ink
during the recording operation.

For example, there is a possibility that the
recording operation becomes disabled immediately
aftar the ink tank 2 is connected to the recording
head 1 becausc of air bubbles mixed in the recording
head 1., 1In order to prevent this, it may be possible
to arrange the system to interpret such a change in
the status that while the recording head 1 is on the
carrier 102, the ink tank 2 which is absent is now
present as a case where an ink tank 2 is newly
cdrnhected to the recording head in the on carrier
condition, and to allow the carxier 102 to return

to its bome position for the suction operation by



recording mediumw || be wasted Al so, after the replacenent of ink tanks,
there is no need for executing the recovery operation manually. Therefore,
operativity will be inproved. Each of the enbodiments set forth bel opmg0an2003
be preferably used for the foregoing ink jet recording apparatus.

Herei nafter, as another enbodinent, the ﬁescrlptlon will be nmade of an
enbodi nent mherein a recordi ng head and‘é Tnk tank are separable and

repl aceabl e, and the recording head is coupled by pressing it to the
carriage which carriers the recording head in a given direction. Fig. 23

IS a cross-sectional view showing the state where a recording head, ink
tank, and car rigFescyecIunréd gﬁ an ink jet recording apparatus

according to another e %géggn56§8V3r§?“ Qﬁﬁﬁﬂkt&%é%ﬂkhonthé“ t he present

embodi ment, a recordind he a type is used for an ink

jet nethod usi Agh A g&&g IE%ﬁaggcggggfiéap generate thermal energy to
60

give filmboiling to In 1003 - accordance with electric
signals. In Fig. 23, tlwhﬂya aﬁlaksnﬁimyctiﬂeidﬁ isheotaeter di ng head 1010a

is such that all the elements are |amnated by adhesion or. pressing on a
head base pl atecrifided, withle bberposes i tniagrgmadiicadlynsuspended and
1011a-2 arranged on the head base plate 10lla as

and a warning is given accordingly. Thus, no

recording medium will be wasted.

Also, after the replacement of ink tanks,
there is no need for executing the recovery operation
manually, Therefore, operativity will be improved.

Bach of the embodiments set forth below can
be preferably used for the foregoing ink jet
recording apparatus. Hereinafter, as another
embodiment, the description will be made of an
embodiment wherein a recoxding head and an ink tank
are separable and replaceable, and the recording
head is coupled by pressing it to the carriage which
cnxriers the recording head in a given direction.

Fig. 23 is a cross-sectional view showing
the state where a recording head, ink tank, and
carriage are coupled in an ink jet recording
apparatus according to another embodiment of the
present invention.

In the present embodiment, a recording head
1010a is -of-a type--which 4= used-for an 1nk ‘jet
method using electrothermal transducers to generate

thexrmal energy to give film boiling to ink in



positioning reference. Here, in the vertical direction in the inner face

in Fig. 23 is positioned by the reference face 1104a-1 of a front board
1101a and a protrusion 101l1la-1, while the horizontal direction in thFﬁhEP?ﬂB
face of Fig. 23 is positioned by a head positioning unit 1104a and a
protrusion 101la-2. Further, the direction perpendicular to the
cross-section of Fig. 23 is positioned bw2the protruded portion (not

shown) of the protrusion 1011la-2 which is protruded partially to cover

t he head positioning unit 1104a, and the head positioning unit 1104a. On a

heat er board 10L3ao2dahB8rRieh CeledtfBd sBbynkid M deposition on an S
substrate, electrothermal transducers (ejection heaters) arranged in

plural arrays and el ectni Eigi res, aheaappimeimlansknidieire b tRepply

el ectric power. The heater board is connected to a head flexible board
(hereinafter reftecetding head hebldaPEB) suoh3thabvakly the wdementh pads
10133-1 arranged at its leading ends to receive electric signals fromthe
appar at us body. 2FRe1E8BARaERE Y iadbesdon erTPDRPRing @ A RGEILERfre bondi ng

with each of th Lr ndi n l,i nes ranged face tq fac hen, the ink
PaSTs FRAS e, s RRa SRR ndibalstonBudonl <l

ejection wunit or ime I'ng- Tnk froma

repl aceabl e ink ghagnko19Q18 Lbraidy RArthei RRadebdse A ANAM bihanagach of the
plural ink passages in accordance with the ejection heaters and
positioning reference.

Here, in the vertical direction in the inner
face in Fig. 23 is positioned by the reference face
11042-1 of a front board 110la and a protrusion
10l1lla-1, while the horizontal direction in the inner
face of Fig. 23 is positioned by a head positioning
unit 1104a and a protrusion 10lla-2. Further, the
direction perpendicular to the cross-section of Fig.
23 is positioned by the protruded portion {not shown)
of the protrusion 101la-2 which i= protruded
partially to cover the head positioning unit 11l04a,
and the head positioning unit 1104a.

On a heater boaxd 10Ql3a-2, there are formed
by film deposition on an Si substrate, electrothermal
transducers (ejection heaters) arranged in plural
arrays and electric lines of aluminum and others to
supply electric power. The heater board is connected
to 2 head flexible board (hereinafter referred to as
head FCB) 1013a haviny lines with pddg 1013a-1
arranged at its leading ends to receive electric

signals from the apparatus body. The econnection is



| i qui d passages in order to supply it to ink passages, and a grooved
ceiling board 1012a. which is integrally formed with orifices constituting
a plurality of discharging ports by polysulfone or the like, is prpgggﬂzmﬁ
by a spring (not shown) to the heater board 1013a-2, at the sane tine
being fixed by pressing with adhesives and seal ed; thus fabricating the

I nk discharging unit. The liquid passaggs 1015a coupled to the grooved

ceiling 1012a and seal ed can be connectéd to the replaceable ink tank
1001a in the present enbodinent. To this end, the |iquid passages are
penetrated throutpde &yt Wéreoppading witde satht be bradcdasssingliaglOlla

through the hole provided for the head PCB 1013a and head base plate
1011a, at the sandeSi RETHRPAY $3S&do Fdiessi vBhen{ othdditiead dstdonpl at e

1011a. Also, at d.of the upling side between the |iquid passage
1015a and i nk téﬁgﬁlg lf?r39$i7{€h a:ﬁﬁ%@&“i%?BPB@i?ﬁﬁPQQf|ﬁﬂ§@€ﬁp9-dust
particles ,and gypwanlgdaaltyPubil fy f ' into th di schar gi ng
ports. Also, a head cove?aﬁoaga |§ﬁ%:éagnég#g$%8glgr%ﬁf°ﬁ§%0vided to protect
the di schargi ng geartizieh whBls resY=ditneibgada1919a and ﬁlfa%gfiafini013a- 1 for

el ectrical connection as well as to nake it easier to gold the recording

head 1010a fromdassabendinngecenthncherikbplkheeapbetidik Heatlerk0@ha has. in

'ts liguid passages in order to supply it to ink
passsges, and a grooved ceiling board 1012a., which
is integrally formed with orifices constituting &
plurality of discharging ports by polysulfone or the
like, is pressed by a spr}ng [not shown) +o the
heater board 1013a-2, at the same time being fixed
by pressing with adhesives mnd sealed; thus
fabricating the ink discharging unit. The liquid
passages 10158 coupled to the grooved ceiling 10i2a
and sealed can be connected to the replaceable ink
tank 10012 in the present embodiment. Teo this end,
the liquid passages are penetrated through to the
opposite side of the head base plate 101lla through
the hole provided for the head PCB 1013a and head
base plate 1l01la, at the same time being fixed
adhesively to the head base plate 1011la.

Also, at the end of the coupling side between

the ligquid passage 10152 and ink tank 100la, a filtexr
1008a is.provided to prevent. dust particles and

unwanted air bubbles f£rom flowing into the

discharging ports. Also, a head cover 1018a is



tank case 100l1a-1 having ribs 100l1a-2 on its inner face, the ink
absorbents 1002a retaining ink stuffed wth alnost no space, the ink
supply outlet (hole) 1004a to which the |eading and of the liquid pﬁg@ﬁ??
1015a with the filter 1008a provided at its leading end is inserted 003
make ink connection, and the air conduit 1003a (hole) to prevent a
negative pressure from being generated-ebdcessively by introducing air

into the replaceabl e ink tank 100la in an anmount corresponding to ink
flowing out fromthe replaceable ink tank 100la. on the inner wall of the

tank case 100lapdgvidi@ kbbfrdP8da-thella spharyfd poreos der dte prevent
direct air conduction to the ink supply outlet 1004a through the inner
wal | of the tankresaintOftadlidora tand rowel pah U6LBazhtfon of ink in the
total area of the ink absorbents 10028 by the force exerted by the

capi | | ary phenonekrgtzifdlarornectigfe e vl eReta| Pok®nHLi 2R ATa i s

arranged away form_the ink-supply outl et 4a_as far-as Sible. The
ribs 100la- 2 funE?iQﬁ%qttheFﬁFgg%%%qfﬁ?qﬁa&%qgés5r°T0b€%?§aéﬁihﬂqaaneously o)
as to contribute to 1 6 OCT 2003 - 65 inproving the operativity when tanks
are repl aced. The initial anmount of ink retained in the ink absorbents

1002a is less than the tQfakephseshad an@n@uRt 100 14h8ad Nkimbogy bents 1002a

in order to give a negative water head pressure to the neniscus of .the

di schar gi ng portBamit dde» neoaadl ngahivey rikk0aoehar2 on its innex
face, the ink absorbents 1002a retaining ink stuffed
with almost no space, the ink supply outlet (hcle)
10042 to which the leading end of the liguid passage
1015a with the filter 1008a provided at its leading
end is inserted to make ink connection, and the air
conduit 1003a {hole) to prevent a negative pressure
from being generated excessively by introducing air
into the replaceable ink tank 1001a in an amount
corresponding to ink flowing out from the replaceable
ink tank 100la. On the inner wall of the tank case
1001a-1, the ribs 100la-2 are provided in order to
prevent direct air conduction to the ink supply
outlet 10042 through the inner wall of the tank case
1001a-1 for the maximum utilization of ink in the
total area of the ink absorbents 1002a by the force
exerted by the capillary phenomenon and at the same
time, the air conduit 1003a is arranged away form
the ink-supply ocutlet 1004a az far-as possible. The
ribs 1001a-2 function to reinforce the tank case

1001a-2 simultaneously so as to contribute to



It is coupled for the functional purpose to enable a stabilized ejection as
well as for the operational purpose to prevent any ink | eakage even when a
slight shock is given at the tine of replacing ink tanks. It may bel 60CT 2003
possi ble to control ink | eakage fromthe air conduit 1003a by arrangi ng
the provision of a liquid repellent treatnment for the ink absorbent 1002a
in the air conduit 1003a or using a segate liquid repellent absorbent.
The ink supply to the replaceable ink tank 100la cones to a |imt when-
the retained ink in the ink absorbent 1002a becones extrenmely small to
make the ink suction of the ink absorbent 1002a greater than the ink

suppl y capabi | fh&yroting e epeidtgi heathet0k@akby atberéplacedxerted by the
capill ary phenonmenon of the nozzles following the ink ejection or when the
air induced franetieitial apondti of 1DUSxdtacdmeds igr the &rbund the filter
1008a and the air is supplied to the ink absorbent 1002a in a | arge anount
through the ai PPFPFRYIES GFE22 *ﬁelﬁ%%rﬁﬂﬁqxﬂheaﬁatéFeEPF?gHTb%%nnection of

t he recording hegd %0%9 nq? e £§8 an% i%® %an% 1§0%at30 {@e carrier HC
are conducted Pf°the X g%%ﬁ %Og : Ek? Yol ng"mBRAEF. [ f8F The carriage
(the front s d Brod e e e o ¥ B85 0F Bt h 1 he
head driving ehestkod€eging ports of the recording head 1010a when

it is coupled for the functional purpose to enable

a stabilized ejection as well &8 for the operational

purpose to prevent any ink ledkage even when a slight

shock is given at the time of replacing ink tanks.

It may be possible to control ink lezkage from the

air conduit 1003a by arranging the provision of a

liquid repellent treatment for the ink absorbent

10022 in the air conduit 10032 or using a separate

liquid repellent absorbent. The ink supply to the

replaceable ink tank 100la comes to a limit when-

the retained ink in the ink absorbent 1002a becomes

extremely small to make the ink suction of the ink

absorbent 10022 greater than the ink supply capability

to the recording head 10l0a by the force exerted by the

capillary phenomenon of the nozzles following the

ink ejection or when the zir induced from the air

conduit 1003a becomes grest around the filter 1008a

and the air is supplied to the ink absorbent 1002a

in a large amount through the air filter 1008a.

The mechanical and electrical connection of
the recording head 10l0a and replaceable ink tank

1001a to the carrier HC are conducted in the



1102a corresponding to the pad 1013a-1 on the head PCB of the recording

head 1010a; an electrical contact supporting board 1100a which a resilient
menber (rubber pad) 1102a-2 pressing the flexible sheet fromits rehf OCT 2003
side; a head positioning unit 1104a to fix the recording head 1010a
mechani cal ly; and a pressing hook 1103a to support the recordi ng head

1010a with one-way bi asing. Here, two-f®mt boards 110la are arranged each
for the foregoing positioning protrusions 101la-1 and 101l1la-2 providing

the positioning reference surface 1104a-1 for the head base plats 101lla

of the recordi nggheadid®lanethe pressure hook 1103a of the carraige HCis
structured to exert a biasing force in the direction indicated by a

broken arrow in Fig. 23fcd hitle icarriiBghi med tiRy @renplkelyded sen degrees in
the traveling direction of the carriage HC. Therefore, due to such a

bi asi ng force, thentekeorxl NigdHeagoidtiDoned pr adweglaitmnbeifledi recti ons
toward the front board 110la and the electric connection supporting board
1100a. At the sdifBetfRent itidss ofj zbedherd i hea thlpwdbilfgsh8PFEecti on of the

carriage HC in head_positioniing 1 6 OCT 2003 - 67 unit.1104a with the
electric connecé?gﬁaéngé#%ﬁ4% wBEnghilfﬁﬁgeﬁf%ﬁﬁ?gpf&ngrﬂ?fhough this

pressure cpuplhagzgpggfggégéﬁylth@opggéSﬁgéaﬂyyyg_algﬁatggnhegg execut ed

anyway, it is preferable to do 1T by a Ilever or the Iike fromthe upper

surface side of FfcBeof the recording head 1010a: an electrical contact
supporting board 1100a which a resilient member
{rubber pad) 1ll02a-2 pressing the flexible sheet
from its rear side: a head positioning unit 11042
to fix the recording head 10102 mechanically:; and a
pressing hook 1103a to support the recording head
1010a with one-way biasing. Here, two front boards
1101a are arranged each for the foregoing positioning
protrusions 1011la-1 and 10lla-2 providing the
positioning reference surface 1104a-1 for the head
base plate 101la of the recording head 1010a. The
Pressure hook 1103a of the carraige HC is structuraed
to exext a biasing force in the direction indicated
by a broken arrow in Fig. 23, that is, inclined
approximately at ten degfees in the traveling
direction of the carriage HC. fTherefore, due te such
a blasing force, the recording head 1010a is pressed
in both directions toward the front board 1101la and
the ‘electric connection supporting beoard 1100a.
At the same time, it is biased in the traveling

direction of the carriage HC in the head positioning



carriage HC. in any way, when this pressure hook 1103a is Coupled, the
recordi ng head 1010a and replaceable ink tank 100la are el ectri cal
connected after being slightly rotated on the carrier HC to a||0wl¥ﬁ@CIsz
positioning protrusions 101la-1 and 10l1la-2 to be in contact with the
positioning reference surface 1104a-1 of the front board 1101x. Thus, the
positioning of the pad 1013a-1 on the_hgad PCB 1013a and head dri vi ng

el ectrode 1102 is also reliably executed. Before the recording head 1010a
and replaceable ink tank 100l1a are coupled, the carriage HC and recording

head 1010a, and thetrereaiwichead 10408 @ncbiil@eraklgnbakihgnk 1001a
are separated as shown in Fig. 24. Only the respective coupling portions

are in contact. BherderDIgh ng HaadplOdea mDhthawy asAsblpeekBlréank 1001a
begin to be coupled wth the engagenent between the coupling hook 1017a
provi ded on the heanlinscongdratdoh0tbathedprairpiteniookuilde38088a provi ded on
the replaceable ink tank 100la as shown in Fig. 24. To arrange this
coupling porti oR®HBFGRETEE REVWAR . shipply BRRTemable0te dadikebd 2 6 0 C T
2003 s P! ORI LB UGS L RESRLDS S SOMISET o S0P
ecor 19, head, 1048810dg L NEr R Ioua s ARl BrBubur otfen (e

11033 is coupled, the recording head 1010a and

replaceable ink tank 100la are electrically connected

after being slightly rotated on the carrier HC to

allow the positioning protrusions 10lla-1 and l0ila-2

toc ba in contact with the positioning reference

surface 1104a-1 of the front board 110la. Thus,

the positioning of the pad 1013a-1 on the haad PCB

1013a and head driving electrode 1102 is also

reliably exscuted.

Before the recording head 1010a and

replaceable ink tank 100la are coupled, the carriage

HC and recording head 1010a, and the recording head

1010a and replaceable ink tank 100la are separated

as shown in Fig, 24. Only the respective coupling

portions are in contact, The recording hsad 1010a

and replaceable ink tank 100la begin to be coupled

with the engagement between the coupling hosck 1017a

provided on the head base plate 10102 and coupling

guide 1005a provided pn the replaceable ink tank

100la as shown in Fig. 24. To arrange this coupling

portion between the ink supply outlet 1004a and head



cl ockwi se direction in Fig. 24, the ink supply outlet 1004a becones the
actuating point wwth the coupling portion between the coupling hook %%qﬁqzms
and coupling guide 1005a as its pivot if a thought is given as to the
coupling of the recording head 1010a and repl aceabl e ink tank 20010.
Therefore, the liquid passage end are coupled with the ink absorbent

1002a and filter 1008a as coupling faces.®8 Further, at the sane tinme, a
resilient ring seal 1009a pinched between the head base plate 101la and

the outer wall of the replaceable ink tank is pressed and deforned to be

tightly in cont agoswtaanmfreniTéqu.mahﬁaﬁe@dy@tddg@ﬂa%wesncémemeri or of
the replaceable ink tank 1001la and the atnosphere is conpletely bl ocked

in the ink suppl MinkuthepliOieeagels rBlSaSEplvwien ithel aagibtcaiené, the air
induction to the interior of the replaceable ink tank 100la follow ng the
ink supply to thdaketsnli by ¢maadef0toatheceesardiingebebg Witdut any

I ntervention of the ink _absorbent, .1.002a, As a :result -it. becones

difficult to effectiveld Rf19% FOLIFnkas ctrfte£TOR FAS-i Ak HW¥r bent
1002a. The pressysg 98&aé§é§¥§!fikltgngx%?@€93u§Q%t%%&@biﬁShed to provide

its pressure in the directron inclined en degrees in order to position
the recording headckiioa &{rdcdiQcdi ARCEFLIQN IPVaME HAR sRpALE SltEY. 24

with respect to the carriage HC as described earlier- Therefore, also, in
10042 becomes the actuating peint with the
coupling portien between the coupling hook 1017a
and coupling guide 1005a as its pivot if a thought
is given as to the coupling of the recording head
1010a and replaceable ink teank 100l1a. Therefor=s,
the liquid passoge end are coupled with the ink
zbsorbent 1002a and filter 10082 as coupling faces.
Further, at the seme time, a resilient ring seal
10092 pinched between the head base plate 10lla and
the outer wall of the replaceable ink tank is pressed
and deformed to be tightly in contact with them.
Thus, the conduction between the interior of the
replaceable ink tank 100la and the atmosphere is
completely blocked in the ink supply outlet 1004a.
If this sealing is insufficient, the air induction
to the interior of the replaceable ink tank 100la
following the ink supply to the recording head 1010a
occurs directly without any intervention of the ink
absorbent 1002a. As .a result, .it. becomes-difficult
to effectively utilizes ink retained in the ink

absoxbent 1002a. The pressure hook 11032 is



consideration of the coupling to the recording head 1010x, a force is
exerted in the direction orthogonal to the coupling direction. Now, given
the force in the pressure direction as F and the contacting force ?ﬁqﬁﬂqﬁw
the pad 1013a-1 on the head PCB 1013a of the recording head |0l Oa and the
head driving el ectrode 1102a on the flexible sheet 1102a-1 through the
rubber pad 1102a-2 on the electrical comgection supporting board |1QGCa as
F1, the following relationship is obtainable; F1 - Foos 7.0 on the other
hand, given the contacting pressure between the positioning protrusion

101l a-1 of the heafkdiasenrbaks bebbmolidshoreasordi 0y Heads Ikdaiormand the
positioning reference surface 1104a-1 of the front board 1li0Ola of the

carriage as F2, thacIinddowitnganedediansHinp ordeobtai pableiokr2the Fs in 10
"This force FI'which effectuates the electricdl connection is a conponent
in the direction txwartinghéepiah@l®dd irhahiseddrdrtibngtevard rigte when the 1
6 0 Cl 2003 - 70 pressure hook 1103a is inclined at ten ¢gdegrees to the

pl ane per pendi cul #+31® e FiGad28ir YiThFeanect: §8e thp ﬁﬁ’érwg?] Hespect to

the pressure guide 101l a- ich.is_a r f .the d se plate Jolla of
f%f%%ib Whegrller Ee?org a?ﬁg, Pg

the recording head” Wever, 1t eftectuateés
consideration of the coupling to the recording

head 1010a, a force is exerted in the direction
orthogonal to the coupling direction.

Now, given the force in the pressure
direction as F and the contacting force between the
pad 1013a-1 on the head PCB 1013a of the recording
head 10102 and the head driving electrode 1102a on
the flexible sheet 1102a-~1 through the rubkber pad
1102a-2 on the electrical conuection suppeorting board
1100a as Fl, the following relationship is
obtainable:

F. = Feoa 10°

1l
Oon the other hand, given the c¢ontacting pressurs
between the positioning protrusion 101la-1 of the
head base plate 101la of the recording head 10102
and the positioning reference surface 1l1l04a-1 of the
front board 11l0la of the carriage as FZ' the
following relationship is obtainable:

Fz = Fsin 10°

‘This force Fl~which effectuates the elactricsal

connection is a component in the direction toward

the plane of the head driving electrode when the



recordi ng head 1010a directly w thout intervention of any other nenbers
such as the replaceable ink tank 100la. Therefore, it is possible to
obtain an optimally effective force F1 assuredly; hence enabling tih@pCT 7003
provi sion of a recording apparatus having an extrenely high reliability in
its electrical connection in terns of environmental and distributional
aspects. 16 0 C T 2003 - 71 On the oth@r-hand, it is inplenmented by the
application of the contact force F2 to obtain the position where the
carriage HC is opposed to the surface of a recording nedium The recording
quality dependprgseaté yhawk 1@ 3R05kEt LQEBIndE At itRsSiegRekwegn the
carriage HC and recordi ng head 1010a. if such a position is not
appropriate, thé&hpcebee® mpinendlianied torthdidead edtiviings eteptesgat a saw
tooth configuration. |n a worst case, the electrical connection is

di splaced to cﬁggﬁe e thsEPecéntactie BFRTEIRRRYdecd04iiosAng dots. In

the present enbgqi t he posi.tioni contact pressure F2 directly
ef f ect aut es thegg¥§§2%ﬁ(§ QﬁﬁﬁdgflgaﬁaB%?QWRQﬁFiﬁ}giepépﬂ16f°FhEhﬁead base

plate 101la Ofréééréfﬁﬁﬂﬂga%gﬁﬁ?ag,iOASEg#!Jf“%@ é&@ég%ﬁ% E%h¥§2tion of any

ot her nmenbers. Its effective force is not dttenuat us an opti nal

contact force FRecoadimie mpaldainngda &r-dddsy WBthodtSiidRkebi 830t ch MProve- nent
is made for the accuracy of the distance between
of any other members such as the replaceable ink

tank 100la. Therefore, it is possible to obtain
an optimally effective force Fl assuredly: hence
enabling the provision of a recording apparatus
having an extremely high relinbility in its

electrical connection in terms of environmental

and distributional aspects.



t he recordi ng medi um and recordi ng head, which is one of the major factors
to affect the recording quality of an ink jet recordi ng apparatus.

Moreover, since the F1 force effectuates the pressure guide with thegyp T 2003
el ectrical connection as its pivot, a nonment is generated on the recording
head 1010a with the electrical connect as its pivot. Therefore, a contact
force is given by the foregoing 160CT20DB-- 72 nonent to the positioning
protrusion 101l1a-2 which is a part of the head base plate 101la of the
recording head 1010a, and the had positioning unit 1104a on the front

board ].10la of the car,agf.ESe i NQHla t B Egtgﬁ?lt S dOByOlnany ot her

menbers. As a result, the posifioning dccuracy o e recofding head 1014a
in the printinggplieeition bf Shgnddritar IfprcaProVes. ofseideagiei bed above,
by directly passing the recording head 1010a, the electric power is
assuredl y suppl immsiftiom whereethe dimy imgea St s Oppoded riecditd ng head
1010a, at the same tinme enabling the positioning accuracy to be
significantly | rpRdecE Pr at Recerd¥iadeding. andhe ceerer hifith e 116Y0a.

Hence, it is possible to obtain an ink jet recording, apparatus having a
high reliabili G A L s P (R ﬁﬁ%,‘“‘-ﬁﬁe
oL P ol R st IR b0l ol e g F0S, 20
repl aceabl e i nk gedieitP01k A6€ appropriate, the recording is slanted

or the fuled lines represent a saw tooth cenfiguration.

In a worst case, the electrical connection is displaced

to cause defective contacts, which generates missing

dots.

In the present embodiment, the positioning
contact pressure F, directly effectautes the pressure
duide 1l0lla~3 which is a part of the head base plate
101la of the recording head 1010a without the inter-
vention of any other members. Its effective force is
not attenuated and thus an optimal contact force F,
can be obtained. In this way, a significant improve-
ment is made for the accuracy of the distance between
the recording medium and recording head, which is one
of the major factors te affect the recording gquality
of an ink jet recording apparatus.

Moreover, since the Fq force effectuates the
prassure guide with the electrical connection as its
pPivot, a moment is generated-on the recording head
1010a with the electrical connect as its pivot.

Therefore, a contact force is given by the foregoing



the sane as the enbodi nent described in Fig. 23, this enbodinent

di fferent

in the direction of pressing

S

force for coupling the recordin

head 1010b to,the carriage HC as well as the direction in which the15d%72m5
repl aceabl e ink tank 1001b is installed. In other words, as shown in Fig.

26, "there is

t he head).

no front board positioned in the platen side (front
A side board 1900 of the carriage 1 6 O CT 2003 -

si de of

73 HCis

provided in the direction perpendicular“t7 the platen instead. an this,
the electrical connection is arranged as in the enbodi ment described in

[he head base prere™fordntAf prit (UMY R EL ot T e 18000 O

e recor

pressure gui des

1901 are provi degdpate bRethPressdinfaGlipdese19011a2t 5 Shdorpadnk900 of the
carriage HC is pressed by the pressure hook 1908 shown in Fig.

it beconmes possihelad L019dppayd pavemeddr @asiheonfAS Gy Bpal ainuxheo t he
recordi ng head 1010b. In this case, too, the pressing force is
given to the redapatngohtddll0ldof ahe calrryagei EQowd thdwt | titeedndati-on of

any ot her
assuredly.

an extrenely hi rel.iabi Lity in its electrical ..connecti | n.te
envi ronment al a%%s&?%?flf'ﬁﬁta Ta =S X of S rﬁf:gﬁ‘,h?ﬁnheaé UELCIEL

Hend&NEAPN; 8T hBRYE| GRS FETBEFSn aPF el oF ¥F T e at us

I ona aspec

a part of the printing direction is significantly improved.

As described above, by directly passing the

e protrusion1

9. Thus,

dir

menbers. Thus, an optinmal pressure force can be obtained

h
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recording head 101l0a, the electric power is assuredly

/

supplied from the recording apparatus to the recording

head 10102, at the same time enabling the positioning

accuracy to be significantly improved for the carrilage

HC and recording head 10l0a. Hence, it is possibla
cbtain an ink jet recording apparatus having a high

reliability and desirable recording quality.

to

Subsequently, the description will be made of

another embhodiment with reference to Figs. 26 to 29.

Although the fundamental structures of tha

recording head 1010b and zeplaceable ink tank 1001k are

the same as the embodiment described in Fig., 23, this

embodiment is different in the diraction of pressing

force for coupling the recording head 1010b to the
carriage HC as well ag the direction in which the

replaceable ink tank 1001k is installed.

In other words, as shown in Fig. 26, there 1=

no front board positioned in the platen side (front

side of the head). A side board 1900 of the carriage

ectly

avi ng
of
whi ch



base plate 1011b of the recording head 1010b and the carriage positioning
unit 1903 are butted so as to enable the pressing force to the carriage HC
to be given directly fromthe recording head 1010b- Consequently, thé& (T 2003
positioning accuracy of the recording head "101.0b in the
recording-'direction Is -significantly inproved. In this respect, it may

be possible to couple 1 6 OCT 2003 - 74 y8he replaceable ink tank 1001b -to
the recording head 1010b after the recording head 1010b has been coupl ed

to the carriage HC or to couple the recording head 1010b to the

repl aceabl e i nk tank 1001b before the recording head 1Q10b . is [nstalled on
the carriage SCHCFig. povistmhvdn aesfarectdrht PLETRETLTI I N §C ﬁéﬁd 1010b

and repl aceabl e ink tank 1001b are separ afed. | s.0,. Fi g t he
stat e where thePLRESP dimtEd %fgb ana{‘? e"plr%%bqael i‘%(“t%g:r?%g%%ib are
coupled. Fig. 29 is a partially cross- | O 4 .ed3i.n the

di rection indi c&Fﬁﬁnﬁﬁgaa%lja%k% rre(l)n\%/%disg{ﬂgvﬁiq@%%yﬁl g- %g%%lgvn \?\/{?i ch a

reference nuneral,. 0Pwo ESLANYSES ihNenBosihSinybied e deiftareedr tony head
1010b and replg%egﬁ e§V%k té%%’loofb are coupled. On the side board 1900

of the carriageenadsdesethd Mead Layoypilded, 10hEb prestshe erdwding0s i s

rotated wiwth this dowel 1907 as its pivot. At the |eading end 1908a of

the pressure hohka90810bhepreiduries quidesddgol care provided. 7o the
pressure guides 1901, the side board 1900 of the
darriage HC is pressed by the pressure hook ‘1908 shown
in Fig. 29, Thus, it becomes possible to supply power
from the recording apparatus te the recording head
1010b. 1In this case, too, the pressing force is
directly given to the recording head 1010b vertically
withoot the intervention of any cther members. Tnus,
an optimal pressure force can be obtained assuredly.
Hence, it is possible to obtain a recording apparatus
having an extremely high reliability in its electrical
connection in terms of environmental and distributional
aspects.

also, the protrusion 1902 which a part of the

base plate 10llb of the recording head 1010b and the
carriage positioning unit 1903 are butted so as to
enable the pressing force to the carriage HC to be
given directly from the recording head 1010b.
Consequently, the positioning accuracy of the recording
head 1010b in the recording direction is -significantly
improved.

In this respect, it may be possible to couple



hol d the pressure guide 1901 which is integrated with the base head base
pl ate of the recording head 1904. Also, the dowel 1907 and pressure hook
dowel 1909 are tensioned by a tensioning coil spring 1911. In this 1648¢] 200
the recording head 1010b is electrically connected to the carriage HC
through its side board 1900 reliably. These recordi ng head
amounti ng- pressure hooks 1908 are al soygrovi ded beneath the recording
head | O . Thus, the recording head IO Gb is stably 1 6 OCT 2003 - 75
pressed to the carriage side board 1900 from above and bel ow as well. In
this respect, athefeegiageAbIErfik 13k ldedbghat tse noeximiing] bekdng i nk;
1908b, a lever to be used when the recording head 1010b is renoved from
the carriage HTO1Bp pifhchi hiye thecanding dead iAdPROIas thren |SOHBRERE end
'1908a of the pressure hook 1908 is released fromthe pressure _quide 1901 of
the recording HeadheocapFipgesEG RhthFrRder EBGr BFH ‘ﬁé&ﬂjhf@ 0b to be

denounted fromthe carriage. Subse tl, s_an | gt, the
descri ption mﬁlﬁﬁﬁghhﬁﬂetgF SRP ?ﬁé%h *h%@?%i%&gﬁé_ﬁnﬁ tank and _
recording head can has3epakahesloybl | £ {ike196808hNEhs kadllgeamt. r ecor di ng
head are nounte Yy Separate neans, respectively An ink tank 200la is
inserted into a carriageighiCaznshbes difeetiadie poepenthe urerordinghe pl ane of

Fig. 30 in the state where it is coupled to a recording
head 1010b and replaceable ink tank 1001b are separated.
Also, Fig. 28 shows the state where the recording head
1010b and replaceable ink tank 1001b are coupled.

Fig. 29 is a partially eross-sectional viaw
obsarvad in the direction indicated by a blank arrow
A shown in Fig. 26, in which a reference numeral 1306
designates the portion where the recording head 1010b
and replaccable ink tank 100lb are coupled. On the
side board 1900 of the carriage, a dowel 1807 is
providad, the pressure hook 1908 is rotated with this
dowel 1907 as its pivet. At the leading end 1908a
of the pressure hook 1908, the nail is provided to
hold the pressure guide 1901 which is integrated with
the base head base plate of the recording head 1904,
Also, the dowel 1907 and pressure hook dowel 1903 are
tensioned by a tensioning coil spring 1911. In this
way, the recording head 1010b is electrically connected
to the carriage HC through its side board 1900
reliably. -These recording head amounting-pressure
hooks 1908 are also provided beneath the recording

head 1010b. Thus, the recording head 1010b is stably



head 2010a. kt this juncture, the replaceable ink tank 200la is installed
in a given location in the carriage HC by being guided by a repl aceabl e

ink tank front guide 2907a and repl aceabl e ink tank rear guide 2908af 66T 2003
the carriage HC. Then, the replaceable ink tank 290l1a is regulated by the
snapping function of a pair of-tank pressing front nails 2909a and 2911a
and that of tank pressing rear nails 2910a and 2912a. Fig. 31 is a
partially sectional viewillustrating thiss.1 6 OCT 2003 -76 viewed from

t he ink discharging surface _side. The |jquid pas 91 endi ng from
t he recording heBHesiﬂidé’ﬁ%ﬁbFFSFéég?h%“BbFF@ﬁ%oigﬁﬁe%F%%ﬁ§§é%%Ie i nk tank

2001la to the ink_a sor(ynazoo In the replaceable ink tank 200la. Here,
in order not to &PFoBf tsﬁ§F ¢les and other inpurities to be mxed in

the recording head 2010z, @y legpe2814a irdieRiedadnapdialsmo a ring
seal 2915a is provided around the Tiquid passage 2913a to prevent ink

| eakage from t heapgighobe iz lleldcejactdidli itk;hasd8B01@alenexrepleeabl e
ink tank 200la are coupled. A menber which connect the ink tank and
recordi ng head, uhet Wsen drhd mecaiyddnpehead APAHhniish rewAreR EX PP (el

passage 2913a is in contact under , pressure, is of a spggge type,, Al so, the
ring seal 2915acR3Tiage BF- a BYeSLPFBARY nESR A BIRGAT THEFSR: - nti%iness.

Therefore, no CoqggkigéyeAQrfgbééso%xgﬁgegressure hook 1908 is

released from the pressure guide 1901 of the recording
head 1010b; thus enabling the recording head 1010b to
be demounted from the carriage.

Subsequently, as another embodiment, the
description will be made of an embodiment wherein an
ink tank and recording head can be separated while the
foregoing ink tank and recording head are mounted by
separate means, respectively.

An ink tank 200la is inserted into a carriage
HC in the direction perpendicular to the plane of
Fig. 30 in the state where it is coupled to 2 regording
head 2010a. At this juncture, the replaceable ink
tank 200la is installed in a given location in the
carriage HC by being guided by a replaceable ink tank
front guide 29072 and replaceable ink tank rear guide
29082 on the carriage HC. Then, the replaceable ink
tank 28%0la is regulated by the snapping function of a
pair of.tank pressing front nails 29%09%a  and-2511a and
that of tank pressing rear nails 2910a and 2912a.

Fig. 31 is a partially sectional view illustrating this



by the ink tank 200l1a agai nst the recording head 2010a. In this respect, a
reference nuneral 2916a designates nozzles. Fig. 32 is a cross-sectional
view taken along line A-Ain Fig. 30 to illustrate the replaceabl Fﬁigrm_m[]}

tank itself. Wien it is nmounted on the recording head 2010a, a supply unit
seal 2004a-1 and conduit unit seal 2003a-1.are renoved in the-direction

I ndi cated by arrows, respectively. Nowgt-he description wll be made of
still 16 0 CT 2003 _77_ another enbodinment with reference to Fig. 33 to
rig. 35. In the present enbodi nent, the fundanental structures "O a

recordi ng head 29{0hfnctoreRhaCeak! §i ikatanly 209 acar eidde spe as the
foregoi ng enbodi nent described in Fig. 30. Wiat differs is the direction

in  which pressursniid giassageheslsheexeantidindrosath20tebordsng dwgsided to
the carriage HC and also the direction in which the replaceable ink-tank
2001b is install2¢l04 rpenetartas: tbe hotermaf itherirgplageablerink standp front
board positioned on the platen_side (front__ sjde of_ the h e board

2900b of the car?‘?%\b% tqkheg %Fo?PHBHb?%tt?Pep?tﬁ A PN THR %‘éﬁﬁ?@%l to the

pl at en i nst ead. % the sane electrical con- nection unit as the
f oregoi ng enbodi rh]f cr| bed in Fig. 30 are arranged. In two | ocations

in the sub- stantial cerﬁe% OfinP8tBagNAS: ofo L1 diead s parelates AA11D of
t he recordi ng head 2010b, pressure guid

other impurities to he mlxed in the recording head
2010a, a filter 2914a is provided and also, a ring

seal 2915a is provided around ths liquid passage 2913a
to prevent ink leakage from the portion where the
recording head 2010z and replaceable ink tank 200la are
coupled.

A member which connect the ink tank and
recording head, that is, an ink absorbent 2002a with
which a liguid passage 2913a is in contact under
pressure, is of a sponge type. Also, the ring seal
2915a is made of a resilient material having a low
hardness. Thercfore, no compulsory forca is axerted
by the ink tank 200la against the recording head
2010a. 1In this respect, a reference numeral 29l6a
designates nozzles. Fig. 32 is a cross-sectional view
taken along line A-A in Fig. 30 to illustrate the
replaceable ink tank itself. When it is mounted on the
recording head 2010a, a supply unit seal 2004a-1 and
conduit unit seal--2003a-l.are removed in the -direction
indicated by arrows, respectively.

Now, the description will be made of =till



2901b are arranged. These Pressure gui des 2901b are pressed to the side
board 2900b of the carriage HC by the pressure hooks 2908b shown in Fi

35. Thus, it becones possible to supply power fromthe recording 150872%3
apparatus to the recordi ng head 2010b. Here, the pressure is exerted
directly on the recording head 2010b vertically without the intervention
of any other nenbers. As a result, an_optinmal pressure is obtained
reliably. It is thus possible to obtain recording 1 5 0C12003 - 78
apparatus having an extrenely high reliability inits electrical
connection in ter of environnental and_ distributi,onal_ _aspects. Al so, the
protrusion 2902@”\%’ 'ef pEbgaiment giith KR IREARCHAR Higat S3269151i8F t he
recordi ng head 10b and the carriage positioning unit 2903b are butted to
enabl e a direct "éffect of the pressure fromthe recording head 2010b to the

carriage HC. The positiepaly, 1Y E?‘Foaﬂgeﬁggq{cﬁg {}%“[Ia%ﬂ%"r%géggcltn t he

recording direction can be signiticantly 1 nprove t he

repl aceabl e i nk stanlctd00d by bor U199 headNPo1me Qi BB 182EL2040b after
the recording head 2010b jr, nounted on the carriage 8C. Fig- 34

i |l ustrates theiskateanikh2?elh here reheosdnagaietice aitteveyiingc eabbdimekt t ank
are separated. Fig.,Sg is a partially cross-sectional viewillustrating
the recording h8sd ﬁﬁB fadk FA®nelf - nWRRE dbTfes idon thedddzessipy dn bl ank
arrow B in FIg'WﬁgchIBressure is given when tha recording head 2010b
is coupled t6 the carriage BC and also the direction
in which the replaceable ink-tank 2001b is installed.
In other words, as shown in Pig. 33, there is
no front board positioned on the platen side (front
slde of the head). A side board 2900b of the carriage
BC is provided in the direction perpendicular toc the
platen instead. On this, the same electrical con-
nection unit as the foregoing embodiment described in
Fig. 30 are arranged. In two locetions in the sub-
stantial‘center of both ends of the haad base plate
201lb of the recording head 2010b, pressure guides
2501b are arranged. These pressure guides 290lb are
prxessed to the side board 2900b of the carriage HC by
the pressure hooks 2908b shown in Fig. 35. Thus, it
becomes possible to supply power from the recording
apparatus to the recording head 2010b. Here, the
pressure is exerted directly on the recording head
2010b vertically without the intervention of any other

members. As a result, an optimel pressure is cbtained

reliably. It is thus possible to obtain a recording



whi ch dowel s 2907b are arranged on the side board 2900b of the carriage

HC, and the pressure hooks 2908b are rotated with the dowels 2907b as

pi vot, respec- tively. At the |eading ends 2908b-1 of the pressure h&{{J 2003
2908b, nails are arranged to hold the pressure guides 2901b which are
integrally fornmed wth the head bass plate 2011b of the recordi ng head
2010b- Al so, the dowels 2907b arranged the side board 2900b and the
pressure hook dowels 2909b are tentione 6 OCT 2003 - 79 by tensioning
spring coils 2911b, respectively. Hence, the recording head 2010b is

el ectrically connected assuredly to the carriage HC On the side board

2900b. These recordi h ti u 0 . o]

provi ded beneatﬁmFﬁea?géOE%?%%?#ﬂ%§&%6¥&§i§oﬁfﬂgeg§f%%%Eﬁggﬁﬁgﬁ%§§head
20100 to the sidqeResda1 20008l di1g,Cakkha08s  £AR A aNd bl ow stably.
In this respect, a reference nuneral 2910b designate discharging ports
(may he referreqils@ri8aELi8Ral i dsfe@e.Ccases) which eject ink, and 2908b-2, a
notch used when the recording head 2010b is to be renoved fromthe
carriage- By pinching tAbspartise giratresioncR02bhebicndish@ @ars 2902b- 1 of
the pressure hooks 2908b  are released fromthe pressure guides _2901b of

-the recordi ng ¥eadeadibpse hlate 30d 1pedr §hAgTREREAIMA JIP2Y &ddPached
RN e e SGTEREE RN R R BT HE T g
enable a direct effect of the pressure' from the
recording head 2010b to the carriage EC. The positiocmal
accuracy of the recording head 2010b in the recording
direction can be significantly improved.

In this respesct, the replaceable ink tank 2001b
is coupled to the recording head 2010b after the
recording head 2010b is mounted on the carriage EC.

Fig. 34 illustrates the state wherae the
recording haead and replaceable ink tank are separated.

Fig. 35 is a partially cross-sectional view
illustrating the reccrding head and tank viewed in the
direction indicated by a blank arrow B in Fig, 33, in
which dowels 2907b are arrahged on the side board
2900b of the carriage HC, and the pressure hocks 2308b
are xotated with the dowels 2907b as pivok, respec-
tively. At the leading ends 2908b-1 of the pressure
hooks 2908b, nails are arranged to hold the pressure
guides 2901b which axe integrally formed with the
head basa plate 2011lb of the recording bead 2010b.
Alsc, the dowels 2907b arranged on the side bhoarxd

2900b and the pressure hook dowels 290%b are tentioned



direction as in Fig. 34 when the entire status is such as described above.
The repl aceable ink tank 2001b is installed in the horizontal direct,i

agai nst the pressure exerted by a pair of tank side end nails 29126(§ﬁglmm
2913b- Accordingly, when it |Is butted against a pair of carriage stoppers
2914b and 2915b, the tank side end nails 2912b and 2913b are restored to
conplete the installation of the replacggble ink tank 2001b thereby-to fit
it there. Also, the 1 6 OC 1 2003 - 80 <carriage front nail 2916b and
carriage rear nail 2917b are those which prevent the replaceabl e ink tank

2001b from beifg welsashedqupppikh RHeyias ab10bBe sespectivelhat Henee,
repl aceabl e ink tank 2001% IS mounted on the carriage, a resilient ring

seal 2009b provikieddcardiagpheid 202306 wlerctricably ecenntakrdhead 2010b
and repl aceabl e ink tank 2001b are coupled is deforned to connect them As
a result, no iassuresygéonkhe cakmiagend onl §be sidecboar TR ng

portion is flexibly structured using resilient mateyi onpul sory
force is exertcRheste rFﬁ@rﬁéEErH$ﬁb‘H@ﬁﬁ*?@l@ﬁeﬁﬁgﬁ?t%%S#%dﬁﬁgghble i nk tank
20010, |5 ToUT o 01 e SELTASA% TISe b URcRERely Rhlh otdipled N
rovor di ng hoad BEEE ST ARRCEELRR Yl BTt Chori NG aepar ot e, accor ding Lo
anot her enmbodi "B¥¥ob of the carriage from above and below stably.

In this respect, a reference numeral 2910b
designate discharging ports (may be referred to nozzles
in some cases) which eject ink, and 2908b-2, a notch
usad when the recording head 2010h is to be removed
from the carriage. By pinching two parts of the notch,
the leading ends 2908b-1 of the pressure hooks 2308b
are released from the pressure guldes 2501b of: the
recording head 2010b. Thus, the recording head 2010b
is detached from the carriage HC.

Figs. 33 and 35 are views illustrating the
replaceable ink tank 2001b installed in the horizontal
direction as in Fig. 34 when the entire status is such
as described above. The replaceable ink tank 2001b
is installed in the horizontal direction against the
pressure exerted by a pair of tank side end nails
2912b and 2813h. Accordingly, when it is butted
against a pair of carriage stoppers 2914b and 2915b,
the tank side end nails 2912k and 2913b are restored
to complete the installation of the replaceable ink

tank 2001b thereby to fit it there. Also, the



In Fig. 36, a reference nuneral 3001 designates a recording head ejecting
ink in accordance with electric signals; 3002, an ink tank (ink cartrig??a
containing ink to be supplied to the recordi ng head 3001; 3010, an T8 03
supply inlet (liquid passage connecting unit) which serves as a passage for
supplying ink fromthe ink tank 3002 to the recordi ng head 3001: 3011, an
I nk supply outlet (liquid passage connec%@ng unit) to supply ink fromthe

ink tank 3002 to the recording 1 6 O CT 2003 - 81 head 3001; 3012,
coupling nails which guide and hold the recording head 3001 and ink tank

3002 when both of t.hem are_int 2. 3Q13 1 C [ Il

gui de grooves tcc‘f‘rérﬁ@g&e%ﬁﬁgf'ﬁ f’%gig%%gﬁngmn%alq‘sl}qéggz?gaﬁoqgﬂ ai%fl}?al ity of
tank i nner wal |l st Lt Lt L | ntard f LN egknid0th it o smal |
chanbers; and a§0e1 ,B%Sng&%tepvgpﬁ%?ﬂég %[oée%rg grfretgﬁébt grl}l% inner walls 3016.
Wth these el enefdrd belig Beddcraatapwiges 3101 is structured. Fig. 37 is a
schematically perspective view illustrating the state where the head
cartridge 3101 shown Berki,gat36hessameirktiosk dhathéhearepdaces®Ple |n Fig.
37, a reference nuneral 3102 designates a carrier %nnuntinggﬂfjt provi ded

for a recordi ngipFank 2801Bode mARRYeR TN S2FTdBFBr nY T and i nk
tank 3002; 3106, head | t | | ' head 3001;
5707, an tnk tdied e 200RBLRESYIedRh T EREtie 2alBBoEEs Y an 3108,

a. head fixing ¢ng recording head 2010b and replaceable ink tank

2001b are coupled is deformed to connect them. As a
result, no ink leakage will take place. Also, since
the coupling portion is flexibly structured using
resilient material, no compulsory force is exerted on
the recording head 2010b when the replaceable ink tank
2001b is mounted on the carriage. There is no possi-
bilitf that the positioning accuracy of tha racording
head 2010b to the carriage is not lowered.

Fig. 36 is a schematically perspective view
illustrating the recording head and ink tank of an ink
jet recording apparatus according to another embodiment.
In Fig. 36, a reference numéral 3001 designates a
racording head ejecting ink in accordance with electric
signals; 3002, an ink tank (ink cartridge) containing
ink to be supplied to the recording head 3001; 3010, an
ink supply inlet (liquid passage connecting unit)
which serves as a passage for supplying ink from the
ink tank 3002 to the recording head 3001l: 3011, an
ink supply outlet (liquid passage connecting unit) to

supply ink from the ink tank 3002 to the recording



spring to fix the recording head 3001 to the carrier 3102- Wth these

el enents, the head unit and carrier wunit of the recording apparatus a
structured. The above-nentioned recordi ng head 3001 conprises a pluﬂa ﬁ@bzmﬂ
of electrothermal transducers which generate thermal energy to be utilized
for ejecting ink, and a substrate on which a driving circuit is forned to
drive these transducers; dis- charging-p8¥ts and |iquid passages arranged

on the 1 60C12003 - 82 substrate corresponding to each of the
above-nmentioned plural electrothermal transducers;- and further, a

| am nated ceiling board constituting a common |iquid chanber conductively

connected to eagga@fﬁd]@: |4 léi'dcoggﬁgge&iﬂg]%icq\hgumeow mgpidad 3001
thus structured I's nounted on the apparatus in such a manner that the

di schar gi ng sur {Rgeradei@ i dedidsehal ghmd) ingortenkaB@0ar vhenyekets pl aced to
face a recording mnmedium In the head cartridge 3101 shown_in Fig. 36, the
structure i s arofintjpsn soed Hatteigmrted: epetia®nt 30138 .dPPRELiRA B cated by
an arrow a. The ink tank 3002 is arranged tq refill .ink_ _cons | by
recordi ng whi | eSRYRQ| FRPIYRE 7 eBGRRRI BELR nkhe t"t?“ﬁ}é"“lgeﬁﬁf‘g?n%'ad 3001

i ately. his i 002 | ' , th
R ooty b PRERSA PR MR AR S50l 38 pepeaieniedy (O

I nk supply out I'hg reans own) so as not
to allow any in LE@{@g%ﬁﬂﬂé $82hi% 9BEPSinis AAQMRhREBEEY; candranual |y
tan

rel eased when the In
3017, conductiva holes opened on the tank inner walls
3016. With these elements, the head cartridge 3101
is structured.

Fig. 37 is a schematically perspective view
illustrating the state where the head cartridge 3101
shown in Fig. 36 is mounted on the caxrier unit. 1In
Fig. 37, a reference numeral 3102 designates a carrier
(mounting unit) provided for a recording apparatus
body which holds the recording head 3001 and ink tank
3002; 3106, a head lever to hold ox release the
recording head 3001; 3107, an ink tank leverxr to mount
or demount the ink tank 3002; and 3108, a head fixing
epring to fix the recording” head 3D01 to the carrier
3102. With these elements, the head unit and carrier
unit of the recording apparatus are structured.

The above-mentioned recerding head 3001
comprises a plurality of electrothermal transducers
which generata thermal energy to be utilized for
ejecting ink, and a substrate on which a driving

cirenit is formed to drive these transducers; dis-

charging ports and liquid passages arranged on the



Is integrated with the recording head 3001 to nake ink supply possible.
Also, it may be possible to arrange a nechanismto induce air fromtt’;leﬁncnm13
outside as the ink volunme is being decreased by the ink consunption.
Furthernore, the structure may be nmade to arrange a nechanisminside so as
to maintain the pressure of ink to be supplied to the recordi ng head 3001
slightly negative, thus nmaking it possiBle to inprove the printing

quality as well as to prevent any ink | eakage. 16 0 C T 2003 - 83 Al so,

t he recording head 3001 and ink tank 3002 axe used for the apparatus in a

recordi ng Operaté‘ﬁlseé?tea é&%@gaﬁé‘f\}ﬁf&%é%‘% EVRer eho Qﬁi@e%ﬁﬁfdﬂﬁ e

I nt egrated. Now, escriptro be made of a nethod for integrating

both of them Fuydangantaldatrotherhsl tbriniueead;3RA4 aadthed, 4ank 3002 are
i ntegrated by coupling the ink supply inlet 3010 and i nk supply outl et

3011. Ther ef or e,lanimiag@rdeilddng shesrdfadrstizntinged compervhiquidk
| eakage fromox air intake into the ink passages. In the present invention,
as shown i n Fi g.clggiber memdygtivelndepnnarted &ei epeh ehethestiqifty of a

30103 and the | RATTIRS o BBRBr | HOF SRRt e Ror REb BN Facr i cal 1y and
Chon e 1 oner UMl ol Behlha SO A hs31ig bk dlinalBL I
ink supply inletgid &m0 charfifg SOkrface where the discharging

ports are arranged is placed to face a recording

mediam. In the head cartridge 3101 shown in Fig. 36,

the structure is arranges so that ink is ejected in

the direction indicated by an arrow a.

The ink tank 3002 is axrranged to refill ink
consumed by recording while holding ink and supplies ink
to the recording head 3001 appropriately. When this ink
tank 3002 is present as a single body, the ink supply
outlet 3011 is sealed with sealing means (not shown)
s0 as not to allow any ink leakage. This sealing neans
is automatically or manunzlly released when the ink tank
is integrated with the recording head 3001 to make ink
supply possible. Also, it may be possible to arrange
a mechanism to induce air from the outside as the ink
volume is being decreased by the ink consumption.
Furthermore, the structure may be made to arrange a
mechanism inside so as to maintain the pressure of ink
to be supplied to the recording hedd 3001 slightly
negative; thus making it possible to improve the

printing quality as well as to prevent any ink leakage.



into the ink supply outlet hole 301la, these two holes are tightly
Integrated while being slightly deformed in the radial direction. ALF@OCT%W3
the coupling portion is not necessarily of a nold nenber, but it wll
suffice only if the material has a sealing capability. The other coupling
met hods will he described later. In the integration of the recording head
3001 and ink tank 3002, while it is gqu3qnough to couple the ink supply

inlet 3010 and ink supply outlet 3011 1 O CT 2003 _84 as described above,
the coupling is intensified in the present enbodi nent by providing the
coupling nails 3012 and coupling nail guiding grooves 3013a in order to

prevent them from bei n%ﬁéé,e'}ﬂ%g%@cﬁgggkélﬂé‘fdt%o@&%a“'l%’kp%%ﬁd:’»ﬁ@f ce that

may be exerted when the head cartri 01 is handled or to facilitate
the integratioarelased hfiir WHedsppahataeuphi Hgrdtiidding0 bperkeiondas
integrally with the ink supply inlet 3010 by nvolding and capabl e of being
resiliently defarheadassrtmidnd dddlwwhbrpintbatsi afs thtent agel eadi ng ends,
and are fitted into the coupling nails guiding grooves 3013a while being
resiliently defd8RhegEdyedhe Ysont ithas dessrirsiwndiidd be mHEehefghRt of the

Coupl i ng-nai | s SBYBO GEOR IHESeapatt SRR Forar r anged | n the rear s des
of the coupling nail  Guli-¥a99Y°S RO E8cofddd Hend' BB050URE! B NI | S
3012 serve as
tank 3002 are integrated by coupling the ink supply
inlet 3010 and ink supply cutlet 3011. Therefore,
this portion is carefully arranged to prevent ink
leakage from or air intake intc the ink passages.
In the present invention, as shown in Fig. 38, a methed
is adopted to utilize the resiliency of a mold member
for the purpose. In other words, the ink supply
inlet hele 3010a and the ink supply outlet holae 301la
are formed cylindrically and then the inner diameter of
the ink supply outlet 20lla is slight smaller than the
ocuter diameter of the ink supply inlet hole 3010a.
Thus, when the ink supply inlet hole 3010a is pressed
into the ink supply outlet hole 301la, these two holes
are tightly integrated while being slightly deformed
in the radial direction. Also, the coupling portion
is not necessarily of 2 mold member, but it will
suffice only if the material has a sealing capability.
The other coupling methods will be described later.
In the integration of the recording head 3001

and ink tank 3002, while it is good enough to couple

the ink supply inlet 3010 and ink supply outlet 3011



guides so as to allow the ink supply inlet 3010 and ink supply outlet 3011
to be easily joined when the recording head 3001 and ink tank 3002 are
coupled. In other words, the coupling nails 3012 are nade | onger ({7t 2683
ink supply inlet 3010 so that the coupling nails 3012 are to be in contact
with the ink tank 3002 before the ink supply inlet 3010 reaches the ink
supply outlet 3011. Here, the | eading-eads of the coupling nails 3012 are
cut off diagonally. This diagonally 1 6 OCT 2003 - 85 cut off portion
serves as its guide in the direction indicated by an arrowb in Fig. 36 to
facilitate the en ement with the _npail guiding grooves 3013d, Al so, the
prot rusi ons prov?ﬁggogsaﬁr%%}eﬂ%ggfng foeRLling 25 daheprshgindi iz B2 are
al so cut off di agpnal t |.er engagenent by serving as its
guide in the direct irlotyn é|r£r?13 idggn%e gfé’ﬁ&;?drl&’\ﬁ chlgngﬁl‘lﬁglﬁ%.n?%{? hi s

respect, while t3elZaind idd@plahhSnd91 2gufitmdPlgRbioded 8818Reisk eggli ng head

3001 side, its positionis not confined théreto. It my be possible to
posi tion them orte ipreventt ahlen3@dansheingraivenieided sifpiyodud e recordi ng
head 3001 and ink tank 3002. Here, in the above-nentioned enbodi ment, the
interior of the Tk WANPERIGRE Egrgepbhat gehy Mieo exsetedakhenathe diwibers by.
the inner walls 30%6” The séructure is_arranged so that the small chanbers
t hensel ves are c® frhfdudh Bondird is% teoifasiddtatepklgi ded in the

vicinity of the fﬁgédygﬁyﬁg.OfIhhgtﬂégmﬁords. the coupling nails 3012

formed integrally with the ink supply inlet 3010 by
molding and capable of being resiliently deformed are
provided with protrusions at the leading ends, and

are fitted into the coupling nails guiding grooves
3013a while being resiliently deformed by the portions
corresponding te the height of the protrusions. The
coupling is completed when the protrusicns of the
coupling nails 3012 reach the deepest portions
arranged in the rear sides of the coupling nail
guiding grooves 3013a.

Further, the coupling nails 3012 serve as
guides 50 as to allow the ink supply inlet 3010 and
ink supply ocutlet 3011 to be easily joined when the
recording head 3001 and ink tark 3002 are coupled. In
other words, the coupling nails 3012 are made longer
than the ink supply inlet 3010 so that the conpling
nails 3012 are to be in contact with the ink tank 3002
before the ink supply inlet 3010 xaachas the ink supply
cutlet 3011l. Here, the leading ends of the coupling

nails 3012 are cut off diagonally. This diagonally



wal s 3016 of the ink tank 3002. In this case, sone of the conductive holes
3017 nust be filled with ink. Accordingly, it is necessary for the L g T 9003
tank 3002 to have the end where the conductive holes 3017 are arra E 8 gq
its bottomwith respect to gravity (in the direction in which it is

|l ocated in rig. 36). Therefore, if it is required to rotate the ink
ejection direction a fromthe downward -dBsection as shown in Fig. 36 to
the direction indicated by an 1600213 - 86 arrowd in Fig. 36, or to use
the recording head for an apparatus wherein the advancing direction of its

recording medi Ung#03¢ €Ki oS c¥ebL CA ANd ABlde BAM kRRNAYectMn €Xanpl e,

or to place a recording apparatus 1tself vertically or horizontally for

its use, the inkndiydeaD®BX Whi abrow ¥ lmird.t QEekberai i bratdecidk
cartridge 3101 cannot satisfy the foregoing conditions, thus disabling its

i nk supply. |In térgagamsuntwidhbote menil gdigkisfgogeporesed0bddcouklsng
direction which is rotated approximately 90 degrees is arranged in
addition to a fi¥e REYERSioRsSwREPEided M theupieaddrgatnds 30f 2thd coupl i ng

Girection, |t he BHURY Y% MaRs J95A28EF i Ren it e SLRRERREIREFS  but (e
Gui di ng_gr aove FTTR TR CasIs DR Y rd ol 28, LEAIBMAE "3 (e
one used for thin aiepldit@dtiohhendidsleditiedhl @R row ¢ in Fig. 36.

In this respect, while the ecoupling nalls 3012
are provided on the recording head 2001 side, its
position is not confined thereto. It may be possible
to position them on the ink tank 3002 side or on both
sides of the recording head 3001 and ink tank 3002.

Here, in the above~mentioned embodiment, the
interior of the ink tank 3002 is separated into
several small chambers by the inner walls 3016. The
structure is arranged so that the small chambers
themselves are connected through conductive holes 3017
provided in the vicinity of the bottom end of the inner
walls 3016 of the ink tank 3002. In this case, some
of the conductive holes 3017 must be filled with ink.
Accordingly, it is necessary for the ink tank 3002 to
have the end where the conductiva holes 3017 are
arranged at its bottom with.respect to gravity (in the
direction in which it is located in Fig. 36).

Therefore, if it is required to rotate the ink
ejection direction a from the downward direction as

shown in Fig. 36 to the direection indicated by an



Al so, since the positional relationship between the coupling nails 3012

and coupling nail guiding grooves 3013 is symretrical in rotation mfgﬂ 003
respect to the ink supply inlet 3010, the coupling is possible in a FLF
of four directions, that is, two nore directions at 90 degrees each

further fromthe above- nentioned second coupling direction. Fig. 39

Il lustrates anot her enbodi nent to show- gghe portion where the i nk passages
of the recording 16 OCT 2003 - 87 head 3001 and ink tank 3002 are coupl ed.
Fig- 39A represents a case where the ink supply outlet 3011b is nade of a

i 1ient teri_al h. b . Here, it 1 L bl the i
i ameter of t he EREY Subh TiBULTEn Totth skl PRRerT T TR EoA aneter of
the ink supply iapl appdPaPhs JﬁﬁﬁbiﬂIﬁie@%ﬁ&ﬁﬁ&ﬂﬁ&Sdiré%&?%ﬁﬂbﬂlf%sink suppl y

inlet 3010b and ink supply outlet 3011b is inproved en the recording

head 3001 and iralkclrabiig30eaiw of iU RIRMm) ASsavepsiddl dd® noxeal i ng
capability of the ink passages is enhanced. Also, a force required to
deform the ink boppkpntall efor 30d&hpleamolretenpllica TherdanmEmequired to
effectuate the attachnment and detachnent of the recording head 3001 and
i nk tank 3002 c&RPaFasupeitsatf ventdgaliygor3berizeniatiat &9 iggse where

WiTe the i nk sBBry SBacTeE i Yol VRiGE OF BOFERSY UReTRo AR such as

rubber having N@he inx cartridge 3101 cannot satisfy the foregoing
conditions, thus disabling its ink supply-. In the
present embodiment, therefore, a second coupling
direction which ig rotated approximately 90 degrees is
arranged in addition to a first direction wherein the
coupling nails 3012 and coupling nail guiding grooves
3013a are engaged. For this second coupling direction,
the coupling mnails 3012 are used in the same manner,
but the coupling nail guiding groove 3013 engages with
the other coupling nail gquiding groove 3013b. The
coupling method in this case iz the same as the one used
for the coupling in the first direction.

Also, since the positional relationship baetween
the coupling nails 3012 and coupling nail guiding
grooves 3013 is symmetrical in rotation with respect
to the ink supply inlet 3010, the coupling is possible
In a total of four directions, that is, two more
directions at S0 degrees each further from the above-
mentioned second coupling direction.

Fig. 39 illustrates another embodiment to show

the portion where the ink passages cf the recording



hol es. When separated fromthe recording head 3001, the ink supply unit
3011c of the ink tank 3002 is in a blocked state. Therefore, there is no

i nk | eakage from the ink supply unit 3011lc. The ink tank 3002 can be §0CT 2003
handl ed excellently as a single body. Al so, when the ink tank 3002 is
coupled to the recordi ng head 3001, the acute end of the ink supply inlet
3010c nmakes a hole in the ink supply outlet 3011c. to provide an ink
passage. The |liquid passages can be caupfed stably. 16 0 C T 2003 - 88 A
force required to attach or detach the ink tank 3002 can also be snmall. In
t he ot her enbodi nent described in Fig. 36, the nounting direction of the
ink tank 3002 igesd 306D aml tiyxe tikhit 3002 sreliddupledt. oBliy-b§3Mhe
difference in angle in the axial direction, but irrespective of this, it
may be possi bl erépresentisiar iqnsepabeagethe nink Ry catdesodPti®AE Fig. 40
Is a view schematically showng still another enbodinent struct d such
as -this -to imagetPhiiz Kafd diendc PRERTEAL WRRCTH 5%&“Pg§:5r‘di%§r§é;%€3001 and

i nk tank 3002 are coupled. In Fig. 40i ete | 13018 desi gnates

a first ink suppfyPoFsitEte MRy 15, i{a‘%%{'ré’é%’%}%ﬁ:g #ea%%égg and 3019,

a second ink Suggé%fgn$§%¥§ﬂE?HEE%dShBéiegi£ﬁgﬁiéﬁb dddegeameteo£he first
: ea

I nk supply inle cartridge 3101 conprises each of these
el ements. Here, ¢nthenk Nk SbBEtiNGLdiznaobi, onTRAs | heha exotdictgelsead 3001 s

the one indicated by an arrow Bk in Fig, 40. As
between the ink supply inlet 3010b and- ink supply
ocutlet 301lb is improved when the recording head 3001
and ink tank 3002 are coupled. As a result, the
sealing capability of the ink passages is enhanced.
Also, a force required to deform the ink supply outlet
3011h can be small. The force required to effectuate
the attachment and detachment of the recording head
3001 and ink tank 3002 can also be small.

Also, Fig. 398 illustrates a case where the
ink supply inlet 3010c¢ is formed to be annulax having
an acute end, while the ipk supply outlet 30l1lc is
made of a resilient material such as rubber having no
holes. When separated from the recording head 3001,
the ink supply unit 301lc of the ink tank 3002 is in a
blocked state. Therefore, there is no ink leakage from
the ink supply unit 301lc. The ink tank 3002 can be
handled excellently as a single body. Also, when the
ink tank 3002 is coupled to the recording head 3001,
the acute end of the ink supply inlet 3010c¢ makes 2
hole in the ink supply outlet 30llc to provide an ink

passage. The liguid passages can be coupled stably.



I nk supply inlets to supply ink to -the recording head 3001, the first ink
supply inlet 3018 and second ink supply inlet 3019 are opened at angl es of
approximately 90 degrees to each other. These inlets are sealed if ’ﬂmﬂﬂﬁ
supply outlets 3011 of the ink tank 3002 are installed. By a necha%is

(not shown) , these axe released only when the ink supply outlet 3011 is
nmounted to forman ink passage. Therefore, when the ink tank 3002 is
attached to either one of them the oth88 one is 1 6 O C T2003 - 89

closed, and no air is mxed in the ink passage. Al so, when the ink tanks
are attached to both of them ink can flow snoothly. In this res ect

unli ke the enbogi Fephedesgiihar toi atPagh X6,detadls tusding &2pk 8882an ink
tank which can supply ink w thout being affected by gravity as the ink
tank 3002. Hencesan mlebeberssaklt. enbodiment, it is also possible to attach

the ink tank 3002 to the second ink supply I n| et 9. i.n direction
i ndi cated by an arrow &n M%cPtbFﬁeef"PE LERRE 3%%?”6’2?15%@' atr?gche to the
first ink inlet 3018 in the jrection lndica 7 QW kyd ByEhg. 40.
Also, if the scdf ARG &F?’ﬁ%t‘? oﬁgfcgirigi%ﬁg %ﬁg%@assumd to be in

the direction indicate 3% o2 oln @ ghg ﬂﬁﬁﬁuifﬁhﬁyﬁﬁé gartridge
3101 is mounted o % thghggrr?gﬁééloze ehe |nk tank 3002 which 1is attached

to the second '%%@EWth@'ﬁléﬂkﬁrle&tﬂah, prat i nrlespedidre dfe thdser di ng

apparatus. Thus, the ) ]
it may be possible to provide ink passages in a differ-
ent position. Fig. 40 is a view schematically showind
£till another embodiment structured such as this to
illustrate the direction in whieh the recording head
3001 and ink tank 3002 are coupled. In Fig. 40, a
reference numeral 3018 designates a first ink supply
inlet provided for the recording head 3001, and 3013,
a second ink supply inlet arranged in a direction
different from the first ink supply inlet 3018, A head
cartridge 3101 comprises each of these elements. Here,
the ink ejecting direction of the recording head 3001
is the one indicated by an arrow Bk in Pig. 40. 2As
ink supply inlets to supply ink to ‘the recording head
3001, the first ink supply inlet 3018 and second ink
supply inlet 3019 are opened at angles of approximately
90 degrees to each other. These inlets are sealed if
no ink supply outlets 3011 of the ink tank 2002 are
installed. By a mechanism (not shown) , these are
released only when the ink supply outlet 3011 is mounted
to form an ink passage. Therefore, when the ink tank

3002 is attached to either one of them, the other one is



total height can be |l owered. Wien the ink tank 3002 is attached to the
“first ink inlet 3018, it is possible to narrow the width of the carrier
3102. Thus, the total width of the recording apparatus can be narrokdd]CT 2003
Further, in a case where another ink supply inlet is pro- vided to allow

the ink tank 3002 to be attached in the direction indicated by an arrow c
in Fig. 40, the total wdth of the recordi ng apparatus can al so be

narrowed. As described above, with the & ructure which 1 6 0C 12003 - 90
allows the coupling direction of the recording head 3001 and ink tank 3002
to be provided in two or nore directions, it is possible to obtain an

effect that w kRogBhY M€ HELGRditRgmhiged BR08he tivk s xRfe.headsocartri dge
3101 can be varied to neet nmany kinds of recording apparatuses; thus

enabling its vewRahi théyink Gdixscrirenattatbedr ovibetn ofesiheabl dnkffici ency.
Fig. 41 is a perspective viewillustrating the structure of a. further
enbodi ment accocdrnflee sprethhivesent invention. To be specific, the present

enbodi nent is to constitute a col or recordi ead f utg | i Lon of
t he recording head 30011Prﬁh#ﬁarﬁﬁﬂ&ﬁﬁ‘nﬁﬁ?‘ggsg??tﬁéﬁ%ﬁ%ﬁghﬁtﬂ%?f%g%bﬁdth
Fig. 40. In Fig,_4%..t r di 0l.ang, i 180K +30Q% cayprise
the recording hé&déings'fﬁ?%%NFQgghg%%Cigh%%ﬁ %?e%%kcolor‘%ﬁk natgpials of

bl ack (BK), Vel vink WoGH: BdingAadeeussassy gRvitpshaneveby,  and
i nk tanks 2BX, 2Y; " 2M and 2C. The directions
tank 3002, Hence, in the present embodiment, it is
also possible to attach the ink tank 3002 to the second
ink supply inlet 3019 in the diraection indicated by an
arrow a. Also, the ink tank 3002 can be attached to
the first ink inlet 3018 in the direction indicated
by an arrow b in Fig. 40. |
Also, if the scanning direction of the carrier
3102 is assumed tc be in the direction 1lndicated by
an arrow a in Fig. 40 when the head caxtridge 3101 is
mounted on the carrier 3102, the ink tank 3002 which
is attached to the second ink supply inlet 3019 is not
protruded above the recording apparatus. .Thue, tha
total height can be lowered. When the ink tank 3002 is
attached to the first ink inlet 3018, it is possible to
narrow the width of the carrier 3102. Thus, the total
width of the recording apparatus can be narrowed.
Further, in a case where another ink supply inlet is pro-
vided to allow the ink tank 3002 to be attached in the
direction indicated by an arrow ¢ in Fig. 40, the total
width of the recording apparatus can also be narrowed.

As described above, with the structure which



i ndicated by arrows in Fig.' 41 represent those in which ink materials are
ej ected. For the configuration of the above-nentioned recording heai 3001,

t he same type of head used in the enbodinent described in Fig. 40 ¢ ﬁ 2003
used. For the structure of the liquid passage between the head and ink
tank 3002, the first ink supply inlet 3018 is also usable. Here, in a case
of heads for color recording, it is requiphed to maintain the precision

with which to 1 6 O C 12003 - 91 position the recordi ng heads thensel ves
accurately- Therefore, a positioning protrusion 3020 is provided on the

side of the recqidlag ead d, HAAISILScLyn PO Il NG Yl ot T o

Is coupled to thé  second Tn 'y “i'nl"e e adj acent “recordi ng head.

In this way, thepR@ShhdOofhRded®Y RR22LAREEIro d@d ihkwolRR Mokl ets can
be arranged in the direction indicated by an arrowc in Fig. 41 and the

i nk tank 3002 m@yrbetconspciedd possdbla doreptatm a5 effldctr thhtcourse. As
descri bed above, the installation direction of the- recording head 3001
and ink tank 30@2threnbpdene arecmudalg dead BODL di v tiasies odr hedle and t hen
a plurality of these recordi ng heads 3Q01 and ink tanks kB 3002 are nade
usabl e. Hence, CRETF4AEBWS B eFFedis VagaRAnEC R ST ALY MIndS Bdssible to

simply obtain a col.0h;nf CEosdtid &4 khddeRan UG NG DAL GRAhELGIes Tor
to be enhanced to provide a desirable efficiency.

Fig. 41 is a perspective view illustrating the
structure of a further embodiment according to the
present invention. To be specific, the present
embodiment is to constitute a color recording head by
the utilization af the recording head 3001 in the
embodiment described in conjunction with Fig. 40.

In Pig. 41, the recording head 3001 and ink
tank 3002 comprise the recording heads 1BX, 1Y, 1M,
and 1C vwhich eject color ink materials of black (Bk),
yellow fY), magenta (M), and cyanogen (€}, respectively,
and ink tanks 2BK, 2¥, 2M, and 2C. ‘he directions
indicated by arrows in Fig.’ 41 represent those in
which ink materiesls are ejected.

For the configuration of the above-mentioned
recording head 3001, the same type of head used in the
embodiment described in Fig. 40 can be used. For the
structure of the ligquid passage between the head and
ink tank 3002, the first ink supply inlet 3018 is also
usable. Here, in a case of heads for color recording,

it is required to maintain the precision with which to



plural colors to the head cartridge 3101 which is wusually used for a
single color. Also, by arranging the size of an ink tank 3002 for thg ui%
of a single color and that of the recording head 3001 which is addebb0&d 2008
recording in nulticolor substantially the sanme, it is possible to perform
a single color recording and. a nulticolor recording with a carrier which
can be shared for the purpose. Hence, 4f _beconmes possible to provide a 1
60CT 2003 -92 conpact col or recording apparatus at a | ow cost. Further, by
utilizing the ink supply inlet for positioning, it is possible to
accurately execute the .positioning between heads for a high quality col or
recordi ng. Fig. péaitikusthat eecaniidie headsodthemselves accumciorldi.-ng head
4002a, a detaching and holding | ever 4002f is provided for an ink

cartri dge 4002. Thereforgyep mOBDtiquumcbPredryedonnyOdl e ipzowsa®k i ng shaft
4002g as pivot. W an.ink pet cartridge 4002 .i installed in the
carrier, the Ieﬁg?%S§ F&FgeakiFP?tﬁ?cqﬁ E@t%&ﬁdoSpﬁg??%PY?)EQN?i nk ejection
direction as ingi eq..by ' jnes i pyFi.g. 4 Wstall it in
the direction i nrmcﬁc%g‘thegngysgﬁﬁjéfrioﬂv# Wi ?‘ﬁ&tshés é?g’gjé%gi%&rr%{t}ﬁti ng shaft
4002g being fitt@oaldongkt BEpp LA 1R G 48eInA9HESHE OldEor diHRY hed® . ShOWN
in Fig. 43,. when the nounting shaft 40029 reaches the bottom of the
gui de grooves 4(mlc¢hisdwipcotes pusitidgdhy may be arranged.

Also, ink supply inlets can be arranged im the
dirgction indicated by an arrew ¢ in Fig. 41 and the
ink tank 3002 may be connected in such a direction
as matter of course.

As described above, the installation direction
of the recording head 3001 and ink tank 3002 are made
arrangeable in two directions or more and then a
pluxality of these recording heads 3001 and ink tanks
3002 are made usable. BHence, the following effects
can be obtained:

It is possible to simply obtain a color
recording cartridge by adding head cartridges for
plural colors to the head cartridge 3101 which is
usuvally used for a single color.

Also, by arranging the size of an ink tank
3002 for the use of a single color and that of the
racording head 3001 which is added for recording in
mnlticolor substantlally the same, it is possible
to perform a single color recoxding and a multicolor
recording with a carrier which can be shared for the

purpose. Hence, it becomes possible to provide a



shiftable, the lever 4002f is rotated in the direction B by 90 degrees to
hold the carrier 4001. In practice, it is preferable to provide a CLE@E
function or the |ike to inprove the sense of operation. At this ju Igmﬁ
the el ongated cylindrical portions 4002h provided for the | ever 4002f are
regul ated by the walls 4001e of the positioning grooves 4001d and are
shifted by c to the left in Fig. 43. By this shift, the contact between
the recording head 4002a and 1 6 0 C 1200® - 93 <carrier 4001 is nade to
electrically connect them Now, still another enbodinent will be described.
As shown in Fig. 44, the present enbodinent is such that the ink jet
cartridge detachtompeard dedlodi Rgcbedbig 4402 sxueviaded 6w &ders ecordi ng head
4002a in the foregoing enbodi nent described in conjunction with Fig, 42

i s arranged on tFrriher .t &k uAdd2rinq\mhe sinkicuppdy bohhet fomn this are the
sane as the enbodi- nent in Fig, 42. Subsequently, still another enbodi nent
will be descri b%‘b".l%“ﬂ?@\mlitaniﬁ‘?sﬁﬁE}?lacﬂ’@ BreyEAtely npeetHER t they

applicable to t tr.uct,ure.wherein t ecordi.ng head, 4002a, and i nk tank
4002b are separgﬁqsz%{i%ﬁntqhgeﬁﬁgzég?egﬁo rm?n?‘;‘gﬁh%“% ’oﬁja‘f‘g)d"&yl i ndri cal
portions 4002k ofeddiaiingk tank |lever 4002 are made [larger. Accordingly,

the shiftable ambunt a I's also nade |arger by that nmuch. As shown in Fig.

46, this is needed to iFdger 42t DRl CHWMEGHS RBAAIr40A864 Ohedbe In a
recording head 4002z, a detaching and holding lever
4002f is provided for an ink cartridge 4002. This
lever 4002f can be held dowr with its mounting shaft
4002g as pivot, When an ink jet cartridge 4002 is
installed in the carrier, the lever is raised in the
direction oppesita to the ink ejection direction as
indicated by sclid lines in Fig. 42 so as to install
it in the direction indicated by an arrow A with the
aforesaid mounting shaft 4002g being fitted along the
carrier guide grooves 400ilc. Then, as shown in Fig.
43, when the mounting shaft 4002g reaches the bottom
of the guide grooves 400le and becomes no.longer
shiftable, the lever 4002f is rotated in the direction
B by 30 degrees to hold the carrier 400l. 1In practice,
it is preferable to provide a click function or the
like to improve the sense of coperation. At this
juncture, the elongated cylindrical portions 4002h
provided for the lever 4002f are regulated by the
walls 400le of the positioning grocves 4001d and are
shifted by € to the left in Fig. 43. By this shift,

the contact between the recording head 4002a and



recordi ng head 4002a into the connecting hole 4002e of the ink tank 4002b.
Now, still another enbodi ment will be described. As shown in Fig. 418 gcﬁ%m
present enbodinent is a variation of the enbodi ment described in
conjunction wth Fig. 45. its structure is arranged to hold the ink tank
4002b by the recordi ng head 4002a_ The guide grooves for the ink tank

4002b are provided on the recording heagIﬂQOZa (4021) whil e the guide

grooves for 1 6 0 C T2003 -94 the recording head 4002a are provided on the
carrier (4001f). In the present enbodinent, the ink tank 4002b can be
repl aced i ndependently by the ink tank Iever 4002j, but the recording head
4002a cannot becartperictePl e matitem plertrigsllipcannfcic&dem the node

of the ink jet cartrid ge whi | ¢ hol ding the. ink tank 40 Wth a
structure such as this, ?*ma? é%ﬁﬁ%ﬁ exhog MRt &EbHGFCGHBEd'

t wh t th d out
T Co. when 1 hetPeRRPE i heéﬁé’rr4484&2a K rPBRRAE %&?ﬁ% BEEN S e

ink tank 4002b gHat Re !SI0k RehQrs agkhaeata8RYAy Hia e di agordl ng head
4002a. Now, Figs. 48 and 49 1llustrate another enbodinent. Fig. 48 is a

schematical |y peespec@0VEL peoswideD\Eorg thestaterdidgprireah 400Rat dnk is
attached to a recordng head. Fig. 49 is a schematically per- spective view
showi ng -a st at éhaf feregping rimhogimens described in conjunction with

Fig. 42 is arranged on the ink tank 4002c. Any
structures other than this are the same as tha embodi-
ment in Fig. 42.

Subsequently, still ancther embodiment will
be described. As shown in Fig. 45, the present
embodiment is applicable tﬁ the structure wherein the
recording head 4002a and ink tank 4002b are separabla.
In the present embodiment, the elongated eylindrical
portions 4002k of the ink tank lever 4002j are made
larger. Accordingly, the shiftable amount e is also
made larger by that much. As shown in Fig. 46, this
is needed to insert the connecting rod 40024 of the
recording head 4002a into the connecting hole 4002e of
the ink tank 4002b.

Now, still another embodiment will be described.
As shown in Fig. 47, the present embodiment is a
variation of the embodiment described in conjunction
with Fig. 45. TIts structure is arranged to hold the
ink tank 4002k by the recoxding head 4002a. The guide
grooves for the ink tank 4002b are provided on the

recording head 4002a (402l1) while the guide grooves for



attached to the recording head. In Figs. 48 and 49, a reference nuneral

5006 designates an ink tank containing ink to supply ink to a reCO{gi%g
head 5004 fromthe nozzle 5005 of the recording head 5004 through a' &C& 2003
5007 provided for the ink tank 5006. Also, the recording head 5004 is
coupl ed detachably to a hole 5003 of a carriage 5001 by' a neans .'which is
not shown. Here, -the 1 6 OCT 2003 -95 scanning directions of the carriage
5001 are such as indicated by an arrqw48_in Fig. 48. The direction in

which ink is ejected fromthe recording head 5004 to a recording nediumis

such as i ndi cat efebye SbrinPWHekd 400TA Gard! oA AQRChAL Rhe OLai {&COT di NG
apparatus renoves an enpty ink tank 5006 en It 1s known that 1nk in the

ink tank 5006 i $4belfp. extratdieegrapent nairddimedt, thk $1ARKeRPP6 cont ai ni ng
ink on the recording head 5004_ In such a case, the Ink tank 5006 is
shifted from thGOPpstan dwe imeplrgeddbndepdrdentilyedyi the indi eatled by an
arrow P in Fig. 48 to allow the nozzles 5005 of the recording head 5004 to
be coupled to TRESROIW HooPuss thaersemcdimek oads 10A2at pasnof (et ure, the

ok ek 5000 SHBIRRAADAHANDSL 0Ral Mg LR 2ORL Dot ore
‘of the stopperngddZeOreqnk jet cartridge while holding the ink
tank 4002b, |

With a structure such as this, the replacement
can be made with only one operation whereas in the
prior art the operation should be carried out twice
when the recording head 4002a is replaced, that is,
at first, the ink tank 4002b must be removed before
the removal of the recording head 4002a.

Now, Figs. 48 and 49 illustratae another
embodiment. Fig. 48 is a schematically perspective
view showing 2 state before an ink tank is attached to
a recordng head. Fig. 49 is a schematically pex-
spactive view showing a state after the ink tank is
attached to the recording head.

In Figs., 48 and 49, a ieference numeral 5006
designates an ink tank containing ink to supply ink
to a recording head 5004 from the nozzle 5005 of the
recording head 5004 through a hole 5007 provided for
the ink tank 5006. Also, the recording head 5004 is
coupled detachably to a-hole 5003 of a carriage

5001 by a means which is not shown. Hexe, the



carriage 5001 in this way, the ink tank 5006 is allowd to engage with the
st opper 5002 of the carriage 5001 before butting the recordi ng head 5004
even if an excessive force is given to the ink tank 5006 when the i hi 0€h2003
5006 is installed. Therefore, there is no possibility that the recording
head 5004 is damaged. Figs- 50 and 51 illustrate another enbodinent. 1 6
OCT 2003 - 96 Fig. 50 a schematicald §5perspective view showing a state
before an ink tank is installed on a recording head. Fig. 51 is a
schematically perspective view showng a state after the ink tank is
installed on the recording head. In rigs. 50 an 1, a reference nuneral

5026 desi gnat €52l ngkatrerticn® Afnthg FAREITRUPHY 3%° $3%8®Fhe i nk
supply nozzle 5005 0 recordi_ng head 4 t ' d 5004

t hrough a hol e"ggigatf)ao}wdﬁi ?‘3%"% %elf’ngggénig’soglg?é Zcf%éy t%ghrqg'cor di ng
head 5004 is dgfagha u,pjg,_q:etdo £06 BRberefdanig ched@rydrYcS020 by a

¥ £9
means which i s not s?%mn. Here, the scanning directions of the carriage

5020 are such aagecbditid SfediumiAshel SsWhhdicitsd ik =) extioen T di rection
fromthe recording head 5004 to a recording nediumis such as indicated by
an arrow T. A def 8igncég.nuneral 5027 designates ink tank installation
grooves provided on the ink tank 5026, which engage with the bosses 5025
arranged on a carri ager e9Rer T, 9,3t ZPFRYAING Apparatus removes

an empty ink tank 5006 when it is known that ink in
the ink tank 5006 is being exhausted and installs an
ink tank 5006 containing ink .on the recording head
5004.

In such a case, the ink tank 5006 is shifted
from the position in Fig. 48 in the direction
indicated by an arrow P in Fig, 48 to allow the
nozzles 5005 of the recording head 5004 to be couplad
to the hole 5007 of the ink tank 5006. At this
juncture, the ink tank 5006 engages with a stopper
5002 of the carxriage 5001 before it is butted against
the recording head 5004 (Fig. 49).

With the provision ‘of the stopper 5002 on the
carriage 5001 in this way, the ink tank 5006 is
allowed to engage with the stopper 5002 of the
carriage 5001 before butting the recording head 5004
even if an excessive force is given to the ink tank
5006 when the ink tank 5006 is installed. Therefore,
there is no possibility that the recording head 5004
is damaged.

Figs. 50 and 51 illustrate another embodiment.



to the upper holes 5023 of arnms 5022 provided on both sides of the

carriage 5020. An operator raises the carriage |lever 5024 to install the
ink tank 5026 so that the grooves 5027 of the ink tank 5026 engage WHtO6T 2003
t he bosses 5025 when installing it on the recording head 5004 (Fig. 50).
Then, the carriage lever 5024 is held down in the direction indicated by

an arrow A. Thus, the ink tank 1 6 O CT_2003 -- 97 5026 is caused to be
shifted in the direction (indicated by%m arrow B) approaching the
recording head 5004. The ink supply nozzle 5005 of the recording head

5004 and the hole 502B of the ink tank 5026 are coupled (Fig. 51). In this

: i f t ' ' f  t he, . ' |
5024, 5 ot oppol 180280 o SHIARALIF ALY ZAFPPAGE-PRVEISBABA LS Baused to |
butt the carri aggagQZQ Ergeget%?gﬂm{fta%%kiéogﬁsﬁghﬁ& Arprggggic%ggﬁggch t he

recordi ng head ustrates the recor d 5004 in

the embodi ment gesgri bpdyl nstig §Qc&@§a‘tﬂ§amﬂ?§i&9§%ctiﬁ® Filiegnshi p

bet ween the grooves 5027 of the ink tank 5026 and the bosses 5025 of the
carriage | ever BfAa¢ingNawstesenidferathepénkt tankrisncwmisled essebet he i nk
tank 5026 in the direction approaching the recording head 5004, the ink
tank 5026 will mecopéthgtheadyecordi ng head 5004 because as shown in Fig.

52 a space y between the recordin e 5004 and ink tank .5 is greater
than a space x between ?Heriﬁﬁs UELJ& %Q, a xe%arence numeral %%gﬁ

designates an ink tank containing ink to supply it
from the ink supply nozzle 5005 of a recoxding head
5004 to the recording head 5004 through a hole 5028
provided for the ink -tank 5026. Also, the recording
head 5004 is detachably coupled to the hole 5021 of a
carriage 5020 by a means which is not shown. Here,
the scanning directions of the carriage 5020 are such
as indicated by an arrow $ while the ink ejection
direction from the recording head 5004 to a recording
medium is such as indicated by an arrow T. A reference
numeral 5027 designates ink tank installation grooves
provided on the ink tank 5026, which engage with the
bosses 5025 arranged on a carriage lever 5024 installed
to the upper holes 5023 of arms 5022 provided on both
sides of the carxiage 5020.

An operator raises the carriage lever 5024 to
install the ink tank 5026 so that the grooves 5027
of the ink tank 5026 engage with the bosses 5025 when
installing it on the recording head 5004 (Fig. 50).
Then, the carriage lever 5024 is held down in the

direction indicated by an arrow A. Thus, the ink tank



5025 and grooves 5027 to maintain a relationship (y > x) Wth the
strucutre as described above, even when an excessive force -is 'added to
the ink tank 5026, there is no possibility that the recordi ng head] 602003
i s damaged. Also, in the present enbodi nent, the bosses 5025 are arranged
on the carriage | ever 5024, but it 1 6 OCT 2003 - 98 is not necessarily to
configure themto be boss type only if- 99me protrusions can be provided
instead Figs. 53 to 56 illustrate still another enbodinent. Fig. 53 shows
schematically an ink tank itself. Fig. 54 is a side view of the ink tank

viewed in the dgACtiORabadacas el Mih Bl 1AW Gl BirEEOioR3_ Fig. 55 is a

schematically perspective view illustrating the state where the recording
head i s instal{@aiizatadcdyr aagerbef @Gle dgprdavhingnkhesrecoriady on t he
carriage. Fig. 56 is a schematically perspective viewillustrating the

state where thehdatk 304dk i Theainkchampblo ndrelecS608i A§ Peadrderidiinged on

the carriage. In Fé%%. 53, 54, and 55, a reference nungeral, 5046
desi gnates an iHsed AVR4cantathe rela®03R iaf theknkstapkPiel 3%f t he

Lecord 0 head SO0 de ULICe)) I ARG Bl VIR uf EpdogRgp 10 o2l
5004 is det aChaﬂxeesC%pleﬁgeEQi‘BQefMee to the carriage lever 5024, a
' stopper 5029 arranged on the carriage lever 5024 is
caused to butt the carriage 5020 and the ink tank
5026 can no longer approach the recording head 5004.
Here, Fig. 52 illustrates the recording head 5004 in
the embodiment described im Pig. 50 and the positional
relationship between the grooves 5027 of the ink tank
5026 and the bosses 5025 of the carriage lever 5024.
Now, even if an operator erroneously presses the ink
tank 5026 in the direction approaching the recording
head 5004, the ink tank 5026 will not push the
recording head 5004 because as shown in Fig. 52 a
space Y between the recording head 5004 and ink tank
5026 is greater than a space x between the bosses
5025 and grooves 5027 to maintain a relationship
(y > x).

With the strucutre as described above, even
when an excessive force is ‘added to the ink tank
5026, there is no posgibility that the reccrding head
5004 is damaged.

Also, in the present embodiment, the bosses

5025 are arranged on the carxiage lever 5024, but it



\

5041 of the carriage 5040 by a nmeans which is not shown. A reference
nunmer al 5042 designhates a guide provided to guide the carriage 5040 Eﬁr

the ink tank installation, and also 5047, a stopper rib provided f o} B UGL 2003
ink tank 5046. An operator inserts the ink tank 5046 into the guide 5042
of the carriage 5040 fromthe hole 5048 in the direction indicated by an
arrow Din Fig. 55 so as 1 6 0 C 12008 998 to allow the direction (E) of
the ink tank 5046 where no rib 5047 is provided to be matched with the r
portion of the carriage 5040 when the ink tank 5046 is attached to the
recordi ng head 5004, The ink tank is inserted until the rib 5047 of the

ink tank 5046 bbf tR% RAARAEIGY3 Lo PREIGET Y Iy o PeubosEhtYPRk suppl y

nozzl e 5005 of t recordi head 5004 and the hole 5048 of the ink tank
5046 are coupl edgl?loy %%rf%&e%)é’ﬁ%uisﬁgf’ﬁl FaRi k% RfOHRES ARSERAR-5046 (Fig.
56). By providing the stggngrsgiq 5@47 , | . s ar as descri bed
above, there is no possibility tﬁa?étﬁ29§%££§%#:%}ﬁ%%agggggégis damaged
even when the reassdimghtheadizaQ043i showsheshdua ilaiay @xCeski ¥gnf orce

given to the ink tank 5046. Figs. 57 to 59 illustrate still a further
enbodi ment. Fi g.i%%el% a Bgheddt iisakl gigershactdf aheviiak thawi ng an ink
tank itself. Fig&_SS‘;QIathifggnatigally gprigfctive view showi ng the state
wher e lewed in irection indicated by an arrow C in
Fig. 53. Fig. 55 is a schematically perspective view
illustrating the state where the recording head is
installed on a carriage befere the ink tank is mountad
on the carriage. Fig. 56 1s a schematically perspective
view illustrating the state where the ink tank is
attached to the recording head installed on the
carriage.
In Figse. 53, 54, and 55, a reference numeral
5046 designates an ink tank containing ink in it.
Ink is supplied to the recording head 5004 from the
ink supply nozzle S005 of the recording head 5004
through the hole 5048 of the ink tank 5046. Also, the
recording head 5004 is detathable coupled to the hole
5041 of the carriage 5040 by a means which is not shown.
A reference numeral 5042 designates a guide provided %o
guide the caxriage 5040 for the ink tank installation,
and also 5047, a stopper rib provided for the ink tank
5044,
An operatoxr inserts the ink tank 5046 into the

guide 35042 of the carriage 5040 from the hole 5048 in

the direction irdicated by an arrow D in Fig. 55 80 as



a recording head is vaunted on a carriage before the ink tank is installed
on the carriage. Fig. 59 Is a schematic perspective view show ng the state
where the ink tank is attached to the recording head installed on ﬁgﬁ 200
carriage. In Figs. 57 and 58, a reference nuneral 5056 designates a HL :
tank containing ink init. Ink is supplied to the recording head 5004 form
the ink 1 6 0 01 2003 - 100 supply nqgzle 5005 of the recordi ng head 5004
through the hole 5058 of the ink tank“5056. Al so, the recording head 5004
i s detachably coupled to the hole 5051 of the carriage 5050 by neans which
I's not showmm. A reference nuneral 5052 designates a guide provided for
the carriage forot Aklowstind | didadtieoh t(Be dthHkthHeaniak tamtk dbg6, whébed, a
stopper provided for the ink tank 5056, which engages with the groove 5053
of the guide 5082Tin5oberia mrovidedt totbe maticheshiwisd2éhenFo the guide

5052 of the carriggg 5050 fromthe hole 5058 in the direction. indicated by
an arrow D i n FPT58R R 4die Fagmigaet RRAD rhen dh 1dsFapk PRASI nk tank

Cank 5056 i af CACHEERTIST 10 /R0 rRFRELERE R SHOR ety LPENKATE | noer od
T e e R i L A
505S of the inkbh@b¥ the edge S043 of the guide 5042. Thus, the

ink supply nozzle 5005 of the recording head 5004 and

the hole 5048 of the ink tank 5046 are coupled to

complete the installation of the ink tank 5046 (Fig.

56).

By providing the stopper rib 5047 for the ink
tank 5046 as described above, there is no possibility
that the recoxding head 5004 is damaged even when the
recording head 5004 is pushed due to an excessive
force given to the ink tank 5046.

Figs. 57 to 59 illustrate still a further
embodiment. Fig. 57 is a schematically perspective
view showing an ink tank itself. Fig. 58 .is a
schematically perspective view showing the state whers
a recording head is mounted on a carriage before the
ink tank is installed on the carriage. Fig. 59 is a
schematic perspective view showing the state where the
ink tank is attached to the recording head installed
on the carriage.

In Figs. 57 and 58, a reference numeral 5056
designates an ink tank containing ink in it. Ink

is supplied to the recording head 5004 form the ink



5056 are coupled to conplete the installation of the ink tank 5056 (Fig.
59). By providing the stopper protrusion 5057 of the ink tank 5056 as wel |
as the groove 5053 on the guide 5052 of the carriage 5050 as describp@uclzmﬁ
above, there is no possibility that the recordi ng head 5004 is damaged
even if the recording head 5004 is pushed by an excessive force added to
the ink tank 5056. 1 6 O CT 2003 - 101 Figs. 60A and 60B illustrate

anot her enmbodinent. In an ink jet head §j®1l, an ink supply barrel 6104
serves as ink supply neans. This shows a cylindrical outer appearance,

whi ch can be fitted into an ink supply outlet 6103, a recess provided for

the ink tank 610251Wi L8, & degjgsableechs PEAGSS i ndONEMLSoci@nrbRLA! el at ed
posi ti onal reIati%ﬁ%ﬁ?p In coupling the ink jet” head 6101 and i%k t ank

6102 i s not det enhgi RETe SUEH dFY thek igKPRhAyk Me@sE. 6 Wscand-tehe i nk supply
outlet 6103. The positioning is perfectly nade three dinensionally
further by fittiragopding ilead P adidndscdebaamabb 06ypled dud ther hiohe | nk j et
head 6101 into _the positioning holes 6107 and 6109 provided for the ink
tank 6102 as wePPSisoHythe |eaaitigoehdORBnbErBeTnD FHRP 64651 RAhiSER¥BE ock

detachnment provided_for the ink_j egd 6101 to engage w th.the recesses
6 111 and 61122pFBERERACT FPteTa ] ﬁbSPa REBIRPEERSE FHAGE BFOVEESE . 60A and

ggg’ i 'nf( ithﬁl ngoLhéﬂet%Pﬁéé QR e FEEPS1{OL1GOURE I¥He G laky), et head
and also, 5057, a stopper provided for the ink tank
5056, which engages with the groove 5053 of the guida
5052,

An operator imserts the ink tank 5026 into the
guide 5052 of the carriage 5050 from the hole 5058 in
the direction indicated by an arrow P in Fig. 58 so
as to allow the protrusion 5057 of the ink tank 5056
and the groove 5053 of the carriage 5050 +o be matched
when the ink tank 5056 is attached to the recording
head 5004. -The ink tank is inserted until the
protrusion 5057 butts the deepest portion of the groove
5053. Thus, the ink supply nozzle 5005 of the
recording head 5004 and the'hole 5058 of the ink tank
S056 are coupled to complete the installation of the
ink tank 5056 (Fig. 59).

By providing the stopper protrusion 5057 of
the ink tank 5056 as well as the groove 5053 on the
guide 5052 of the carriage 5050 as described above,
there is no possibility that the recording head 5004

is damaged even if the recording head 5004 is pushed

by an excessive force added to the ink tank 5056.



not dependent of ink supply nmeans. In the ink jet head 6101, the positions
where the positioning pins 6105 and 6106 are arranged are not
particularly conditioned. However, it is preferable to set them as ?gmc]zmu

away as possible from the ink supply nmeans in order to hinder its e
and to enhance the positioning accuracy. It is good enough to select
conveni ent positions on the surface 1§g¢T2003 - 102 opposite to where ink
jet head 6101 and ink tank 6102 are coupled. The selection of the position
where the detachnent bl ocking nmenbers are arranged requires a
consideration for an easier releasing of the coupling in addition to the
same views as describedridfeqveoaThed pess t1nistgagenananie fleemlnddmdnthl ocki ng
menbers shown in Figs. 60A and 60B are nerely one enbodi nent,

respectively, amml #meimotidintbeadedlob, bn do¥ isuplyt harved. 6 X6
configurations of the ink supply barrel 6104 and ink supg{ outl et 6103
are not necessafe¥yes tafe iddnSLUPPLENPRARY. t ITRLH SEEHE PnFE g@)ﬁ,c%tlnd can be

selected arbitrarjly. 1t is preferable, hquwever o.for i ndrica
protrusi on and 3‘héﬁ%p7?§??g’anr°&e‘§él? ot %’ee #g\ﬁgl i ggm’%r?\%nti ng ink

| eakage. Fig. ' I ctLo | lkeA @bengnbi PR XcankK (shown
in the ink tankgg%)jg %@ggst%%ggi,nh P%éiarét@r ?&ﬁd'éﬁalol and i1 nk tank %102 are

coupled and ilvet] atom tdAesuwRbl 80t SRSl Bowee)i ABeeANS

fects

interrelated positional relationship ih coupling the
ink jet head 6101 and ink tank 6102 is not determined
only by ink supply means 6104 and the ink supply outlet
6103, The positioning is perfectly made three
dimensionally further by fitting positioning pins
6105 and 6106 provided for the ink jet head 6101 into
the positioning holes 6107 and €108 provided for the
ink tank 6102 as well as by allowing the membars

6109 and 6110 which bhlock detachment provided for the
ink jet head 6101 to engage with the recesses 6111
and 6112 provided for the ink tank 6102. As shown in
Figs. 60A and 60B, it is clear that the positioning
means for coupling the ink jet head and ink tank is
not dependent of ink supply means.

In the ink jet head 6101, the positions where
the positioning pins 6105 and 6106 are arranged are
not particularly conditioned., FHowever, it is
preferable to set them as far away as possible from
the ink supply means in order to hlnder its effects
and to enhance the positioning accuracy. It is good

enough to select convenient positions on the surface



6106 and 6108 arrange on both nenbers, respectively, and of tho detachnent
bl ocki ng nmenbers 6109 and 6111. 1In this respect, a reference nuneral 6115
designates an ink chamber. Fig. 61 illustrates still another enbodi ] 2003
As far as an appropriate ink supply passage can be fornmed in a carriage
6301, it may be possible to use the carriage 6301 for positioning the ink
jet 1 6 OC12003 - 103 head 6302 and i rkl@aark 6303 by arrangi ng a coupling
between the ink jet head 6302 and carriage 6301 and a coupling between the
ink tank 6303 and carriage 6301 in place of using the head cartridge of a

wh LNk ] hgad d i k | ' d
deeeribed i n' 7 Gesokfhe EARRS bk WEEGERE ERYD S B bt oar ol o

6308 and 6309 whiChlo@fed ! elﬁ{eels@tlséb;xoégggueﬁnée Yioﬁ‘ii%@:c@hegﬁhﬁﬁeare not

used for positioning. For the carriage ers 6304, 6405, 6306, and

6307 are provi dadtadretcntlsXbaking’ meAsetk Ofk & 0aFdnhedagviicke, aa Structure
Is arranged to provi de opposing recesses on the ink jet head 6302 and i nk

tank 6303. Hencee¢rniidepatimmesqesi bheico pobedsioy tdie thek cesplhnad and i nk
tank accurately, although the ink supply barrels are_forned cylindrical

Wi th a desirabi &%t #Ghtineds torfde srnpcviews R & HesamidedRPPYfk 6303 are

formed by resi | pe0pIBd e Lls, Ji6ePgshl ekyenalt YiSerdsl GIRRL, ! 0ok ng

shown in Figs. 60A and 60B are merely one embodiment,
respectively, and are not intended to be confined
thereto,

The configurations of the ink supply barrxel
6104 and ink supply ocutlet 6103 are not necessarily
the constituente of the presant invention, and can be
selected arbitrarily. It is preferable, however,
to form a cylindrical protrusion and an opposing
recess from the viewpoint of preventing ink leakage.

Fig. €60B is a cross—-sectional view taken along
line X — X (shown in the ink tank €102) after the ink
cartridge 6101 and ink tank 6102 axe coupled and
illustrates the coupling states of positioning means
6106 and 6108 arrange on both members, raspectively,
and of the datachment blocking members E109 and 6111.
In this respect, a reference numeral 6115 designates
an ink chamber.

Fig. 61 illustrates still another embodiment.

As far as an appropriate ink supply passage
can be formed in a carriage 6301, it may be possible

to use the carriage 6301 for positioning the ink jet



6313 are detachably coupled to the recesses 6314, 6315, 6316, and 6317 of
the carriage 6301. Figs. 62 to 65 illustrate still another enbodi nent.

Fig. 62 is a schematically perspective view showi ng an ink tank itskb0{T 2003
Fig. 63 is a schematically perspective view showing the sate where a
recording head is installed on a carriage before the ink tank is nounted
on the carriage. 1 6 O CT 2003 - 104 FKi qqg364 is a schematically
perspective view showing the recording head, ink tank, and carriage before
the ink tank is attached to the recording head. Fig. 65 is a
schematical ly perspective view showing the state where the ink tank is
attached to the hesbrédio2g anfedak | restkal6363 by aheasging sayeoupdimggs. 62 and
63, a reference nuneral 7026 designates an ink tank containing_ink init.

Ink is suppliedatrasme thecanli inft 7302 prénrerelagk SBpAre nozzlie
7005 of th di d 7004 th h.th | 028, of the i k 7026.
A'so, the recor i RERIGRE. baBHers W Al bRPRCBARS RS SR 398 $0E01 of
th [ 70 whi ' t [
irection of t heh BBt sbRy he bt cBPRHRage BE T LR SARRANO,
62 while the ink oi8eluanndhi ehid oiolahReabecosah e Neads/ah to 2

recording nediumis su as Indicated by an arrow T in Fig. 62. A
ref erence nuner admbdii heftes igbBat Hsed PHOPIGS . PEOXI aedl 6eB. t he i nk tank 7026

to prevent any

In this case, too, the ink supply barrels 6308
and 6309 which are interrelatedly conductive to each
other are not used for positioning. For the carriage
6301, members 6304, 6405, 6306, and 6307 are provided
dedicatedly for positioning only. Meanwhile, a
structure is arranged to provide opposing recesses on
the ink jet head 6302 and ink tank 6303. EHence, it
becomes poesible to position the ink jet head and ink
tank accurately, although the ink supply barrele are
formed cylindrical with a desirable tightness.

The ink jet head 6302 and ink tank 6303 are
formed by resilient materials, respectively, and the
detachment blocking members’ 6310, 6311, 6312, and
6313 arxe detachably coupled to the recesses 6314, 6313,
6316, and 6317 of the carriage 6301.

Figs. 62 to 65 illustrate still another
embodiment. PFig. 62 is a schematiecally perspective
view showing an ink tank itself. Fig. 63 is a
schematically perspective view showing the state
where a recording head is installed on a carriage

before the ink tank is mounted on the carriage.



erroneous tank installation, which engage with the bosses 7025 arranged on
the carriage lever 7024 rotatively nounted in the upper holes 7023 of the
arms 7022 which are provided on both sides of the carriage 7020. An160CT 2003
operator installs the ink tank 7026 so that the grooves 7027 of the ink
tank 7026 engage with the bosses 7025 while the carriage |ever 7024 is

held up 1 6 OCT 2003 - 105 when the ink tank 7026 is attached to the
recording head 7004 (Fig. 64). In thislidase, if the ink tank 7026 happens
to be upside down or inside out, that is, directions other than the

normal direction, when it is installed on the carriage 7020, the bosses

and grooves 702¥igreb4nds apschrmhtimtldyeperapehbyal view cvhawinshe carri age

7020 is inpossigge Subsequently, the carriage |ever 7024 is_ held down in
the direction imdfcEBERTEMAMeAGodnk tapk. i and GaRyrizge,befpre &M 7026 is

Il dt hi ft; s ; di ti hi h di h 7004
?i ng}Nﬁat eg Eyl a%nglr Eg%/lvﬂg‘)"?l %’ﬁéaclfl%% %%B%Cﬁlggg‘? J'r?g?ai?%p‘{)‘f | t ‘(rae ordi ng
head 7004 is coygl SdsEHeﬁg'@ic%lé[g p@%%e%ttiwevi% g%%{)?&éo conpl ete the

installation of the ink tank this juncture, a stopper 7029
provided for thetagerwhgfe | ye@rinl034nid Ssahbt04E8ed edUite tha-dr@inigage 7024

(Fig. 65). As described above, the grooves 7027 are
head installed on the carriage.

In Pigs. 62 and 63, a reference numexal 702§
designates an ink tank containing ink in it. 1Ink is
supplied to the recording head 7004 from the ink supply
nozzle 7005 of the xerording head 7004 through the
hole 7028 of the ink tank 7026. Also, the recording
head 7004 is detachably coupled to the hole 7021 of
the carriage 7020 by a means which iz not shown.
Here, the scanning direction of the carriage 7020 is
such as indicated by an arrow $ in Fig. 62 while the
ink ejection direction of the recording head 7004 to
a recording medium is such as indicated by an arrow
T in Fig. €2. A reference numeral 7027 designates
grooves provided for the ink tank 7026 to prevent any
arroneous tank installation, which engage with the
basses 7025 arranged on the carriage lever 7024
rotatively mounted in the upper holes 7023 of the
arms 7022 which are provided on both sides of the
carriage 7020.

An operator installs the ink tank 7026 so that
the grooves 7027 of the ink tank 7026 engage with the

bosses 7025 while the carriage lever 7024 is held up



provi ded as shown in Fig. 62 in the position apart fromthe center of the

i nk tank 7026 while the bosses 7025 which engage with the grooves 7027 are
provided on the carriage 7020. Hence, it becones possible to prevents ETy2003
erroneous installation of the ink tank 7026 on the carriage 7020. Also, In
the present enbodi nent, the bosses 7025 are provided for the carriage

| ever 7024, but the 16 OCl 2003 - 106 _bggses 7025 are not necessarily

| 11Mtad to that shape, if only thenme are in a protruded shape. Figs. 66
to 69 illustrate still another enbodinent. rig. 66 is a schematically
perspective view showing an ink tank itself. rig. 67 is a schematically
perspective view showng the state where a recording head is installed on

a carriage bef opgehhend Nknik aldai SomuRLedtPRchLE wweaggco%gn 68 is a
schematical ly perspective view showing the recording head, In ?ank, and

carriage before bhhedi néo4t grigJ s4t.tached to the recording head. Fig. 69 is
a schematically perspective view showing the state where the Ink tank is
attached to the recordi ntphiguids dasst,alifetheninkhetayds ritlfe happeksgse 66 and
67, 4 reference nuneral 7036 designates an ink tank containing ink init.

ink is suppliedPBoUPRES MYy 1BE4de7o0k.  thak tife GHKeSEBAP§ n02z1 e 7005
of the recordi nogbead 4004 iy QUi e heL e O3 NGl BkeLapted 036

on the carriage 7020, the bosses and grooves 7027 are

not matched and even the installation on the carfiage

7020 is impossible.

Subsequently, the carriage lever 7024 is

held down in the direction indicated by an arrow A.

In this way, the ink tank 7026 is allowed to shift

in the direction approaching the recording head

7004 (indicated by an arrow B), The ink supply nozzle
7005 of the recording head 7004 1is ¢oupled to the
hole 7028 of the ink tank 7026 to complete the
installation of the ink tank 7026. At this juncture,

a stopper 7029 provided for the carriage lever 7024

is allowed to butt the carriage 7024 (Fig. 65).

As desecribed above, the grooves 7027 are
provided as shown in Pig. €2 in the position apart
from the center of the ink tank 7026 while the
bosses 7025 which engage with the grooves 7027 are
provided on the carriazge 7020. Hence, it becomes
possible to prevent any erroneous installation of
the ink tank 7026 on the carriage 7020.

Also, in the present embodiment, the bosses

7025 are provided for the carriage lever 7024, but the



recordi ng head 7004 is detachably coupled to the hole 7021 of the carriage
7020 by a neans which is not shown. A reference nuneral 7037 designates
grooves provided for the ink tank 7036 which engage wth the bosses]BQQﬁsz
arranged on the carriage |ever 7024 rotatively nounted in the upper holes
7023 of the arnms 7022 which are provided on both sides of the carriage
7020. 1 6 OC12003 - 107 An operator ié@lls the ink tank 7036 so that

the wall 7039 of the ink tank 7036 can pl aced on the recording head
7004 side, and al so the grooves 7037 engage with bosses 7025 while the
carriage lever 7024 is _held up when the ink tank 7036 is attached to the
recordi ng. head bPG(?&B( I'l'Pa5 883, "ot nanessazddy timited tKEhathEDAPS6 happens

to be upside do out,. t hat i rections other than the nornal
di rection, vvhenwrkt °|“§'Y %?ﬁ?l 3P P t%@%’%ﬁﬂs@eﬂ?ﬁ% the wall 7039 is
bl ocked by the recordi ng; and§%Q%§ 11@%t§ gegtz éié?“ mat ched with

the position of the groove deven e I' NS a ron on the

carriage 7020 i smbeResehble. rwbsml&%nfal )éch&ﬂ@tﬁé&]‘.lﬁ%ef%t;@”r is held
down in the direction indicated by arrow A. Thus, the ink tank 7036 is

shifted in the diiewgcsbowiappawaixik ngnkt lie;seaafordrng headi& 04 (direction
i ndicated by an arrow B), and the ink supply nozzle 7005 of the recording
head 7004 is co@ﬁl‘*@&%w?aérm?@mw view showing the state

where a recording head is installed on a carriage
before the ink tank is mounted on the carriage. Fig.
68 i1s a schematically perspective view showing the
recording head, ink tank, and carriage befbre the ink
tank is attached to the recording head. Fig. 69 is a
schematically perspective view showing the state where
the ink tank is attached to the recording head
installed on the carriage.

In Figs. 66 and 67, a reference numeral 7036
designates an ink tank containing ink in it. Ink is
supplied to the recording head 7004 from the ink
supply noz2le 7005 of the recording head 7004 through
the hole 7038 of the ink tank 7036. Also, the
recording head 7004 is detachably coupled to the
hole 702]1 of the carriage 7020 by a means which is
not shown., A reference numeral 7037 designates
grooves provided for the ink tank 7036 which engage
with the bosses 7025 arranged on the carxiage lever
7024 rotatively mounted in the upper holes 7023 of
the arms 7022 which are provided on both sides of the

carriage 7020.



the ink tank 7036 to conplete the installation of the ink tank 7036 (Fig.
69). As described above, the wall 7039 is provided at the and portion of
the ink tank 7036 and further, the grooves 7037 are provi de away fqgmqyﬁm3
center of the ink tank 7036 while the bosses 7025 which engage wth the
grooves 7037 are provided on the carriage 7020. Hence, it becones possible
to prevent any 1 6 0C12003 - 108 erroneous installation of the ink tank
7036 on the carriage 7020. Also, in thel%&esent enbodi ment, the bosses
7025 are provided for the carriage |ower 7024, but the bosses 7025 are not

necessarily limted to that shape, if only these are in a protruded shape.
Figs. 70 to 73 illustrafn speratemamsérllenbbeli FMinttank 0360 sps that
schematically perspective _view showing an ipk.tank itself. Fig. 71 is a

si de vieM/scheﬁ&?iU&FFy7Eﬁ%m?ﬁd”FhénﬁnEaﬂﬁn 039 Y B RiREedyPRect i on

i ndi cated by an.gLr ?ngréﬁﬂn§i19éad70700'ii gide72 i a?lsscg:q%r%at rf?%'v@é per spective
ate e ' &)

view show ng the s e a recording head iS Tnsta on"a carrier

before the ink tanl kfgARenketh Ubdae GobEI @HL1e Rixk cakdiayed 13¢Rematically
perspective view showing the state where the ink tank is dttached to the

recordi ng head7024t akl Rdladnup hehararthieagak tanlEi D36 Ak athached €3, a
reference nuneral 7046 designates an ink tank containing ink init.
the recording head 7004 (Fig. 68). In this case, if
the ink tank 7036 happens to be upside down or inside
out, that is, directions other than the normal
direction, when it is installed on the carriage 7020,
the wall 7039 1s blocked by the recording head 7004
or the bosses 7025 are not matched with the position
of the grooves 7037, and even the installation on the
carriage 7020 is impossible.

Subsegquently, the carriage lever 7024 is held
down in the direction indicated by arrow A. Thus, the
ink tank 7036 is shifted in the direction approaching
the recording head 7004 ({(direction indicated by an
arrow B), and the ink supply nozzle 7005 of the
recording head 7004 is coupled to the hole 7038 of
the ink tank 7036 to complete the installation of
the ink tank 7038 (Fig. £9).

As described above, the wall 7039 is provided
at the end portion of the ink tank 7036 and further,
the grooves 7037 are provide away from the center of
the ink tank 7036 while the bosses 7025 which engage
with the grooves 7037 are provided on the carriage

7020. Hence, it becomes possible to prevent any



Ink is supplied to the recording head 7004 fromthe ink supply nozzle 7005
of the recording head 7004 through the hole 7048 of the ink tank 7046.

Al so, the recording head 7004 is detachably coupled to the hole 7048007 7003
the carriage 7040 by a nmeans which is not shown. A reference nuneral 7042
designates an ink tank installation guide provided for the carriage 7042,
and also 7047, a rib to prevent the errangggs. 16 OCT 2003 - 109
installation of the ink tank 7047. An operator inserts the ink tank 7046
into the guide 7042 of the carriage 7040 in the direction indi- cated by
an arrow Din Fig. 72 fromthe_hole 7048 so a5 to match the direction (E)
in which no rib SFPECESprastabiptiy ahahenpokahirnk02@34iath thee portion F
of the carriag wh he ink tank 7046 is attached to the recording
head 7004. The f‘crﬁ%(}tigﬁﬁ ?szhserted until the rib 7047 of the ink tank

7046 is allowed to buttpaqfhe ggg?gggé%dggttnggggggn%04é]ogg%g carriage

7040. Thus, the ink supply noz 5 of the recordf ng 004 is

coupled to the 25 2848ppbvidé® fdiK thdhkafedfge! DowRPIEIL, iR iRk tank
installation (Fig. 73). In this case, if the ink tank 7046 happens to be

upsi de down or ihesisgs @025 ahatndts ndcessheligh Léoitehstotdhat tshapet,he one
regul at ed, when#f: ii nounted on the carriage 7040, the rib 7047 stands in
the way so that *h&=¢Hr Fhege 3ot s rsetsadpAssh#R@. into the guide 7042;

thus disabling the instgallation .,  -: s91ustrate still another

embodiment. Fig. 70 is a schematically perspective
view showing an ink tank itself. Fig. 71 is a side
view schematically showing the ink tank viewed in the
direction indicated by an arrow C in Fig. 70. Fig.
72 is a schematically perspective view showing the
state where a recording head is installed on a carriar
before the ink tank is mounted on the carriage. Fig.
73 is a schematically perspective view showing the
state where the ink tank is attached to the recording
head installed on the carriage.

In Figs, 70, 71, and 72, a reference numeral
7046 designates an ink tank’containing ink in it.
Ink is supplied to the recording head 7004 from the
ink supply nozzle 7005 of the recording head 7004
through the hole 7048 of the ink tank 7046. ZAlso,
the recording head 7004 is detachably coupled to the
hole 7041 of the carriage 7040 by a means which is
not shown. A reference numeral 7042 designates an ink
tank installation guide provided for the carriage

7042, and also 7047, a rib to prevent the erroneous



As descri bed above, the rib 7047 is arranged at the and of the ink tank
7046 for the provision of the guide 7042 on the carriage 7040 thereby to
prevent the ink tank 7046 from being incorrectly nmounted on- the cabrQi(HJ803
7040. Figs. 74 to 76 lllustrate still another enbodinent. Fig. 74 is a
schematical ly perspective view showng an ink tank itself. Fig. 75 is a 16
OCT 2003 - 110 schematically perspeq}ﬁﬁg view showi ng the state where a
recording head is installed on a carriagé before the ink tank is nounted
on the carriage. Fig. 76 is a schematically perspective view show ng the

state where the ink tank is attached to the recording head installed on
the carriage. |ntiftalistdon,@f7sheinkieqhc®4vumeral 7056 desi gnates an

i nk tank t ai ni ink Jn it. Lok i | i.ed .t h dj d 7004
from the ink supply nof¥l €8758555: LEREFFECHRIAE gk J06h LRVBUTE  he
hol e 7058 of thegi tague Q5 : di 4 J
dgt:chablyocoupﬁ%%ﬂf% t he Zﬁé?@*?%ggr%%$%ﬁﬁﬁﬁgﬁki?gg ggggcgggﬁﬁgﬁgfhhich S

not shown. A reéfEenQsy HnTRERbw /52, dRSd 9NAL &5 o thBKnoi@nkod 1sdaldsat i on
gui de provided for the carriage 7050; 7057, a protrusion to prevent the

i nk tank from betmgatqlortdeudiyeabion e(E) and wHith na glboved7 propréed f or
the carriage to prevent the ink tank from being erroneously nounted.
sent for the ink tank 7046 with the portion F of the
carriage 7040 when the ink tank 7046 is attached to the
recording head 7004. The ink tank is inserted until
the rib 7047 of the ink tank 7046 is allowed to butt
the edge 7043 of the guide 7042 of the carriage 7040.
Thus, the ink supply nozzle 7005 of the recording head
7004 1s coupled to the hole 7048 of the ink tank 7046
to complete the ink tank installation (Fig. 73}.

In this casa, 1f the ink tank 7046 happens to
be upside down or inside out, that is, 4in the
directions other than the one regulated, when it is
mounted on the carriage 7040, the rib 7047 stands in
the way so that the carriage 7040 cannot be inserted
into the guide 7042; thus disabliny the installation.

As described above, the rib 7047 is arranged
at the end of the ink tank 7046 for the provision of
the guide 7042 on the carriage 7040 thereby to prevent
the ink tank 7046 from being incorrectly mounted on
the carriage 7040.

Figs. 74 to 76 illustrate still another

embodiment. Fig. 74 is a schematically perspective

view showing an ink tank itself. Fig. 75 is a



When an operator nounts the ink tank 7056 on the recording head 7004, the
Ink tank 7056 is inserted. into the guide 7052 of the carriage fromthe

hole 7058 in the direction indicated by an arrow D in Fig. 75 so tf&
protrusion 7057 of the ink tank 7056 and the groove 7053 of the ca pngW3
7050 are matched. The ink tank is inserted until the protrusion 7057
butts the end of the groove 7053. 16 QCH18003 - ill Thus, the ink supply
nuzzl e 7005 of the recording head 7004 and the hole 7058 of the ink tank
7056 are coupled to conpete the installation of the ink tank 7056 (rig.
76). In this case, if the ink tank 7056 happens to be upside down or

i nsi de out or arschemhsdcallly epdrapestilven vhiewnshbwine gHatsad te Reicek t ank
cannot be inserted intg the guide 7052 of the carriage 7050 because it is
bl ocked by the pr SEFAERLRT 5 Ligjilygsrilhgdi 8 2 reazniane defoxs dbecri bed

b , 1t is th Lb t t . the i t ank 7056 f b
?ngrgl I lad | ?ncoﬁ?’ggt%??}ki %gomé)’ﬁgpegd:\f/’%néﬁg sﬁlﬁn %?/g'grcﬁl’i%i r?gfrt%'!rgeaebpgt rusi on
Lo b Tk g aecRORgescr V) ol 0047 HOSRLLPTod S IEn R Of the

carriage 7050. Fig. 771 as ano i ment, ate where
a head cartri dgeng800Rxi easepad At chblBORbaLkECrdsh I e dd 230022 and i nk

tank $002b. In the present enbodi ment, the recording
installed on the carriage.

In Figs. 74 and 75, 2 reference numeral 7056
designates an ink tank containing ink in it. Ink
is supplied to the recording head 7004 from the ink
supply nozzle 7005 of the recording head 7004 through
the hole 7058 of the ink tank 7056. Also, the
recording head 7004 is detachably coupled to the
hole 7051 of the carriage 7050 by means which is not
shown. A reference numeral 7052 desgicgmates an ink
tank installation guide provided for the carriage
7050; 7057, a protrusion to prevent the ink tank
from being erroneously mounted; and 7053, a groove
provided for the carriage to prevent the ink tank
from being erroneously mournted.

When an operator mounts the ink tank 7056 on
the recording head 7004, &he ink tank 7056 is
inserted into the guide 7052 of the carriage from the
hole 7058 in the direction indicated by an arrow D
in Fig. 75 so the protrusioen 7057 of the ink tank
7056 and the groove 7053 of the carriage 7050 are
matched. The ink tank is inserted until the

protrusion 7057 butts the end of the groove 7053,



head 8002a and ink tank 80026 are coupled in such a manner that an ink
supply tube 8002a4 fornmed in the recording head 8002a to supply ink to the
recording head 8002a fromthe ink tank 8002b is coupled to a seal rlih@CT 2003
8002b4 provided for the ink tank 8002b to prevent ink | eakage by being
fitted into the foregoing ink supply tube 8002a4, and then | ocking nails
8002b3 forned on the ink tank 8002b are 116 © C T 2003 - 11-2 coupled to
the receptacl es 8002a3 provided for the recording head 8002a to receive
the foregoing |ocking nails 8002b3. Reference nunerals 8002al and 8002b1l

desi gnate the | ng, mar k rovided faor the ink tank 8002b to indicate a
correct positigﬁ&%%’tﬁge #ﬂge PRy IRAFHE IIEY BEi Rae cERRATENG3002a2 and

8002b2, marks prwiad o] t r ' 8002 and J tank 8002b,
respectively, to ind?gg?e£?%egﬁﬁirec{f%ﬂ¥# %%a%Pghg?ﬁegiﬁgnigggoﬁﬁfed and are
arranged in striopgleafl tdi Eomperd €l Ar:thiaAeiRE LLCALI NG hgad 8002a and
I nk tank 8002b, lines engraved, or the Ilike to facilitate discrimnating
the coupling di"0&8&t ilBhgof7€he recordi ng head 8002a and ink tank 8002b
when separated; 8002&5,_a contact to nake electrical connection between

the carrier 8001 and rERoFRAHFaREnd iS0GRe Whkntanke T3k heppenisdge 8002 is

nounted on the car Leﬁ 8001; and 8002b5, a receptacle for a lock lever (to
be descri bed Iater? t BPPHRE 19 1R¥ad RSAPer PHGeCBORDY (Fh&Fe carrier when the

head directions than normally requlated, the ink tank
cannot be inserted into the guide 7052 of the carriage
7050 because it is blocked by the protrusion 7057;
disabling its installation.

As described above, it is thus possible to
prevent the ink tank 7056 from being installed
ineorrectly into the carriage 7050 by providing the
protrusion for the ink tank 7056 as well as tha
groove 7033 for the guide 7052 of the carriage 7050.

Fig. 77 illustrates, as another embodiment,
the state where a head cartridge 8002 is separated
from a recording head 8002a and ink tank 8002b.

In the present embodiment, the recording
head 8002a and ink tank 8002b are coupled in euch =z
manner that\an ink supply tube 8002a4 formed in the
recording head 8002a to supply ink to the recording
head 8002a from the ink tank 8002b is coupled to
a seal ring B002b4 provided for the ink tank 8002b
to prevent ink leakage by being fitted into the
foregoing ink supply tube 8002a4, and then locking

nails 8002b3 formed on the ink tank 8002b are



carriage 8002 is nmounted on the carrier 8001. Fig. 78 illustrates the state
where the recording head 8002a and i nk tank 8002b are on the way to be
coupl ed. Wien the ink tank 8002b is being inserted into the recordlﬂ@lﬂadmm
$002a, a load is nore increased in pressing it where the | ooking nails
8002b3 butt the locking nail receptacles 8002a3. 1 6 0 C T 2003 - 113
However, in this state, the matching_ ks 8002al and 8002bl are stil

di spl aced. Thus, an operator can recognlze that the coupling is stil

i nconpl ete. When the ink tank 8002b is further pressed, the arns of the

| ocki ng nails 8002b3 are bent to clinb over the receptacles 8002a3 to

2l oW them 1o BE.boLiSth Gl SRblyradin oddd ITRL60:Ga TRe Ko 00221 and

8002b1l are matché l'us this ate Fig. 80 illustrates

the state wher erébgrdnay head taroudset@()ﬁb?cmrarrwat gdragoihe Lockirsy . Here,
the recording head 8002a and i nk tank 8002b are not particularly coupled
securely. Therenaslst8002k8. sﬁa@erbntawnumaﬂm&niﬁﬁﬂéaéhaadc6ﬁﬁﬁbhg state of

the head cartridge 8002 shown in Fig. In the present ngodlnent a
correct installé&esbgngie ﬂ%sﬂ“ﬁrtéhé%rinaq}?ﬁ FrFeryiged; FoT tRe(+RE. 1n Fig. 80,

there are provided, foro fine , Gantiel, 800k ALY §ekikaah SRniAg! 8001a to
inserting amount when being coupled; 8002a2 and
8002b2, marks provided for the recording head 8002a
and ink tank 8002b, respectively, to indicate the
direction in which these are coupled and are arranged
in stripes of different colors from the recording
head 8002a and ink tank B0O2b, lines engraved, or the
like to facilitate discriminating the coupling
direction of the recording head 8002z and ink tank
8002b when saparated; 8002a5, a contact to make
electrical connection between the carrier 8001 and
recording head 8002a when the head cartridge 8002 is
mounted on the carrier 8001; and 8002b5, a receptacle
for a lock lever (to be deseribed later) to fix the
head cartridge 8002 to the carrier when the head
carriage 8002 is mountéd on the carrier 8001.

Pig. 78 illustrates the state where the
recording head B002a and ink tank $002b are on the
way to be coupled.

When the ink tank 8002b is being inserted
into the recording head 8002a, a load is morxe
increased in pressing it where the locking nails

B8002b3 butt the locking nail receptacles 8002a3.



el ectrical connection with the recording head 8002a; a resilient nenber
8001h rmade of rubber or the like to give pressure needed for the

el ectrical contact; an operation |ever 8001c to nount or denmount thepsEARNN
cartridge 8002; a cartridge locking | ever 8001d to fix the head cartridge
to the carrier 8001; a lever spring 800le to bias the operation |ever

8001c; a push lever 8001f to support _t head cartridge 8002 1 6 O CT 2003
- 114 fromthe beneath; and an interlocking | ever 8001g to nove the

f oregoi ng push | ever 8001f. The four conmpo- nents, the operation |ever

8001c, cartridge locking |ever 8001d, push |ever 8001f, and interl ocking

| 8001g, 2 | ' T. ,
e operati on | one soo1 2= SRR S B ARG REDH, b O JAAE AT ) ocki n

t he operation |ever 1c, car e | ocki ng

| ever 8001g, ar e3domear heekisBghY &iesihand Qﬁ'ﬁﬁﬁt,eﬂniapéi@ﬁ&oﬁ:?m whi | e

t he novenent of the operation lever 8001lc is transferred to the push |ever

8001f through thmcdgnieel ehktnght evaip130@1ds WeeDlt DReempBes®, cartridge
8002 on the carrier 8001, the above-nentioned | evers are biased by the
| ever spring 800le in cWbekwike ink Riapk 8002bThe $tzmtkeshpwessedlFig. 80 is
such that the head cartridge is nounted under this condition. Fromthis
state, the operdtiPofi*Pa&vef Bbei1toskindomadds BACRRA aBerkert ofP i ndicated by

an arrow c. Then, e leading fggLﬁgaéfE% 8339a5e¥§ra§98%ftﬂ§hlégmared to
be joined correctly. Then, the matching marks
§002al and 8002bl are matched. Fig. 79 illustrates
this state.

Fig. 80 illugtrates the state where the head
cartridge 8002 is mounted on the carriex. Here, the
recording head 8002z and ink tank 8002b are not
particularly coupled securely. Thexe is still a
space between them in such a coupling state of the
head cartridge 8002 shown in Fig. 80. In the present
embodiment, a correct installation is possible even
in such a state as this.

In Pig. 80, there are provided for the
carrier 8001 an electrical tontact 800la to make
electrical connection with the recording head B8002a;
a resilient member 8001k made af rubber ar the like
to give pressure nceded for the electrical contact:
an operation lever 800lc to mount or demount the head
cartridge 8002; a cartridge locking lever 8001d to
fix the head cartridge to the carrier 8001; a lever
spring 800le to bias the operation lever 800lc: a

push lever BOO1lf to support the head cartridge 8002



As the
I nterl ocking | ever 8001g

cause the head cartridge 8002 to be | owered |ikew se.
| ever 8001c is further rotated, the
fromthe push I ever 8001f and is no |onger rotated; thus the
becom ng as represented in Fig. 81. Wen the operation |ever
further rotated, the cartridge |locking |ever 8001d begins to
tank 8002b. Here, even if there is a §9qﬁe_due to inconplete
0C12003 -115- of the recording head 8002Za and i nk tank 8002b,
is pressed by the cartridge | ooking |ever
Hence, ultimtely,

operation
Is parted

stateq g neT 2003

8001c is

push the ink
coupling 1 6
the ink tank

8001d in the nounting direction.
t he recordi ng head 8002a and ink tank 8002b are

conpl etel y coupl ésoastierbeaeathe Bradaw alitdrigeKi0Q? 1eiverndo0lede®n t he

carrier 8001. Fig. 81 illustrates the state where the head

cartridge 8002

is fixed to the veveithe faregoihgspush atevemfd)ithe Gher fohoncémper 8041c

Is rotated in counterclockw se, the_leadin
| ever 8001d reach@REE hethepRBeratdgn otoYere &
(Fig. 82)_ Thus, 4} t f
cartridge Iockinég¥%5er

agai nst hte forcgg M Ryikhe
| ocking | ever 8001d” becomes | ooke

gﬁﬂﬁ)réﬁ el aBQ%gththEu t

w, as still ther e

end of the cartrijdge
iCGFAFigEnt 4PCKiBT he | ever

155 PRV ER OO A e eogRRE) VA s

| ocki ng
t he

e Cartridge
odi ment, the

description w || tiesratitnp@heatsasehahsper A 4ivre QavlarNg001lc, cartridge

locking lever 80014, and interlocking lever 8001lqg,

are interlockingly fixed and operated in synchronicsm

while the movement
transferred to the push lever B8001f through the
interlocking lever 8001g.

When there is no cartridge 8002 on the

of the operation lever 8001c is

carrier B00l, the above-mentioned levers are biased

by the lever gpring 800le in clockwise in Fig. 80.

The state shown in Fig. 80 is such that the head

cartridge is mounted under this condition.

From this

state, the operation lever 800lc is rotated in the

direction indicated by an arrow c. Then, the

leadiny end of the push lever 8001f is lowered to

cause the head cartridge B002 to be lowered likewise.

235 the cperation lever 8001lc is further rotated, the

interlocking lever £00lg is parted from the push lever

B00lf and is= no longer rotatad; thus the state

becoming as represented in Fig. 81.

When the operation

lever B800lc¢ is further rotated, the cartridge locking

lever 80014 begins to push the ink tank 8002b.

Here,

even if there is a space due to incomplete coupling



I ndi cation marks are provided for a type which stores an ink tank in a
recordi ng head housing. Fig. 83 is a schematically perspective ViemﬁﬁUCTZNB
illustrating a recording head and ink tank according to the present
enbodiment- Fig. 84 is a plan view. in Fig. 83, a reference nuneral 8200
designates a recording head and 8220, an ink tank. For the foregoing
recordi ng head 8200 there are provided gkgozzle unit 8201 to eject 1 6 OCT

2003 - 116 ink droplets; a supply tube Z to receive the ink supply
froman ink tank 8220; a w ndow 8203 to exam ne nmatching marks; marching
mar ks 8204; finger stays 6205 for the renoval of ink tank 8220; and

| ocking nails 8966tHh8 Fegoxdicng Meada§R08228nd Fork ttank RGN .nghenk  t ank

8220 there are prQyi mat chi ng lJjpnes 8221;  fjnger. stays 8222 for
instal | ation use'{'?&aggl }r"iklﬁpp’ﬁ%ed g? ¢t 525 tpbt9R i EkIRS HEVRST egoi ng

recording head 88093 2RdA@GRRIAGLES (3284, 10nT COBLYE LG dioredqing

| ocking nails 8206. The coupl i ng enrn ank isC ed by

inserting the i nkhkapkcoraidie Héaneabiool hngi Lot €danibYs @AW, As shown in
the left-hand side in Fig. 84, when the ink tank 8220 is inserted into the
correct positiofgmphetety civupdedarnk $204a9f thdcheRT arzditig.dgec8d08200 and
the matching line 8221 of_the ink tank 8220 are matched. Hence, it is easy
to discrininate 1HnReHRYed IR ithet sprELeBn89@1leorrect |y conducted or

Fig. 81 illustrates the state whera the head
cartridge 8002 is fixed to the carrier. From this
state, when the operation lever B800lc is rotated in
counterclockwise, the leading end of the cartridge
locking lever B001d reaches the lower sida of the
rotational center of the lever (Fig. 82). Thus, by
the force exerted by the resilient member 800lb, the
cartridge locking lever 8001d is further pressed in
counterclockwise against hte force exerted by the
lever spring 800le. Thus, the cartridge locking
levex 8001d hecomes locked.

Now, as still another embodiment, the
description will be made of a case where the coupling
indication marks are provided for a type which stores
an ink tank in a recording head housing. Fig. 83 is a
schematically perspective view illustrating a
Yecording head and ink tank according to the present
embodiment. Fig. 84 is a plan view. In Fig. 83, a
reference numeral 8200 designates a recording head and
8220, an ink tank. For the foregoing xecording head

8200 there are provided a nozzle unit 8201 to eject



not. If the installation is incorrect, the matching mark 8204 and matchi ng
line 8221 are displaced as shown in the right-hand side in rig. 83. Since
the exam nation w ndow 8203 is diagonally provided with respect to 1t @7 2003
installation direction, even a slight displacenent in the installation
direction is enphatically indicated so as to nake di scrimnation easier.

16 0 C 7 2003 - 117 As still another enngdinent, Fig. B5 illustrates a
case where a click is provided for the coupling of a head cartridge and
carrier in a node that an ink tank is stored in the recording head

housing. Fig. 85 is a schematically perspective view show ng a_recording
head and ink tankXadEOPARRE: t & FHEP L tadbenf28AbeRi TRERLVerSheed®h el enent

whi ch h th f ti b . ref K_i Provi ded

" The cor r esporAHERI GEAP: B, b At 6 204c | FLIERY (Rdr HrFiBE
itted. In Fia ] . { ap b is.i ] : : :

?2hic:ted By gg arrgﬁkgéa#?ﬁs?espégg'to"h?ﬁgn§%§%?gﬁﬁ%ﬂﬁéag g%b%g?gggg

these are coupl egbrbheClkbfkirdg Of idie taakl 8280902ak AldaXigRd niad 1EW0

| ocations on the recurrent head side and the receptacles 8002a6 on the
i nk tank side. &6 eoofilknghdehtk 8G03a Bi2g0.i nBéxl ttex fioregodngi Le&t i on

I ndi cated by an arrow B which Js the sane as the direction indicated by

the =ow A with %%@¥pE2R0t there axh Hrevigedimahehing lines 8221;
finger stays 8222 for inmstallation use; an ink supply

outlet to supply ink to the foregoing recording head
8200; and receptacles B224 to receive the foregoing
locking nailg 8206.

The coupling of the ink tank 8220 is conducted
by inserting the ink tank in the direction indicated
by an arrow.

Ag shown in the left-hand side in ¥ig. 84,
when the ink tank 8220 is inserted into the correct
position, the matching mark 8204 of the recording
head 8200 and the mmtching line 8221 of the ink tank
8220 are matched. Hence, it is easy to discriminate
whether the installation is’correctly conducted or
not. If the installation is incorrect, the matching
mark 8204 and matching line 8221 are displaced as
ghown in the right-hand side in Fig. 83. Since the
examination window 8203 is diagonally provided with
respect to the installation direction, even a slight
displacement in the installation dlrection is
emphatically indicated so as to make discrimination

easier,



coupled thereto by clicking of a spring 8001h and a receiving portion

8002' a7. The ink tank 8002b can be replaced alone even in a state where
the recording head 8002a is coupled to the carrier 8001, but since 1tH@T 2003
i nk tank 8002b and recordi ng head 8002a are nounted or denmounted in the
same direction, the strength of the click for coupling for the ink tank
8002b shoul d be set weaker than that-o¥l%the click for 1 60CT 2003 - 118
coupling the recording head 8002a. In this way, when only the ink tank
8002b is replaced, it is possible to prevent the recording head 8002a from
being renoved together with the ink tank by m stake. Al so, as shown in

rig. 86, the install ati®h sth¥leanocdhest erhedinent diFphdd 8002a and t hat

of the ink tank 8002b are nmade different. _ As a.result,é%t be% nmes
possi bl e to rel FAbPSTERREIA FaR® MRSER RafidRE IBrPINEY4fk I 8nd
recordi ng head s at el In Fig. 86, .alth h - Way: le the ink
tank 0002b and Fgggiﬁéidmﬁé%gugﬁgf?rgFéﬁgﬁegggn%igggﬂ?ﬁgI%ﬁggH%éscribed I n

conj uncti on wi t By sn 85y 448 did GRLAES 1hNEHI £8csH18 PO Ng head 8002a

and carrier 8001 are coupled are different. In order to couple the
recordi ng head 8808ind o tIBy LT iy 2 §dhtmathealbg opaltsppdicad 8G@2a nust be
slight displaced at first before being nounted on the carrier 8001. If
the armount of sebbwingisprexwnding hesdnendehdlighank FFPBHEELAFC thecaused
to butt a slop ,

present embodiment. For each element which has the

same function as above, the same reference mark is

provided in the corresponding location, and the

description thereof will be omitted.

In Fig, 8S, the ink tank B002b is installed in

the direetion indicated by an arrow A with respect to

the recording head B002a, and these are coupled by

clicking of the nails 8002a6 arranged in two locations

on the recurrent head side and the receptacles 8002a6

on the ink tank side. The recording head 8002a is

installed in the direction indicated by an arrow B

which 1s the same as the direction indicated by the

arrow A with respect to the carrier 8001 and is

coupled thereto by clicking of a spring B0Olh and a

receiving portion B002a7. The ink tank 8002b can be

replaced alone even in a state where the recording

head B8D02a is coupled to the carriexr 8001, but since

the ink tank 8002b and recording head 8002a are

mounted or demounted in the same diraction, the

strength of the click for coupling for the ink tank

8002b should be set weaker than that of the click for



8001n provided for the carrier to displace the recording head 8002a in the
hori zontal direction, at the sanme tinme preventing the intervention of the
nai |l s 9001m and recept acl es 8002a8_ When the recording head 8002a ish 0CT 2003
nounted on the carrier as indicated by an arrow D, it is shifted in the
hori zontal direction to conplete the installation by clicking of the nails
8001mon the carrier side and the 160CT2003 - 119 receptacles 8002a8 on
the recording head side. As shown in-Fil§.-87, the recordi ng head 9002a and
i nk tank 9002b are coupled by inserting a connecting rod 9002d into a
connecting hole 9002e. The connection and separation operations are
executed on theoualiner tA801ecdndilrey deadndoctde. | | e tPricvvdgd when t he
carrier. Here, the description and repre- sentation of such gperations by a
drawi ng wi | | be ondyi tthed inkistest 8 002he isnkepdacedy t¥t dife PIEGIOWt h t he
recordi ng head 9042a and ink tank 9002b_being coupled .is nounted on a
carrier to operéFbFﬁFWﬁPFnﬁpeAFW%F@P@ﬁbBeﬁGngP%?a9§ﬁ§m&§§F§hates an

absor bent accor im%%eh:)ﬁtgggi‘.ﬁrz_gsqei&tq Lﬁl}\éggtﬁ_g\/gﬁgdbl S .rg%gg: of a -high

nol ecul ar pol ymeér or - '%fyhngeﬁ'on the carrier
by a doubl e coated adneshyg, 2ngAk LRepibkessr tlaliddtaanggphent s

pl aced beneath the coupling portion of t connecting rod 9002d and

connection hol e 2'rQ@2eont BAt thé,rddoriding head 8002a and that of the
ink tank 8002b are made different. As a result, it
becomes possible to reliably conduct the installations
of the ink tank and recording head separately.

In Fig. 86, although the way to couple the
ink tank 8002b and recording head 8002a are tha same
as the case described in conjunction with Fig. 85,
the directions in which the recording head 8002a and
carrier 8001 are coupled are different. In ordexr
to couple the recording head 8002a to the carrier
8001, the recording head 8002a must be slight
displaced at first before being mounted on the
carrier 8001. If the amount of such a displacement
is not enough, a pin 8002a9% is caused to butt a slop
8001n provided for the carrier to displace the
recording head §002a in the horizontal direction, at
the same time preventing the intervention of the
nails 800lm and receptacles 8002a8. When the
recording head 8002a is mounted on the carrier as
indicated by an arrow D, it is shifted in the
horizontal direction to complete the installation by

clicking of the nails 800lm on the carrier side and the



provided in the vicinity of the coupling portion of the recording head and

I nk tank. Therefore, when the recording head 9002a and i nk tank 9002b are
separ ated, the absorbent 9043 receives ink dropping fromthe outer 160CT 2003
peri phery of the connecting rod 9002d and the end of the connecting hole
9002e and holds such ink droplets to prevent themfromflow ng outside-
Here, the vicinity of the coupling parfjpn 1 6 0 C 12003 - 120 neans in
the present invention that the area including the coupling portion and its
vicinity where ink | eakage or ink scattering takes place when the
recording head and ink tank are separated. Now, still another enbodi nent

Wil be describeGaeceptazieWnsbf2is don &he 32020 RGN Loabrovided
beneath the coupling portion of the connecting rog 9002d and connection

hol e 9002e for the carri as 8R6in idlEiqir édentthenpedos@ihg i Besd fERiZae when
t he absorbent 9043 shown in the enbodi mrent described in conjunction wth
Fig. 87 cannot bendl daédtanka?fezlh rane lass@liednby Yheartirg pg esent

enbodi ment, it is possihle to a*éom/the absorbent 9043 to be adhesively
arranged at an &PFRECEPIpEeRt? e 4Dty AseonpRRERFPBPHY TFMR- t he

coupling portiong s received by the grqQ 9001h and by _capill ar
phenonenon, it fF@%scgﬁgﬁ g%ﬂ% a%ékﬁ%hf fB.OBFFFﬁﬁ?%?ygg?t ¥%§§§é§;the

?Ezgrebent 9043 adhehiengatpibhesdd Al lhyq e hat PRe 01 PRV oAl addren hel d

for the carrier. Here, the description and repre-
sentation of such operations by a drawing will be
cmitted.

Usually, the ink jet cartridge 9002 with the
racording head 90023 and ink tank 9002b being coupled
is mounted on a carrier to operate printing. A
reference numerxal 9043 designates an absorbent
according to the present invention and is made of a
‘high molecular polymer or ‘the like. It is adhesively
arranged on the carrier by a double coated adhesive
tape or the like so that the absorbent is placed
beneath the coupling portion of the connecting rod
9002d and connection hole 9002e, that is, it is
provided in the vicinity of the coupling poxtion
of the recording head and ink tank. Therefore, when
the recording head 9002a and ink tank '3002h are
separated, the absorbent 9043 receives ink dropping
from the outer periphery of the connecting rod 90023
and the end of the connecting hole 9002e and holds
such ink droplets to prevent them from flowing

outside. Here, the vicinity of the coupling portion



Subsequently, still another enbodinent wll be described. As shown in Fig.
89, the absorbent 9043 is arranged adhere to the recordi ng head 9002a.

Also, in Fig. 90, the absorbent 9u43 is fitted around the outer per{pHB€T 003
of the connecting rod 9002d and pressed onto the ink tank 9002c side by a
conpression spring 9044. Thus, when separated, it is renoved fromthe 1 6

O CT 2003 - 121 connecting rod 9002d_m@g§q absorbing ink existing on the
outer periphery of the connecting rod 9 d. Further, a groove is provided
for at |east one of the recording head 9002a and i nk tank 9002c; thus
arranging a structure which can bring abqut the same effect as, the

enbodi nent  des9aREd in tASnPEREER BRI 108 Fhaggthe preq AR TR %ot her

enbodi rent will _,be described. As shown.in Fig..91, the pres odi nent
e CSueh that | (T SORBLBBH BPREIT: b asrTEAr LhAEE itk M SaeReOT ¢
ith Fig. 87 i I4f; n.the [nk S| - L LA

enbodi ment Wi ﬁlﬁgngﬂ%%%t%g EHSAE%%%\?&}%C# k’.ﬂgf‘ gng ; %6%#%@;2%4?’?’nbodi ment

s such that a it emy epelkl apb tepatafsd. is given to the connecting rod
9002d while a hydrophilic treatnment is given to the connecting hol e 9002e.
In the case, ink doesNost, atihdleabothdre edmddarnhgwidl Be0Resamihgd.ch

As shown in Fig. 88, a groove 5001b is provided
beneath the coupling portion of the connecting rod
9002d and connection hole 9002e for the carrier 9001.
The present embodiment is effective when the absorbent
9043 shown in the embodiment described in conjunction
with Fig. 87 cannot be placed at a desired leocation,
With the present emhodiment, it is possible to
allow the absorbent 9043 to be adhesively arranged at
an arbitrary position. At first, ink dropping from
the coupling portion is received by the groove 9001b,
and by capillary phenomencn, it flows along the
groove 9001b. Ultimately, it reaches the abscrbent
9043 adhering to the trailing end of the groove and
then held there.

Subsequently, still another embodiment will
be described.

AS shown in Fig. 89, the abhsorbent 9043 is
arranged adhere to the recording head 9002a. Also,
in rig. 90, the absorbent 9U43 is fitted around the
outer periphexry of the connecting rod 50024 and pressed
onte the ink tank 9002¢c side by a compression spring

9044. Thus, when separated, it is removed from the



the water repellent treatnment is given. It always adheres to the ink hole
9002e where the hydrophilic treatnent is conducted. As a result, there
will be no ink |eakage frominside the ink tank 9002c to the outsildeDCT 2003
Fig. 93 illustrates another enbodinent and is a block diagram show ng a
circuit to detect the ink tank and ink anount using a detection term nal
9360 and 160C12003 - 122 detection pin 9380. This circuit is provided in
the ink jet recording apparatus body described earlier. In Fig. 93,
whet her the ink tank is present and also a sufficient ampunt of ink exists
or not is determned by the discrimnating circuit 9300 on the basis of
the detection re§GPPECHING HEd {006 whidecabsorbind cduik «xd88ing escor dance
with the contact/ n§n-contaqt bet ween .t he detectjon termnal 9360 and

a

detection pin 9388aSUHEY PSR HIREYe R s thAGCEMRRARLINF T9dh@082%descr i bed

above The signal i gﬂg% detectjgn S s..are transmtted to a
control circuit g&%%“%‘hgag ont rvgl g'%i %%h?%déﬁofs&% sai?nlsatazﬁrtl e%?ilei Er:l’E the ink
tank 9900. if itthe fecd¥hidintheaak seukat Snatiigc Usiial Jre:dicRgsoperation
such as driving of the recording head will be conducted through the
carriage drivingrtamginng atroittirbowhidhscars maing s ahd sameor di ng
head driving circuiit 9500. On the other hand, if the discrimnating
circuit 9300 det8Efechdis ithe evhediment deswridiediinc ronivsagticausitht he

Fig. §8.

Subsequently, another embodiment will be
described.

As shwon jn Fig. 91, the present embodiment is
such that the absorbent in the embodiment described in
conjunction with Fig., 87 is arranged on the ink tank
side.

Now, still another embodiment will be described.

As shown in Fig. 92, the present embodiment is
such that a water repellent treatment is given to the
connecting rod 90024 while a hydrophilic treatment is
given to the comnecting hole 9002e. In the case, ink
does not adhere to the connecting rod $0024 to which
the water repellent treatment is given. It always
adheres to the ink hole 9002e where the hydrophilie
treatment 1s conducted. As a result, there will be
no ink leakage from inside the ink tank 9002c to the
cutside.

Fig. 93 illustrates another embodiment and is a
block diagram showing a circuit to detect the ink tank

and ink amount using a detection terminal 9360 and



recordi ng operation to be disabled. Also, the control circuit 9400 causes

an indication device 9600 to indicate the results output fromthe
discrimnating circuit 9300. In this respect, according to the preseht 0CT 2003
enbodi ment, the detection is conducted by two detection pins 9384 to

detect the presence of ink, but it nmay be possible to detect the renaining
anmount of 1 6 OCl2003 - 123 ink by detecting the material value of ink
using the two detection pins 9380. Alsqzzin the present enbodi nent, the
current detection circuit 9200 and discrimnating circuit 9300 are

provi ded on the recording apparatus side, but it nmay be possible to

arrange them ofetdtitia$inCdnBBOHL d08n St dSirdil+aRQ! BbvEALQUL B, t he details
of which are shown in Fig. 94, the detection teriminal 9350 to detect the

presence of t hink et adcodd8fgi appatange bodin deBeribedi egeliks si de. Hence,
It becones possible to detect the presence of ink tank and ink as well in
accordance with the irddt &igat 28n whetler Hdwd iokr trrMgbs pressnt ¢éadri age HC.

As descri bed %ggve, each .of. the enbodinents is effective by itself, but it
may be possi blTFD 2 RS eRtppEPaRt 18F it REdEtEBHPHetS in order to

provide an inkyl&l, [§COF %&n%gpgfgg}:ﬂginha@éinn FrcligNslogeld ARl 1ty
bagis of the detection results of the current
detection circuit 9200 in accordance with the contaot/
non-~contact between the detection terminal 9360 and
detecticn pin 9380 as well as the existing amount of
ink as described above The signals carrying the
detection results are transmitted to a control
circuit 9400, The vontrol circuit 9400 is installed in
the ink tank 9900. If it is found that ink exists,
the usual recording operation such as driving of the
recording head will be conducted through the carriage
driving (driving circuit for this is not shown) and
recording head driving ecircuit 9500, On the other
hand, if the discriminating circuit 9300 detects no
ink. Then, the control circuit 9400 causes the
recording operation to be disabled.

Also, the control circuit 9400 causes an
indication device 9600 to indicate the results output
from the discriminating cireuit 9300.

In this respect, according to the present
enbodiment, the detection is conducted by two
detection pins 9380 to detect the presence of ink, but

it may be possible to detect the remaining amount of



In this respect, particularly anmong ink jet recording nethods, the present

I nvention produces an excellent effects on a recording head and recordi ng
apparatus which creates change. of state in ink with neans provided159512m3
generate thernmal energy to be utilized for ejecting ink (el ectrothernma
transducers, |aser beam or the like, for exanple). Regarding the typical
structure and operational 16 0 C 1 200J -124 principle of such a nehtod,

it is preferable to adopt those which d@d be inplenented using the
fundanmental principle disclosed in the specifications of U S. Patent Nos.
4,723,129 and 4,740,796. This nethod is applicable to so-called on-demand

type recordi ng fysiBmMaetRdtangORhk MRSy {18 J186L H &kaiiéiﬁg‘ he
Particularly, however, it is suitable for the on-demand typ Because t he

principle is sutwe tdedtecttioneashsodB80lri ving signal, which provides a rapid
tenperature rise beyond a departure from nucleation boiling point In
response to recording fESrmAR the Pxcapp iebddimente| éber curtéet mal
transducer disppsed qn a LiguLd §ink) retaining sheet or liquid passage
whereby to caus¥ta9hoR EirFBther 789 3nd Mdrcdmirgtdagerdretiher mal  energy

to produce fil gy 1129 S t herpoacti ve ..portion of the_ recordi ng head;
t hus effectiveliﬂﬁza in8.98 %gg?henr TS S APPER25RS aSh®bl e in t he

recording |iquiut @ithikhyoBe H8soNS1d Of AGHQf therdbhVing gégpals. By the
devel opment and contraction of the bubble, the
cartridge side.

In another embodiment the details of which are
shown in Fig. 94, the detection terminal 9360 to
detect the presence of the ink tank 9500 is arranged
on the carriage HC side. Hence, it becomes possible
to detect the presence of ink tank and ink as well in
@ccordance with the installation of the head cartridge
on the carxriage HC.

As described above, each of the ambodiments
is effective by itself, but it may be possible to
combine a pluraiity of these embodiments in .order to
provide an ink jet recording apparatus having a
higher reliability.

In this respect, particularly among ink jet
recording methods, the present invention produces an
excellent effects on a recording head and recording
apparatus which creates change of state in ink with
means provided to gensrate thermal energy to be
utilized for ejecting ink (electrothermal transducers,
laser beam, or the like, for example) .

Regarding the typical structure and operational



liquid (ink) is ejected through a discharging port to produce at |east one

droplet. The driving signal is preferably in the formof pul ses because
the devel opnent and contraction of the bubble can be effectuated 160CT 2083
i nstant aneously, and, therefore, the liquid (ink) is ejected with quick

response. The driving signal in the formof pulses is preferably such as
disclosed in the specifications of 1 6_0C12003 -125 O S. Patent Nos.
4,463, 359 and 4, 345, 262. In addition,“@ﬁ@‘Tenperature i ncreasing rate of
the heating surface is preferably such as disclosed in the specification
of U S. Patent No: 4,313,124 for an exgel%ent recording in aﬂﬁetter
condi ti on. The BYTEiRte OF TIRY Pel6PEPRg hEal® PP IRF2SHE SRORACPR each of

t he above- nent i&@dgge thes SPeSd e (‘i%'h_gggax\@gr@;&i hg_laest ol %%H%ﬁg%?r arranged

to conmbine the discharging ports I qui d passage n ot her ma

transducers as giseeOsesl dibdiiB N LthBERbeODNEM DAY £ v, Bgar type
liquid passage or right angle liquid passage). Besides, the structure

such as di scl oskattemt t¥ms specd X3, A2 and ¢f{ 74D S79Fat atis Neshod, 388, 333 and
4,459, 600 wherein the thermal activation portions are arranged in a curved
area is also i#ephuedPlie thesqncadese PRAVEATRRA. tYRP FRHANAINT EMELBResent

I nvention is a i cable to the structure fisclosed I n %&Qinese Lai d- Open

Appl i cation No.*%9-3 PRYH W% tWPS TERAPAIRY; fyFiem. Farticularly,

however, it is suitable for the on-demand type because
the principle is such that at least one driving signal,
which provides a rapid temperature rise beyond a
departure from nucleation boiling point in response
to recording information, is applied to an electro-
thermal transducer disposed on a liquid {(ink)
rataining sheet or liquid passage whereby to cause
the electrothermal transdnecer to generate thermal
energy to produce film boiling on the thermoactive
portion of the recording head:; thus effectively leading
to the resultant formation of a2 bubble in the recording
liguid (ink) one to ane for each of the driving signals.
By the develcopment and contraction of the bubble, the
liquid {(ink) is ejected through a discharging port
to produce at least one droplet. The driving signal
15 preferably in the form of pulses because the
development and contraction of the bubble can be
effectuated instantaneocusly, and, therefore, the
liguid (ink) is ejected with gquick response.

The drxiving signal in the form of pulses is

preferably such as disclosed in the specifications of



used as the discharging ports for plural electro thermal transducers, and
to the structure disclosed in Japanese Patent Lai d-Open Application No

59- 138461 wherein an opening for absorbing pressure wave of the thef GCT 2003
energy is formed corresponding to the discharging ports. In other words,
according to the present invention, it beconmes possible to operate the
recordi ng assuredly irrespective of the_npgdes of the 1 6 OCT 2003 - 126
recordi ng head. Furthernore, as a full line type recording head having a

| ength corresponding to the maxi num recording width, it may be possible to
arrange a structure either by conbining plural recording heads disclosed
i n the above-nentioned specifi y | e recordi ng head
integrally coﬂ%tﬁ1uﬁﬂ§§“ﬁo§ °gov r&éﬁ?ﬁ% ganﬁqgf%ggddltlon t he present

invention is appli- Z%J @oéer{ﬁg géﬁy%rﬁgﬁgédiﬂgrbiiwthEﬂﬁen t he
recording head is fix e mai N assenbly, to a replaceable chip type
recordi ng head, He“atlﬁ%neﬁﬁfs&eiﬁqixrejmlab)‘zyvmhhthe tﬂm*%l%&ﬁﬁar atus and

can be supplied wwth 1nk wien it is nounted in the main f§$ng or to a
cartridge typelﬁeamcap&@ﬂﬁadtmavmﬁgl.aﬁm iDattengr Hp-i Ak3tdn Al so, it

is preferable to additionally provide ﬁﬁgrdlng hgag recovery means and
prelimnarily amuxideldeptnegssrdhneghinark gRas=tB8hsti tuent s

The structure of the recording head may be
as shown in each of the above-mentioned the specifi-
cations wherein the structure is arranged to combine
the discharging ports, liquid-passages, and the
electrothermal transducers as dizclosed in the above-
mentioned patents (linear type ligquid passage O
right angle liquid passage). Besides, the structure
such as disclosed in the specifications of U.5. Patent
Nos. 4,558,333 and 4,459,600 wherein the thermal
activation portions are arranged in 2 curved area is
alsoe included in the present invention.

In addition, the present invention is
applicable te the structure disclosed in Japanese Laid-
Open Application No. 59-123670 wherein a common slit 1s
used as the discharging ports for plural electro-
thermal transducers, and to the structure disclosed in
Japanese Patent Laid-Open application N&. 59-138461 wherein
an opening for absorbing pressure wave of the thermal
energy is formed corresponding to the discharging
ports. In other words, according to the present
invention, it becomes possible to operate the

recording assuredly irrespective of the modes of the



of a recording apparatus according to the present invention. These
elements will contribute to nmaking the effectiveness of the present
invention nore stabilized. To nane them specifically, such el ementsqgaCs 2003
cappi ng neans for the recording head, cleaning neans, conpression or
suction neans, prelimnary heating neans such as el ectrothermal
transducers or heating el enents other 4 hak such transducing type or 1 6
OCT 2003 - 127 the conbination of those types of elenents, and the
prelimnary ejection node besides the regular ejection for recording. As
regards the kind and nunber of the recording heads nountable on the
carriage, it nfPIFng hgrd- color ink, or may be plural heads
corresponding to a pI%ra&%t¥mof i nk mat erials having different recording
color or density. The pPESBATEPRGent? dh T eridde: tyefyresprEtigbl e to an

apparat us havi gt hlag.qgggf ?2?_\%% t%ﬁ%%%"%}?‘g (Eonp;ggnn?%gﬂmw th bl ack, a

multi-color nade wth ials a full-color

mode using the rdcsr@iagoliilibe, COt Ohsy Wik -i1A% RE 8Br-inteakal ly forned
recording unit or a conbination of plural recording headS. Now, in the

enbodi ments, actomditnget either Pyesefidinenilvealsebcboaihg absuds Wwhile the
I nk has been described as liquid, it may be an ink material which is
solidified beIé@ﬁFﬁésﬁépﬁntéhﬁe@b@t#1m&nnioﬁadqw@hbéaianti¢m5ruxnhy
temperature. S'a”%?ntg_gg L-gck:c;:ging head integrally constructed to

cover such a length.

In addition, the present invention is appli-
cable toc a serial type recording head wherein the
recarding head is fixed on the main assembly, to a
replaceable chip type recording head which is
connected electrically with the main apparatus and
can be supplied with ink when it is mounted in the
main aésemble, or to a cartridge type recording head
having an intergral ink container.

Also, it is preferable to additionally provide
recording head recovery means and preliminarily
auxiliary means which are arranged as constituents
of a recording apparatus according to the presant
invention. These elements will contribute to making
the effectiveness of the present invention more
stabilized. To name them specifically, such elements
are capping means for the recording head, cleaning
means, compression or suction means, preliminary

heating means such as electrothermal transducers orxr

heating elements other than such transducing type or



controlled within the tenperature not |ower than 30C and not higher than
70C to stabilize its viscosity for the provision of the stable ejection in
general, the ink may be such that it can be |iquefied when the appl il 61003
recording signals are given In addition, while preventing the tenperature
rise due to the thermal energy by the positive use of such energy as an
energy consuned for changing states 1-2Q01 2003 - 128 of the ink from
solid to liquid, or using the ink which will be solidified when |eft

intact for the purpose of preventing ink evaporation, it may be possible
to apply to the present invention the use of an ink having a nature of

being Iiquefied oy ég%bgggtiagp&%?%%%gﬁgkgg&_ﬁgiegggé?%/ %p%ﬂs an ink

capable of being ejected as Ink i ng 1 e liquefied

anyway when the %ﬁmﬁnﬁ&?r BYebfidh fdhe IH2s3GQM §RACE4hidl recOr di ng
signals, an ink ich w Il have already begun solidifying itself by the
time it reaches @jecadendifog peEbtdind0or an ink such as this, it nmay be
possible to retain the ink as a liquid or solid material in through hol es
or recesses formed in a peroagashecthe En@ @nd 2088exr §¢PLothemmaprednign
addition to those used as- an_image output , termnal of an information
processi ng appar RGFISsHORNtakle e gi2rriage, it may be a eingle

color ink, or may be plural heads corresponding to a
Plurality of ink materials having different recording
color or density. The present invention is effectively
applicable to an apparatus having at least one of a
monochromatic mode mainly with black, a multi-color
mode with different color ink materials and/or a
full-color mode using the mixture of the colors, which
may be an integrally formed recording unit or a
combinatien of plural recording heads.

Now, in the embodiments, according to the
present invention set forth above, while the ink has
been described as liquid, it may be an ink material
which is solidified below the room temperature but
liquefied at the room temperature, Since the ink is
controlled within the temperature not lower than 30°C
and not higher than 70°C to stabilize its viscosity
for the provision of the stable ejection in general,
the ink may be such that it can be ligquefied when
the applicable recording signals are given.

In addition, while preventing the temperature
rise due to the thermal enexrgy by the positive use of

such energy as an energy consumed for changing states



160C12003- 130 CLAIMSHEET 1. An inmage form ng apparatus for formng
an i mage by discharging liquid wused for image formng, the apparat ua 00
conprising a head for discharging said liquid; a tank arranged attac aﬁbq[;sI
and detachable with respect to the head, the tank storing liquid to be
supplied to said head; and a carriage with said head and said tank being
mount ed t hereon, scanned upon form ng aA8image, wherein a configuration
that said head can be individually attached and detached to be repl aced,
said tank can be attached and detached to be replaced, and said head and
said tank in an integrated state can be attached and detached to be
replaced 2. An imge form ng apparatus according to Caim1, wherein said
carriage is proyfdese Wd¥ Srdndisbilagetsi JeqiBthafy GalingORBRCingN and
separati on nechani smused for separating and connecting said tank

i ndi vi dual | y f remieh siatle behaod.igaifdelevbemnke Saiick tteartk fare theunt ed on sai d
carriage. 3. An inmmge form ng apparatus according to Claim1, wherein said
carriage is probbERRP&ih Rreyantiageisk devinaadiicsal idomidcbeon and

separation mechani s sed for .separating or connecti said head

TG vi dual 1y 1 TR e AREIY C8 GERCHIE SR SVETPR APE HSAnPEd on sai d
carriage 4. An jiagg f i a u i al , in a
signal transm ssion ﬁ)ﬁqﬁgﬁ @grﬁﬁ?éaﬁgﬁ]ﬁ%%gﬁgﬂg;x%%égg] o?{‘(])_} Fﬁggfeigform' ng
is disposed at amslibdwaach ¥ tharflataEhéAGL surh AR ARGk’ ekpBeappar at us

according to Caim4, wherein said head separately can be renovably
attached to sai®f dginicagsjected as ink ligquid by enabling itself to
be liguefied anyway when the thermal energy is given
in accordance with recording signals, an ink which
will have already begun solidifying itself by the time
it reaches a recording medium.
Foxr an ink such as this, it may be possible

to retain the ink as a ligquid or solid material in

throeugh hales or recesses formed in a porgus sheet



6. An image form ng apparatus according to Caim4, wherein said head
separately can be renovably attached to said carriage and said head. i

state of being coupled to said tank can be attached to and detached1ﬁﬁwﬁﬂm5
said carriage.. 7. An inmage form ng apparatus according to claim4, wherein
said carriage is provided with a, carriage side nechanical connection and
separati on nechani smused for separatinif9%nd connecting said head from and
to said carriage. 8. An inmmge form ng apparatus according to Caim4,
wherein said head is provided with a head side nmechani cal connection and
separation mechani smused for separating and connecting said head from and

to said carriage. )
employed in addition to those used as an image output

terminal of an information processing apparatus such

as a computer.
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CLAIM SEEET

1. An image forming apparatus for forming an image by discharging liquid
used for image forming, the apparatus comprising:

a head for discharging said liquid;

a tank arranged attachable and detachable with respect to the head,
the tank storing liquid to be supplied to said head; and

a carriage with said head and said tank being mounted thereon,
scanned upon forming an image,

wherein a configuration that said head can be individually attached and
detached to be replaced, said tank can be attached and detached to be replaced,
and said head and said tank in an integrated state can be attached and
detached to be replaced.

2. An image forming apparatus according to Claim 1, wherein said
carriage is provided with a carriage side mechanical connection and
separation mechanism used for separating and connecting said tank
individually from a state where said head and said tank are mounted on said
carriage.

3. An image forming apparatus according to Claim 1, wherein said
carriage is provided with a carriage side mechanical connection and
separation mechanism used for separating or connecting said head
individually from a state where said head and said tank are mounted on said
carriage.

4. An image forming apparatus according to Claim 1, wherein a signal
transmission portion for transmitting a signal for image forming is disposed at
said head and said carriage.

5. An image forming apparatus according to Claim 4, wherein
said head separately can be removably attached to said carriage.

6. An image forming apparatus according to Claim 4, wherein
said head separately can be removably attached to said carriage
and said head in a state of being coupled to said tank can be
attached to and detached from said carriage.

7. An image forming apparatus according to Claim 4, wherein
sald carriage is provided with a carriage side mechanical
connection and separation mechanism used for separating and
connecting said head from and to said carriage.

8. An image forming apparatus according to Claim 4, wherein
said head is provided with a head side mechanical connection and
separation mechanism used for separating and connecting said head
from and to said carriage.



