;o "HSUR () *+,-./e3eC**+46B6BTCR 1 I nk Jet Recordi ng Apparatus and a Met hod
for Installing Ink Jet Recording Head 9 BACKGROUND OF THE INVENTION 5 Field
of thg Invention The present invention rel‘ates to an in m
apparatus using the ink jet recordi ng nmethod whereby to“M&WNWlmmﬂm erlng
by ejecting ink, and a method for instglling ink jet record;gg

Rel at ed Background Art A nunber of printers, facsimle apparatuses mord
processors, and other information apparatuses are bei ng devel oped today. As
t hese apparatuses, the ink jet recording nethod is wi dely used because it
is 15 capgbl e of prewkdieg acbbghingsmpphiramusaahidgla Meededd ecor di ng as
wel | as a conpact fabrication and a | owost. Ampbng many other advantages,
its capability of bmﬂuxf}ﬁrﬂa%mxny(ﬁnhxﬁﬂﬁyR%m@r®p@gaﬁé§ at a | ow running
cost are particularly significant.. 20 As shown in Fig. 20, there has
hitherto been a nethod wherein-a head cartri*dge 1801 integrally structured
with a recording head 1801a and an i nk tank 1801b filled with ink is
exchangeabl y BASIRARRSYNH i 1802 of an apparatus. However, this

25 net hod has a drambackAthat its running cost is high because the
recor di ngSheddald 1aff theadaviedti®narticle of consunption. Al so, the

recordi ng head 1801la | reach i f i has been
consuned conpletely ﬁ?ﬁép¥%s%PQwéﬁbeTﬁi%ﬁsEega%égo% |§Bwﬁ§§d3%301a whi ch
is still usable f recordi ng d | Se @b S@ifq et hod wherein
a recordi ng HEIP™ S0l a&h |ﬁk1%an fg§§:gﬁgg%%$uc?uredl§%parateIy and

are exchange éyygyﬂ ol Pt {e§05AkNg -
g*yw dﬁaH}{/ as sho W IBUdinP Y :f tifg

paratus in I-n Fib. 21, for exanple 10 However, with

his method, jdg i MAGRIS AN LR SH0MIiGRy tiliek ke SHRPbyA PAG SheRA 1904 on, the
recording apparatus in order to supply—tnk in the ink tank to t he

10 Related Background Art

A number of printers, facsimile apparatuses,
word processors, and other information apparatuses
are being developed today. As these apparatuses, the
ink je£ recording method is widely used because it is

15 capable of providing a high resolution, a high sﬁéed
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
rﬁnning cost are particulari& significant;

20 As shown in Fig. 20, there has hitherto been
a method.wherein a head cartridge 1801 integrally
structared with a recording head 180la and an ink
tank 1801b filled with ink is exchangeably mounted on
a mounting unit 1802 of an apparatus. However, this

25 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 1801la is

A
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recording head. As a result, the cost is inevitably increased and this al so
hi nders maki ng the apparatus 15 conpact.. Mreover, when ink tank
contgining ink materials of different colors are utilized, ink_ mxture
takes place in the ink passages in a recording apparatus even if the
recordi ng heads 1901 and ink tanks 1902 are replaced. In order to avoid 20
this mxture, it is necessary to the ?ecordlng heads 1901, ink tanks 1902
and ink supply passages 1904 are nounted on the nmounting units 1903
separately for each color. Also as shown in Fig. 22, for exanple, there z5

is a met hod yvmc(irﬁ)é a Lecard d| nl;({))g_(ulhgsc g%“c%%sﬁﬂr%é' xed to the

nDuntlng uni-t a recor par S mhl an in nk 1703 is C -

3 1 exchangggw ect Legai cqr Thi s

met hod) ho é%? f%}%fl(J% pggggrgﬁpgg%%t%eq$%§kﬁ¥¥ﬁ$ $ﬁeads W th
ease when ”l%dleé?%ﬁid}g fead 41y %%Q@dfoé' $@cotagRg il tanks 5 having ink
materials of different colors, there will take place a m xture of ink in

t he recorm|u1§uﬁghe&mcordlngly, recordi ng heads 1701 nust be provided in
the nounting unit 1702 separately for each color of ink. 10 SUMVARY OF THE
| NVENTI Oyl The presentherwels i ®sd Sa desiignedheretions degcadrdingf the
above-nentioned problens. It is an object of the invention to provide an
ink jet 15 rhecaty diglgl sgngiaraat uske apalkl 4908 eedustmgcettkeedunni ng cost
replacing ink tanks and recording heads with ease, preventing ink from

bei ng scat t e n@YN RS eger ¢xegangeadblar wonapkedced, thed repl aci ng ink
colors sinply wthout any mxtures. 20 It is another object of the.present
invention t@9dvinge vt H—I?Oj3e1°fr @Por8rrgapgarRPATAERSabl e of coupling the

recordi ng head. .an r.r e reliahly when_the_ecordi ng head nount ed .on
kThe ca:r?agé‘qﬁt %Qﬁ ﬁ@wkeéﬁYﬁéﬂrhéaeagPﬁe§§ | 3& mhichsto 25
repl ace éhe}i @Pk§: corgkﬂgdhe 'Bekﬁs 8't@n EQ%Gd&pleCt of

S
t he pre§ |nvent|onlto prOV| € an |n§qjéf recor apparatus - 4 1

wherei n the PESIHIONRP IR §33-g2S 1904t B RK Eaegrdlng apparatus

in order to supply ink in the ink tank to the
recordiﬁg head. As a result, the cost is inevitably
increased and this also hinders making the apparatus
15 compact. Moreover, when ink tank containing ink
materials of different colors are utilized, ink.
mixture takes place in the ink passages in a
recording appaiatus even if the recording heads 1901
and ink tanks 1902 are replaced. 1In order to avoid
20 this mixture, it is necessary to the recording heads
13901, iqk tanks 1902 and ink supply passages 1904 are
mounted on the mounting units 1903 separately for
each color. “
Also, as shown in Fié. 22, for example, there
25 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



and recordi ng head do not affect each other when the ink tank and recording
head are nounted and fixed to a carriage while keeping the easiness with
which~to 5 replace the ink tanks and recordi ng heads. An enbodi nent of the
present invention is characterized by having i nk passage neans enabling the
i nk tank and recording head to be coupled each other and detached from each
ot her, and coupling 10 neans enabling thé recording head and the recording
apparatus to be connected with each other and detached from each ot her.
According to such an enbodinment, it is possible to reduce the running cost

because the lécéﬁsﬁggsasehsagﬁe@% B diankeo oo Dig L BUS B8 1 hEP! aced

sel ectively, leading to an Irnprovene oper econony” Also, the

recordi ng heagsa@ngl7ppk tapks &é%hégam§§?é¥g¥i ﬁ%ftanikyﬂlgfggg gnabl i ng

t he 20 nai ntenance of the recording s and in avi ng_ |fferent

ink colors. Itothepluey. thé FScHPSHPIedds Ghendcddk &Héﬁréhé' ”D' y with
the repl acenent of these heads and ink tanks thus naintained.

Furthernore, eccedihe hesodr s NGadisds. andiddk ﬁwé\kslmant@@kgepl aced on a
carriage, the operativity is inproved while preventing ink from - 5 1
bei ng scastewkiyimmré@WeﬂéterEaksiqfI&ﬁﬁfaqqnﬁtanﬁ¢gsxothenehwihb recordi ng
head by hand directly. Therefore, it is possible to prevent dust particles
and air to beEakeRilafFe ha i miccturriofra iimg the Tecwrdimg head.

Accordingly, recording heads 1701 must be provided
in the mounting unit 1702 separately for each color
- of ink.
10

SUMMARY OF THE INVENTION

The present invention is designed in
considération of the above-mentioned problems. It
is an object of the invention to provide an ink jet

15 <Trecording apparatus capable of reducing the running
cost, 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.

20 It is another object of the present invention
to proiide an ink jet recording apparatus capable of
coupling the recording head and carriage reliably
when the recording head is mounted on the carri;ge,
at the same time keeping the.easiness with which to

25 replace the ink tanks and recording heads.

It is still another object of the present

invention to provide an ink jet recording apparatus



reliability to be enhanced. According to another enbodi nent of an ink jet :
recordi ng apparatus of the present invention, there are provided an ink :
passage coupling unit to allow 10 the ink tank and recording head to be
connected with each other and detached fromeach other as well as a
coupling unit to allow the recording head and the nmounting unit to be
connected with each other and detached4from each other) the ink passage
coupling 15 unit being structured to make it possible to couple the ink
tank and recording head at least in two directions or nore. According to

such an enbodi.ment., the recordi ng. head can be t i S ive of the
20 nmount ng(ﬁqﬁﬁﬁ%%w% %ﬂp??ﬁf%?ﬁ?qgﬂﬁfeﬁﬁﬁﬁﬁpeﬁ%%l?ﬁ% % g ggﬁ%ctions of

the L nk el ecliph AESedip) Yldd) ddededtiedDalallolior ayhah! eRedl recti on

of the apparatus is not _ his w provide a flexibility for the
purpose. 25 Alr0.tS10Chd heddaifdkhd s et RelPfed Nengaki ks, tbhere is no

need for the provision of any iInk supply tubes and others. This will enable

a - 6 1 comastriadsiwiionkddpidly Bwasad Lusesd nwatldi whoeh wben ink is
conpletely consuned, 1t will suffice only if ink tanks are replaced, not

the cartsi dgeepledice tiiee ookl tankahind atesbrdimgrizeadst herewi th. Thus, 5

the running cost can be reduced. Al so, when either one of the recording

head and the ink tankAshembddbmenepbficede presengoddvenduigh tis repl ace only

the one of them which requires the replacenent. This wild-inprove the

operati onal Xhacarignized sy Mheing dodt darsIgadrezne ¢epbhted, it is easy |

to separate the carrier and head. This will_neke the repl acenent easier. !

Mor eover, it iRe pgds| Bk tandiskeenrd Mihdhead 1t (ke FHPYeRe®@Por vari ous
, odes of head artn%%ge whi ch g&gbles its $Iica1%on to. many different. f

“types of rec&tdiFy Heltarhed TR SAFhP VR Eat 719 t5P¥R 3% anced to
provide; g desig ARl coflli flenete ASSUAAY AL BId I POLbIRERgOF an 10k
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
15 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
20 maintenance of the recording heads and ink tanks
having different ink colors. In this way, it is
possible to change ink colors simply with the
replacement of these heads and ink tanks thus
maintained.
25 Furthermore, since the recording heads ana

ink tanks can be replaced on a carriage, the

operativity is improved while preventing ink from



2p recording apparatus of the present invention, an ink jet recording

appar atus which perforns recording by ejecting ink is characterized in that
a regording head and an ink tank are separabl e and exchangeabl e, and t hat

t he froregoi ng recordi ng head can be coupled 25 to a carriage which carries
the recording head in a given direcLi%n_by pressing the foregoing recording
head. t According to such an enbodi'nent, irrespective h which thout any
tank or nt, Itr the accuracy wit s highly carriage dyrectlY wi the As a
xesu triage i ex nenbess d~ head and ca th os~tion the recor ng sting a
conta to p Apeling S@FRtkik-@R. th nnection to 5upPlY inpr~ed o~ the

electr~Gal c tus™t the recording k jat reliability mthe recordi ng aPpara

an in obtain power ~vdridaly tneHer 18d 1les@nlephorduaiciangealdciiead is re
a paratus of an irk t ilitY and extrenely recordyng a renmarkable relyab a

h-avi n9 k ' etheegecdirignyYRehdr bgxHang quaktyy.t oThetbeore,nian ink j et
hi 9 According the present InVentl ding bY- . enbodying rns recor apparatus
ch perk k tadls poasiblehtocpateehhedush pecrbidyeg app aik ktowben g k is
structured to seP eject-ng ~." d is characterized bY. an be nounted and
recrdi n9 heamixgl wAg¢h=dpked~hhusoenaklingsphet Feeprging the ~xego~ng to
mea~'S ~ r becones sePara it n a carriage bY an enbdi ment as thys ank

wi thout 20 . P@iiRP4déRYatrobe euPeRGPR-ynk t unt a to nount to no possibl a

accuracy ~~th whlcn cause the xecrd~n9 degradi.ng th ) )
y According to another embo iﬁ%nt of an ink jet

recording apparatus of the present invention, there
I\ are provided an ink passage coupling unit to allow
10 fhe'ink tank and recording head.td be connected with
each other and detached from each other as well as
a coupling unit to allow the recording head and the
mountiﬁg unit to be connected with each other and
detached from each other, the ink passage coupling
15 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 irrespective'of the
20 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 is not restricted. This will provide"a
flexibility for the purpose..
25 Also, since the ink tank is mounted on the
carrier, there is no need for the provision of any

ink supply tubes and others. This will enable a



be ~ng head to the carry-a k tank are arranged record d the exchangeabl e ~n
erebY t enable the 25 head an Gent of each other th recordi ng apparatus

i ndepe entat~on f an ink jet inplem _ g _ denobnstrating a desirable
recording quality as well as a renmarkable reliability, which can be
operated at a | ow running cost. Another ink jet recordi ng apparatus
enbodying 5 the present invention is Haracterized in the following: (1) A
menber is arranged to nount an ink jet cartridge in a carrier detachably
and hold it in the carrier for the foregoing itnk jet cartridge. 10 (2) In
an ink jet recording apparatus, an_ink jet cartridge_is partitioned for a
recordind—hea8°%ﬂﬂcgnfﬁaﬁlFaﬁkoﬁhPéht&?eaQPPEEFHFed FBp&ASEIELONS  ecor di ng

head is provided with a nmenber to_nount the_recgordi, head..in a carrier
ot achabl y artheD Sk sSRoRanpLetRLynEonaTEar Leayina SREARE OB Tear tri dge

d ibed in . _:P 2 L nk K i¥ Lded.with mb

mount the | nic-anil REURS. B5F FEP-REHenaBty ‘RROCRBLALES AOERE carrior. 20
ount. ¢ he . rFEP dePdci PRSI .

2 monber Lo nouRCTRE TR et Learbl iEse BRI PR BN TR, e a1 6T

the carricer. £¢ordhRghy cbLtbesames upggeggsary for the carrier to be
provided with such 25 a nenber; hence enabling the finished product to be

nmade conpact with a shnebe ShiedCledtPedNdndN FNHHRCYIE RPATH] \Hdaga - 8A 1
Accordi ng to another enbodi nent of an ink jet recording apparatus of the
present i nvendndntherbvk dednkoshanldnkej eepleceddi hg tiBegeodre

enough to replace only the one of them which requires

- the replacement. This will- improve the operatibnal
10 economy.
Also, when recording heads are replaced,
it is easy to separate the carrier and head. This
will méke the replacement easier.
Moreover, it is possible to use one kind of
15 recording head for various modes Bf 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
20 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
25 to a carriage which carries the recording heaa in a

given direction by pressing the foregoing recording

head.



apparatus which perforns recording by ejecting 5 ink onto a recording

medi um a carriage for nounting the foregoing recording head, which travels
al ong,the foregoing recording nmedium and an ink tank detachably nountable
in thé foregoi ng recordi ng head, and such an ink jet-recording apparatus is
10 characterized in that neans for regulating the direction in which the
foregoing ink tank approaches the reeofdrng head is arranged for the
foregoing carriage or ink tank or the carriage and ink tank. 15 20 25 _
g _ 1 According to such an enbodinent as this, there is arranged neans for
regul ating the direction in which the foregoing, tank approaches the

recordi nglhead for thBCEaFfingetandrel PRAKEPRARIMRBLaby TEESPESIANE t he i nk

o exer tod by>hriTUBBIER oG H TP Ahe T rOTRHEE oF ot FES1 AL ank 15
Miparts such SR PPrbtbur s P I ARaG T et nede AR et
recor di Ng apngYAt s MBI LS, RECRENI PN Dy sn £han agker i zed i

am 1n I nle

that the head is provi Wrth ar supply t to supply Ink to an ink
cartridges ang g fepdiete 40 PO td ok diie 15 ieatt difabpkysentwhdgg, and that

t he ink sapply inlet 1s cylindrically shaped with a desirable sealing

capabi ity whid e SEREH afie RIHSFG 'ins%]maad el fodrPOSGE | 081 RIghig | Nk
cartridge and head. According to another enbodi nent of an ink jet 20
recordi ng appanmiassedf tAwe e Samie ithnent ithe ddretacting

‘ reliability of the electrical connection to supply
<:; power from the recording apparatus to the recording
10 head is remarkably improved to obtain an ink jet '

recording apparatus of an ink tank/head exchangeable
type having a remarkable reliability and extremely
high r;cording gquality.
According to another ink jet recording
15 apparatus embodying the present iﬁvgntion, an ink jet
recording apparatus which performs recording by.
ejecting ink is structured to separate the 'ink tank
R and recording head and is characterized byvallowing
the foregoing ink tank and recording to bé mounted
20 on a carriage by separate means, respectively.

With such an embodiment as this, it becomes
possible to mount a most suitable ink tank without
degradingvthe accuracy with yhich to mount a
recording head to the carriage because the recording

25 head and the exchangeable ink tank -are arranged

independent of each other thereby to enable the

implementation of an ink jet recording apparatus



are provided for an ink jet recordi ng apparatus which perforns recordi ng by
a recording head ejecting ink droplets onto a recording nedium a carriage
for unting the foregoing recordi ng head, which travels 25 along the
foregging recording medium and an ink tank detachably nmountable in the
foregoi ng recordi ng head, wherein nmeans for controlling the nounting
direction - 10 1 of foregoing ink-t&nk on the carriage only one way is
arranged for the foregoing carriage or ink tank or the carriage and ink
tank. According to such an enbodinment as this) 5 means for controlling the
mounting direction of the ink tank on the carriage only one way_is provided
thereby td& avdfBCRakFA§iRAyanfiesakakle nTeeeTHing Sveth YnBﬁnV?Xb direction
of the ink tank with respect to_the carriage,as well _a~-preventing any
damage to 10 ?ﬁear588?6?Eﬂgﬁeﬁﬁlaﬁgl%bt%nyg%+$%n%%%sbﬁnﬁﬁ?Fﬂgeéf the ink

t ank. Accordigg golggogger.enbodigent of anf®nk jet recordi ng apparatus of
the present invention, an" iR f%? tecordi ng apparatus in which an ink tank

s i 15 coupl ed o thayaeq0ndkng Read cphel e cpecatngnBag e mount ed

in the recordi ng apparatus, i aracter rn that an i tor is

provided 50 -theipdbgahe Lhebnthsn " £805Kl PE- bEAL, &dih Nkné ank has been
correctly coupled. 20 According to such an enbodinent as this, it is

possi bl e to codplewihg:i nk tank and recordi ng head assuredly by conducting
the coupling operation until positioning indications or positioning

coupl ers provided for (lhe Ankemdek asdateeagddngoameuntt ahednR5jert
actuated. Another ink jet recordi ng apparatus enbodying the present:
invention is chatntdeei zedai mathker detachably and hold it in the

(" carrier for the foregoing-ink jet cartridge. -

10 (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
record;ng head is provided with a member to mount
the recording head in a carrier detachably and to

15 hold it in the carrier. *

(3) In the ink jet cartridge described in

Paragraph (2), an ink tank is provided with a member
to mount the ink tank in the carrier detachably and
hold it in the carrier. |

20 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

25 @& member; hence enabling the finished product to be

made compact with a simple structure and an enhanced

operativity.



- 11 1 following: (1) an absorbent is provided in the vicinity of the area
where the recording head of the foregoing ink jet cartridge and the ink
tank are coupled. (2) a groove is provided in the vicinity of the area
mheré the recording head of the foregoing ink jet cartridge and the ink
tank are coupled. (3) a hydrophilic or water repellent treatnment is given
to the vicinity of the area where 10-tl8& recordi ng head of the foregoing
ink jet cartridge and the ink tank are coupled. -- According to such an
enbodi nent as this, it is possible to prevent ink Ieakage and ink splashing

by providing the absorbent .groove, and hy droghlllc
repel | ent ¥ reat ment. PRGSTAARG 4R PRPTREEOFEP

so as to

a finished preé&

%5 and/ or wat er
dimpRE u§ncéﬁ be provi ded

bute.to the enh the reliability and safety of
" BbCroCPRaiRSt REPSPAR R oo BB BFRGAppk PO 158 anbody ng ¢ he

pr esent |nven£h8nel n.which r 8r?|ngahs RﬁrSQEanc ¥a ghgctlng ink onto a

recordi ng nedlun1 sGER BACVAR®

eCording’apparatus 1's characterized in

that there argpgroviled,s; 35@@8%95?,&6*1 8fot8ifh oty Likcrangl nk Lank whi ch

contains ink

€ su plle or egol n di ng ﬁead and is

detachabl g togﬁkhsht\eﬂ EhrEEQrEQBSQRéﬂﬁurBecé”é’éf‘:glgﬁédf&:tRohﬁ%ﬁﬁ@t to the

foregoing ink jet recording appafatus -

e ink tank bei ng

interrel at edl ilth@eEB%BQBhﬁgV\ﬂrEBQEBQnEOﬁéﬂ@l nghiekotdhnglieadpndet ecting

neans to detect whether the ink tan
appar atus or

operation of

(jx

10

15

20

25

is mounted in the ink jet recording
fhe: fardgeodnygr ekkbrgingansediumb am@tamllnhetaakordlng
éziaggibagtmountable in the foregoing recording

head, and such an ink jet recording apparatus is
characterized in that means for regulating 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.




recordi ng apparatus on the basis of the detected results of the aforesaid
detecting neans. Also, it should nore preferably be characterized that the
af oresai d detection neans 10 serves dually as detecting neans to detect the
anouht of ink in the aforesaid ink tank. According to such an enbodi nent as
this, it becones possible to suppress any recording operation in the ink
j et recording apparatus when the ink ®ark x 15 i s not~nounted; thus
enabling the prevention of an exhaustion of ink or the like in the m dway
of . recording operation. Also, even when ark enpty ink tank is erroneously
nmount ed for recordin%EC such an operation 20 can be prevented; thus making
it possible to prevedCCOTding, kohENGG ANxEBPPALBE e % ddt i ng head or ink
| eakage fromthe recording head. BRI EF DESCR| PT| ON gﬁ THE_DRAW NGS 25 Fi g.
1°7's a per spbRFT Geidi B SURETRPPERP| J°F | TRAY1ATFNG SN°cRBGACTERT of an ink
jet recordin t a .hg t he L nygenpt L - 13 1 Fig.
9 SORSER! YR g%?gﬁggﬁ%n?aﬁk %éé£§§9£ % ¥ﬁP Qo rdin

2 is a schematic partia per T Ver ustrating=the

embodi ment . E&sdgﬁggr;tﬂi%gﬁaégstéﬁ@%ﬂiw finR PRLLEBY Bl argement of

t he enbodi nent. I's a perspective view schematically illustrating a
first node opr-aPe8¥CRABIERR! SahiPEr&nk COLE NNy L&} hearBBRBERKe Fig. 5 is a
perspective view schematically illustrating a second node-of an

-exchangeabl eréypedaifganead degnt Phéheaendoghiaefdrcéi @s Exegtagschematic
plan view illustrating the way in which pressure is exerted by the

enbodi ment. by an operator when mounting the ink tank or the ink
tank is pressed by mistake because the ink tank is
controlled before the ink tank imparts such a -

10 Ppressure to the recording head.

Another ink jet recording apparatus embodying
the present invention is characterized in that the
head i;_provided with an ink supply inlet to supply
ink to an ink cartridge, and a member to position the

15 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

20 recording apparatus of the present invention, there
are proyided for an ink jet recording apparatus which
performs recording by a recording head ejeétingmink
droplets onto a recording me@ium, a carriage for
mounting the foregoing recording head, which travels

25 @along the foregoing recording medium, and an ink tank
detachably mountable in the foregoing recording head,

wherein means for controlling the mounting direction



Fig. 7 is a perspective view schematically 15 illustrating the entire body
of a recording apparatus for an ink jet recordi ng apparatus enbodying the
present invention. Fig. 8 is a cross-sectional view show ng an exchangeabl e
ink tank according to the enbodinent. 20 Fig. 9 is a perspective view
illustrating an exanple of an ink jet recording apparatus to which the
present invention is applicable. Figs.10lGA and 10B are schematic

perspective views illustrating an information processing ' 25 apparatus
using an ink jet recording apparatus according to the present invention.
Fig. 11 is an electrical circuit diagram - 14 1 showing an information

processi g apfarfanegaisigigindn tiamk joot thec 6RETAEG & PRt PR RMNDY fiFg to the
present invention. Fig. |2.is.a flowhart show ng the recording 5 operation
accor di ng t o anrangasbdiqrerithe Hioyegpdngs CATEdRERaCFC IMKarFaR%eVPT | | ustrati ng
anot her enbodﬁiilrrent. Fig. 14 | gd%%cﬁ?l matic Hlan viewillustrating a second
type accordi id*& FHOERS & <10 Figs. 15A, 15B, and 15C are
schematically cross-sectiopal vjiews show ng.the. s citures.of still another
embodi ment. Fig. 16 i%?‘émé%’nré%a%? AT %rfoegr_'sb-qs%c"ﬁ%érjla éjv?rze/'VQShowi ng the
structur ?aOf ndlS, STRQdI Bt q%%ﬁ:h£5m'oﬂn@ig8 53 refdtdon WA af 17H are

schemati cal |l y C€ress- Sectiona iews show ng the structure of a further

i embodi menty M G Wi i CHIR AR SHAFTBNEC valyAleligisy @leghow ng sti |
a further enbodinment. . Fig. 19 is™an el éctrical "circuit diagram show ng
the structureffredly 1o aRIiREmAQdIaM®NInistakes in deciding on
— the mounting direction of the ink tank with respect

K" to the carriage as well as-preventing any damagé Fo

10 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 recording apparatus in which an ink tank is

15 coupled to the a recording head wBen the recording

head is mounted in the recording apparatué, it .is
characterized in that an indicator is provided to

f"‘ indicate that the recording head and ink tank has
i been correctly coupled. .

20 According 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

25 or actuated.

Another.ink jet recording apparatus embodying

the present invention is characterized in' the



Fig. 20 is a schematically cross-sectional viewillustrating a prior art.

25 Fig. 21 is a schematically cross-sectional viewillustrating a prior
art. Fig. 22 is a schematically cross-sectional - 15 1 viewillustrating
a prior art. Fig. 23 is a schematically cross-sectional s viewillustrating

the state where an exchangeabl e recordi ng head and exchangeabl e i nk tank
according 5 to another enbodi nent are ppunted on a carriage. Fig. 24 is a

schematically cross-sectional viewillustrating a nounting sequence. Fig.
25 is a schematically cross-sectional view illustrating an exchangeabl e
tank, 10 Fig. 26 is a schematically cross-sectional viewillustrating the

state whare #nldpwhaggeabl e recordi ng head and exchangeabl e i nk tank
according to anot her enbodi nent are nounted on a carriage. Fig. 27 is a
schematical |y cross-dekki oialausoshent iis erewided anndbet vigisddyence for
an recording head and an exchangeable ink t&nk. Fig. 28 is a view

i |l ustrati ng°Eh&REoaprANYhSE earthice ECOTIG e ditt ath P e xEManfREBIRINGK t ank.
Fig. 29 is a,view.illustrating the recqrdin head according to the
en‘godi ment sﬁBéﬁnJFﬁ Eﬁﬁ.tr%égx??é\ﬁgd.thﬁr &ﬁg‘t ﬁ%"ﬁipraerceti‘ﬁ?}‘?%e%i gh ink is
ejected. Fig. 30 is fchenatically.cross-ggq%iona% view il lLustrating the
state mhére an exchaggaam§aQEﬁﬁﬁﬁﬂﬁﬁJQEQﬁf FU B chaRgeaBirB itk °Fank
according 25:}g §Ebglwﬁgggh%5eeg2%gkg§g% %E%dn%gnéﬂ£(¥55%going

ink jet cartridge and the ink tank are coupled.

(3) a hydrophilic or water repellent

()

treatment is given to the vicinity of the area ﬁhqre
10 the recording head of the foregoing ink jet cartridge
and the ink tank are coupled.

i According to such an embodiment as this, it
is possible to prevent ink leakage and ink splashing
by providing the absorbent, groove, and hydrophilic

15 and/or water repellent treatment. *Thus, an ink jet
recording apparatus can be provided so as to
contribute to the enhancement of the reliability and
safety of a finished product.

In another ink jet recording appaéatus

20 embodying the present invention in which recording is
performed by ejecting ink onto a recording medium,
such an ink jet recording apparatus is characterized
in that there are provided a recording head to eject
ink; an ink tank which contains ink to be supplied

25 to the foregoing recordiné'head and is detachable
together with the foregoing recording head with

respect to the foregoing ink jet recording apparatus,



carriage. Fig. 31 is a partially sectional view - 16 1 illustrating the
enbodi nent shown in Fig. 30 viewed fromthe direction in which ink is
ejected. Fig. 32 is a schematically cross-sectional viewillustrating an
exchahgeabl e ink tank. 5 Fig. 33 is a schematically cross-sectional view
illustrating the state where an exchangeabl e recordi ng head and
exchangeabl e ink tank according to stii3 -another enbodi ment are nounted on
a carriage. ' Fig. 34 is a schematically cross-sectional 10 view
illustrating a nmounting sequence for an recordi ng head and an exchangeabl e

ink tank. Fig. 35 is a partially sectional view illustrating the enbodi nent
shown in Fig.ti38 inlewedhK rirndeindiereetliadedly deitelchabld e svigjrected. 15 ~
Fig. 36 is a schematically perspective viewillustrating another

enbodi ment. Rihe Birdgoingcteammdiog header dedecitiagvim@gnis! Itgstrating the
state where the head cartridge shown in Fig? 36 is nounted on a carrier. 20
Fig. 38 is a49Ret shetharlths dwnks tpakatisc B teloditn Fhenendoufl i ng
portion of the ink passage shown in Fig 9A and 39B are

. 36. Figs.
cross-secti ofdtCA i FHRATANS OF Pﬁ@’sFchFﬁpgr8ﬂ & &2 ShiF&di nent . 25

Fig. 40 ig a sche icall erspective _yi.ew illuystrating the structure of
still ano hef%ﬁﬁéﬁ# %'Q@éa; g fPEF6¥12E Pg §%§cﬁg§a Fgélly perspective

view 1St A a4 e SISl of, 3nCUELDSE SEDRTRe U 42 1o an

expl oded view 1 a carrier an jet cartr e according to

another 5 e 'JE¥E-ofqéhe‘§¥'f%s%&ﬁiQWtEEEEEErﬁEERQ.the operation of an
i hol di :

ink jet cartridge nounting an Ing |ever.
<: Also, it should more preferably be

characterized that the aforesaid detection means
10 serves dually as detecting means to detect the amount
of ink in the aforesaid ink tank.

’i According to such an embodiment as this, it
becomes: possible to suppress any recording operation
in the ink jet recording apparatus when the ink tank

15 is not mounted; thus enabling the*brevention of an
exhaustion of ink or the like in the midway of .
recording operation.

Also, even when an empty ink tank is
erroneously mounted for recording, such aﬂ operation

20 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

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

apparatus according to the present invention.



Fig. 44 is an exploded viewillustrating a carriage and ink jet cartridge
according to still 10 another enbodinent. Fig. 45 is an expl oded vi ew
illustrating a carriage and ink jet cartridge according to a further
embodi{nent . Fig. 46 is an exploded viewillustrating the 15 ink jet

cartridge shown in Fig. 45. Fig. 47 is an exploded viewillustrating a
carrier and ink jet cartridge accordingstill a - ~ further enbodi nent.
Fig. 48 is a schematically perspective view 20 illustrating a carriage

before an ink tank is mounted,. Fig. 49 is a schematically perspective view
illustrating the carriage after the ink tank is nounted. 25 Fig. 50 is a
schematical |y perspectFime. Vi evg id |lautanstiing pachial agelbefemendan i nk t ank

i s nount ed. - 18 1 Fig. 51 is a schematically perspective view
il lustrating PegFsegctiiygdyafildustirating thek emboddmerdd. Fig. 52 is a
schematic viewillustrating the 5 positional? r tank groove, Fig.

illustrating Fig. 10 iTiust} dts iy Fiaps-i99qkienal igiewuef ed. Paraipdns
bet ween an recor.di ng head, ink and the boss of a carriage lever. 53 is a
schemati cal | y PP 5&E8eNFe ofFi &eafMPRRIMEAL- 54 is a side-view schematically

an ink tank. 55 is a sgchematically perspective view g carria bef ore an
ink tank i%s Fig. 56 i ZFC 'snga‘ne‘r?atq é’ﬁ%? gcrlsvp?ec‘ﬁ% iﬁﬂéwfiél?gfe'%t rating the
carriage after .t i tank | un . Ei i emgtjcally

per spective vﬁéﬁﬁgffﬁgﬁkgtgngigggi ésgaﬁg.g? %%§5§§§%%§2§T§%Rﬁmuica||y
perspective ViheWoe@ il w3t taLi BRLBatREREa0e before an ink tank is mounted.

(i' Fig. 5 is a perspective view schematically
illustrating a second mode-of an exchangeable typg
10 according to the embodiment.

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

Fig. 7 is a perspective view schematically

15 illustrating the entire body of ;.recording apparatus
for an ink jet recording apparatus embodying the
present invention.

Fig. 8 is a cross-sectional view showing an
exchangeable ink tank according to the emgodiment.

20 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
views illustrating an information processing

25_ apparatus using an ink jet recording apparatus
according to the present invention.

Fig. 11 is an electrical circuit diagram



Fig. 59 is a schematically perspective viewillustrating the carriage after
the ink tank is nounted. 25 Figs. 60A and 60B are schematic views
illustrating another enbodinent. Fig. 61 is a schematic view illustrating

- 19 '1 still another enbodinent. Fig. 62 is a schematic view illustrating
“a further enbodinent. Fig. 63 is a schematically perspective view 5
illustrating a carriage before an ink-tank-is nounted. Fig. 64 is a
schematically perspective viewillustrating the carriage while the ink tank
is being nounted . - -- 10 Fig. 65 is a schematically perspective view
illustrating the carriage after the ink tank is nounted. Fig. 66 is a
schematical |y peovprat aveinfermationtpee¢eds dndi ARPERAKUS 195108 g. 67 is a
schematically perspective view illustrating a carriage before an ink tank
is . nounted. #NFIRK B8t| Ee@oEtieaarRaF 2 {UHACHREIINS tPel® il ustrating
the carriage while the ink tank is being 20"mounted. Fig. 69 is a
schemati cal | y PePSpREt +V¥eRFEWi | lustrating the carriage after the ink tank
is mounted. Fig. 70 is_g schenmti cal rspective vi 25 illustrating an
ink tank. Fig. 71 is af¢fdel i-éw-'ec'ﬁiﬁg?ﬁea | ﬁLPVﬁﬁé‘t (r%afai Ag 1 ?ﬁ“r%k t ank.

- 20 1 Fig. 72 1] . Schematical |y perspecti ve. Vi illustrating a carriage
before an>ink %ﬁa?§g% %EE&E%%FgFﬁg.tgg §é$%&§§%§%%tically perspective
view illustrating the %ﬁéﬁ'ﬁgeigf%eécﬁgﬁakgg Eggk Leountied +fdtdng’4 is a
schematical ly perspectivé view Illustrating an ink tank. Fig. 75 is a
scheruati cal | ya pgtsPeclhNssVheéyw 10 il lustrating a carriage before an ink
tank i s nounted. :

(a Fig. 14 is a schematic plan view illustrating

" a second type according +to another embodiment . )
10 Figs; 153, 15B, and 15C are schematically
cross-sectional views showing the structures of still
anotlier embodiment.
| Fig. 16 is a schematically cross-sectional
view showing the structure of the embodiment shown
15 in Fig. 15. :
Figs. 17A and 17B are schematically cross-
sectional views showing the structure of a further
' embodiment.
Figs. 18A and 18B are schematic ﬁlan views
20 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.
25 Fig. 21 is a schematically cross-sectional

view illustrating a prior art.

Fig. 22 is a schematically cross-sectional



- Fig. 76 is a schematically perspective viewillustrating the carriage
after the ink tank is nounted. 15 - Fig. 77 is a schematically perspective
view iJd lustrating the state where an ink jet recording ' head and ink tank
accoréing to anot her enbodi nent are . parted. Fig. 78 is a schematically
perspective view 20 illustrating the state where the ink jet recordi ng head
and ink tank are being coupled. Fig. 791%s-a schematically perspective view
i'llustrating the state where the ink jet recording head and ink tank are

coupled. 25 Fig. 80 is a schematic viewillustrating the state where a head
cartridge is being mounted on a carrjer. - 21 1 Fig. 81 is a schematic
view illusk rat"i’T?d‘gtlﬂelUs'st%:taél\Mﬂerae Prigadtdartridge i s being mounted on a

carrier. Fig. 82 is a .cheg%th Vi ew illustr%:ing the state, where the head

cartridge is nounted dn%hecad ieschEMPtigRlly LTasfnRfTEPP9L per specti ve

view illustratj. t, st.at e .wher.e a recordiflg head and Gk. ink tank
according to é)tll I-lﬁg'ﬁgtﬁ{gﬁlgﬁogg\ew@rﬁa%es wﬁ?q:ﬁaratnecfx agf’.g%‘?lbr% a schematic

ccording to s . EPTS a
Coupl ed. Fi o Be e KR, AN Bl R BRI I TR M R A

spective view'1l ting the
state an record pgdierd 2RBdakhdnnlaRCHRLMIHMG b St iddranaider enmbodi ment

are coupled. Fig. 86 is a schematically perspective view ilTustrating
anot her way in which tig.r @aondi rg sheretha tite Mgnlercard Ssdtigwanre coupl ed.
20 Fig. 87 is a partially perspective view schematically illustrating the

structure of ¥iearrdildumstrating a mounting sequence.

Fig. 25 is a schematically cross-sectional

<:’ view illustrating an exchangeable tank. -

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

Fig. 27 is a schematically cross-sectional

15 view illustrating a mounting seqdénce for an
recording head and an exchangeable ink tank.

Fig. 28 is a view illustrating the coupling
of an recording head and exchangeable ink tank.
Fig. 29 is a view illustrating the recording

20 head according to the embodiment shown in Fig. 26
viewed. from the direction in which ink is ejécted.

Fig. 30 is a schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according

25 to still another embodiment are mounted on a

carriage.

Fig. 31 is a partially sectional view



and ink jet cartridge according to another enbodinent. Fig. 88 is a i
partially perspective view 25 schematically illustrating the structure of a l
carrjer and ink jet cartridge according to still another enbodi nent. f - ]
22 41 Fig. 89 is a partially perspective view schematically illustrating i
the structure of an ink jet cartridge according to a further enbodi nent.

Fig. 90 is a partially perspective view 5 schematically illustrating the
structure of the ink jet cartridge. Fig. 91 is a partially schematically
illustrating the . cartridge according to anether 10 Fig. 92 is a partially
schematically illustrating the cartridge according to still a' perspective

vi ew st ract urd lofs tara timlg eseodimedtimepér spewni ¥p ¥iew SOrwéewed of an ink

Bot her enbodinent. Fig. 93 is a block diagram show ng _the setup for an ink
tank det ect i dFomc ddedidigercd ignf dint WbhdchsiBkbédai AdActedig. 94 is a bl ock

di agram showi ng the. setup for an ink tank fetection according to still a
further enbodiment. FF9RERR EEDaDESERMPTACRIEE FFRSPREPERREBAEMBCDI MENTS

Hereinafter, with reference to the accongagiing drawi ngs, the description
will be nmade Vit¢¥detldivs 5 tiRG &RpSSChaREE2RLE anaP *the present

invention. 25 Fig. 1 js a ﬁchenatic Ih% perspective viem1LIIu§}rating t he
t3epdd

recordi ng head unit and -carri’&r uficee cP&&dr §FRGSagsarAflS "enbodyi ng t he

-present - 23 ol iAWY Ing TnE Srate FnbBLCLANERHUNBEAL1E

recording head and exchangeable ink tank according to
still anothér embodiment are mounted on a carriage.
<j> Fig. 34 is a schematically cross-sectioﬁa;
10 view illustrating a mounting sequence for an
recording head and an exchangeable ink tank.

Fig. 35 is a partially sectional view
illustrating the embodiment shown in Fig. 33 viewed
from the direction in which ink is ejected.

15 - Fig. 36 is a schematicall} perspective view
illustrating another embodiment.

Pig. 37 is a schematically perspective view

ke illustrating the state where the head cartridge shown
in Fig. 36 is mounted on a carrier.
20 Fig. 38 is a cross-sectional view
schematically showing the coupling portion of the

ink passage shown in Fig. 36.

Figs. 39A aﬁd 39B are cross-sectional views
illustrating the structure of another embodiment.
25 Fig. 40 is a schematically perspective view

illustrating thé structure of still another

embodiment.



designates a recording head which ejects ink in accordance with electric
signals: 2, an ink tank containing ink to supply it to the recordi ng head
1, 102, a carrier provided for the recording apparatus body to hold the
recording head 1 and ink tank 2; 106, a head lever to hold or rel ease the
recording head 1; 107, an ink tank lever to nount or denount the ink tank
2; and 108, ~--head fixing spring to ¥1x 10 the 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 recording head 1 and ink tank 15 accordin% to the

2
enbodi mdnt of the prE&sentdl dvvert iseRemat iead 1Yo PeF SRES e’ htifreral 10
designates the ink supply . inlet which serves as.the | e for ink i’
to be suppl ingcmlqsr"ci-'rf'l‘Hﬂeg ithe SIS P%eargé“(f?c&eﬁg %me@;odd);ﬁr;ﬁéq% an ink
supply outlet to supply i from 2Q the i.nk?. s recording head 1
12) coupling nails %ﬁf}/‘guﬁ%elsar?dl 8P Ot%ﬁg réz:e?:gilﬁ'd}%elta%&iﬂgnﬁ ink tank 2

when integr C . 13,..G0 j il i HPWesthé@rengage with
t he coupl i ngéaln%ll- eglu%l;eéjalr?égff)ct %%}g’n hglcg:iwng lgir;!';ooves to hold the ink
tank 25 .2 dddndK tank 2 and recording head 1 are nounted or

denountéd. Wth these elements, a head cartridge 101 is constituted. - 24

1 The recording headrilg CQMrisSes +3 ewAstiiatite adinghithe aspefatived a
plurality of electrothermal 9 transducers to generate thernmal energy to be

utilized forofj@ctiny jek crtbAidld Wiowe tdinge @ind tho lding téeer- 5

di scharging ports and |iquid passages corresponding to each of the- _

above- nmenti oned pl uridg el4sctirotareraxglodednsdereristlugira vkt ®e? a ceiling
“Board | aminated thereon to constitute a comon | i qui d chanber conductively
“Connect ed t ccarcirad ank dnkyuiet R PFSHGe SCCRTEHNG HeP bt ng head thus

structured
10 another embodiment.

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

Fig. 46 is an exploded view illustrating the

15 ink jet cartridge shown in Fig. 45,
Fig. 47 is an exploded view illustrating a
carrier and ink jet cartridge according still a
o further embodiﬁent.
Fig. 48 is a schematically perspeétive view
20 illustrating a carriage before an ink tank is
mounted.

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

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

mounted.



is nounted on the apparatus in such a manner that the discharging port
surface having the discharging ports of the head are placed to face a
recording medium The ink tank 2 is a tank which holds ink 15 therein and
suppltes it to the recording head 1 appropriately in order to refill the

i nk whi ch. has been consunmed by recording. If two single bodies i~
constitute an ink tank, the ink supply gutlet 11 is sealed by sealing means
(not shown) to prevent any 20 ink | eakage therefrom This sealing nmeans is
automatically or manually rel eased when the ink tank is coupled to the
recording head 1 to enable the ink supply. Also) it nmay be possible to
arrange almechani sm siighats laiis ias schemadtieead 1 @erispe it deiédd as t he
vol unme of ink is being reduced by the ink consunption. Further, it nay be
possi bl e to pAdJivgdra timghdhies marwiebe afisiede the Kedp tank dssure exerted

- zs 1 slightly negative on the ink to be supplied to the recordi ng head
for the purpodeusftedoproving the a printing quality as well as preventing
any ink | eakage. s The recording head 1 and ink tank 2 are used for a
recordi ng apparatus i f8pePat ii6nai AChePdticol igveadiuisdde tiee ifieh i s
integrally fabricated with_them Now, the description will be nade of the
way - in whi cROS3 HRNadr Ze4aHERT B8 tEERAaRBNTECPY S e YedCor dily head 1

d ink tank i_nt t | i t he i nk ly inlet -10 and ink
Spply ot | ot SERX BRBPERoy 800k AR BAPE B PoBRPPAR W nged Lo prevent
i nk | eak f iy ol ke i WA | . X
embodi mont. as Shown FAFI 60 1543 SchaTRSaCPEITaBRE Rt A VR he

resiliency ofiqlqgkqatqggbgg QK thgxpurpose. In other words, the ink
upply inlet hole 10a and the ink supply outlet hole 1la are forned

cylindrically and the@ighesunagradggagtegeqfsggehagib@&l§upply outlet 1la
is slightly smaller than the outer. dianmeter of the ink supply i'nlet hole

10a. Thus0 whénluBeriamknguppl Wnknkehkhol e 10a is pressed into the ink
supply outlet hole 1la, these two holes are tightly integrated while being
slightly deformed 25 Fagth&5r adi al sdhematioallpl serspketdyepviry portion is
not necessariL{ of a nold nenber, but it will suffice only if the materi al
has a sealingt lustratlng a carriage before an ink tank is

mounted.
Fig. 56 is a schematically perspective view
15 illustrating the carriage after tﬁe ink tank is
mounted.
Fig. 57 is a schematically perspective view

illustrating an ink tank.

~—
AN

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

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

25 Figs. 60A and 60B are schematic views
illustrating another embodiment.

Fig. 61 is a schematic view illustrating



- 26 1 capability. The other coupling nethods will be described later. In
the integration of the recording head 1 and ink tank 2, while it is good
enough to couple the 5 ink supply inlet 10 and ink supply outlet 11 as
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 bei ng diseéfgaged sinply due to any 10
unexpected force that nmay be exerted when the head cartridge 101 is handl ed
or to facilitate the integration. In other words, the coupling nails 12
formed integrally with the ink supply inlet 10 by nol di ng and capabl e of

bei ng resilieatiyldehotned ambedimenroyvi ded with protrusions at the | eading

ends, and are fitted into the coupling najl guidin rooves 13_while being
resiliently def oxTnedFhg-t 62 bdra i DFREMAL LGy :b%‘bo’rg}-"g@t’f%tf%% fei ght of the
protrusions. The coupling_is conpleted wherf the protrusions of the 20
coupl i ng nai | E9EENEEAEAPPHE"epest portions arranged in the rear sides of

Lhe coupl g nal | autdigg, g opwes SmEHNEy N ghuEtiog paple 12 serve
L8105 prstb Lt ber herLesoriban gy dnndagpiqdank 2 are
mounted.

Fig. 64 is a schematically perspective view
illustrating the carriage while the ink tank is being

<:> mounted. S -

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

) Fig. 66 is a schematically perspective view
illustrating an ink tank.

15 - Fig. 67 is a schematicalfy perspective view
illustrating a carriage before an ink tank is
mounted.

oo Fig. 68 is a schematically perspective view

illustrating the carriage while the ink gank is being
20 mounted.

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

Fig. 70 is a schematically perspective view

25 illustrating an ink tank.

Fig. 71 is a side view schematically

illustrating the ink tank.



1 than the ink supply inlet 10 so that the coupling nails 12 are to be in
contact with the ink tank 2 s before the ink supply inlet 10 reaches the
ink supply outlet 11. Here, the |eading ends of the coupling 5 nails 12 are
cut off diagonally. This diagonally cut off portion serves as its guide in
the direction indicated by an arrowa in Fig. 2 to facilitate the

engagenent with the coupling nai

gui €i 2@ grooves. Al so, the protrusions

proui ded at the | eading ends 10 of the coupling nails 12 are al so cut off
diagonally to pronote an easi er engagenent by serving as its guide in the

direction indicated by an arrow b in Fig. 2.

In this respect, while the

coupling hails are 15 Bdvitedomr tarhamadccdildly MmeFFrgdet Ve HRY present

enbodi nent ,

its position is.not confined thereto.
posi tion t hemont4HFatring snicarciage Hefarpam akide

1 and ink tank 2. .20. Now,

and el ectri cal™2Bhriett i ons

3 is a cross-sectional

N ew.
is coupled to the 25 rFelcc!dr\c?i:’Jng
£ 1N hiGstlha

a positioning pin whic

an arr ow

t he description wll

t may be possible to
**he recording head
be made of the nechanica

of the recording head 1 to the carrier 102. Fig.
| ustrating.t. rtl t rrier 102
1§“gm§$reﬁ%tﬂgglﬁ& %ﬁ%ﬂﬁ#ﬁggéaelvié%%

Vi ewe rection’indicated by

%}iﬁ%“%ﬁ%?t%gfﬁ%%%e%ﬁer thed ink :}%@BJ alg 109 designates

a hole provided for the recording

‘head 1 fixed ypdegarrier 102 to set the position in the vertical
direction in Fig. 3 and in the direction 5 perpendicular to the plane

t her eof ;

O

10

15

20

25

110) a stoppetig.

illustrating

Fig.
illustrating
mounted.

Fig.
illué&rating
mounted.

Fig.
illustrating
head and ink
parted.

Fig.
illustrating
head and ink

Fig.
illustrating
head and ink

Fig.

74 is a schematically perspective view
an ink tank.
75 is a schematically perspective. view

a carriage before an ink tank is

76 is a schematically perspective view

the carriage after the ink tank is

77 is a schematicaliy perspective view
the state where an ink jet recording

tank according to another embodiment are

78 is a schematically perspéctive view
the state where the ink jet recording
tank are being coupled.

79 is a schematically perspective»view
the state where the ink jet recording
tank are coupled.

80 is a schematic view illustrating the

state where a head cartridge is being mounted on a

carrier.



fixed to the carrier 102 to receive the recording head 1 which is pressed
inthe direction indicated by an arrow _a in Fig. 3: 401, a flexible cable
electgically connecting tpre- recordi ng apparatus- body 10 and the
recording head 1; 111, a pad placed between the flexible cable 401 and the
carrier 102 to support the flexible cable 401 resiliently; and 15, a
contact provided for the recording headil-and electrically connected to a
heater unit in the recording head 1. 15 - The recording head 1 is pressed
in the direction indicated by an arrow a by nmeans of the head fixing spring
108 through a | ever which is not shown. Its position is unaninously fixed
by the hole provi ded ¥dg.tl8é decer dcheméitbe diewhielpestradvanggtke pin 109,
and the intervention of the stopper 110. In this way, the recording head 1
and carrier 18Xaipevheckasi bgphycavtpidge ¢ sheingpenreuntedapnanged a
plurality of electrically contacting pointsfon the contact 15 of 25 the
recordi ng heaf2¥Tafd-the end of the flexible cable 401 in the positions

opposite to each other. By pressing themw th a gjven pressure, the
recording _ 29 1 gbﬁarégu%sbad c%ﬁﬁ??ﬂ%'Y%%%rﬂ*%ﬁ?ﬁﬁ%&lﬁga#ée

electrically o AL this juncture. the plural electrically
contactiﬂ% po%%gggnéggrﬁekpﬁ éSﬁ%aﬁ?rt#ﬁﬂﬁecﬁﬁwﬁ%%%?%ﬁ.o%bgéﬁis end, the
pad 111 made gf,.pid,resilient material is inserted in the conpressing
portion so as to press those contacting points' evenly. The material of the

pad 111 is silicon rUb@?%éBBOiseéagpﬂéhaéﬁggiiyiﬁéfg Sogede thaty,t he

reaction force exerted reby when depressed is made 10 nmuch smal ler than
the force exeiledsbyathifghend state where a recording head and

i .
ink tank according to still--another embodiment is

10 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

15 illustrating the state an recordi;g head and ink tank
according to still another embodiment are coupled.

Fig. 86 is a schematically perspective view

('\ illustrating another way in which the recording head,
ink tank, and carrier are coupled. |
20 Fig. 87 is a partially perspective view
schematically illustrating the structure of a carrier
and ink jet cartridge according to another
embodiment.

Fig. 88 is a partially perspective view

25 schematically illustrating the structure of a carrier
and ink jet cartridge accor&ing to still another

embodiment.



fixing spring 108 which presses the recording head 1. - Particularly, the
el ectrical contact provided for the flexible cable 401 may be extruded when
con%jgured in order to cause the reaction force to be 15 concentrated when
depriessed so that the connection is nmade reliably. In this respect, the

el ectrical or nechanical connections are arranged on the recordi ng head
side in the present enbodi nent, but 4 r22espective of this 20 arrangenent,

t he connections may be arranged on the ink tank 2 side or on both sides of
the recording head 1 and ink tank 2. Also, it may be possible to arrange
the el ectrical connections and the nechani cal connections separately on

ei ther side, respectindel.y.89. i25 a\N@ay tind lyePerisPEcIAWa M e nade of the
handl ing of the recording head 1 and ink tank 2, that is, the method to
repl ace an esichesteddcalld vt ddidus tragdng) theystirus Rg iori Farid® or to

(eflace the recording head e Sl dled ho By tore due Lo
ond cariier 102 1 rlgased 1 AnLSGANY YAt Kaar i ng Read 1 and
sLate vhere Loy S SSLarSl (S 0B SHY LAt arel e Lt o e red (o
separated or COURleocofd0 41 2 schemmlcallypersnect ive view

renoved fromthe car r#fg{. 192 as 4 _ft?a&tli%la_gﬁ sdrdpedtiee oolek ed condition:
e

In this case, the hea ver 106 is pulled up fromthe state as shown in
Fig. 1to th%&%ééﬁbﬁiﬁmi&gﬁa};i@m aftmettyure of ameinkrection
7ydi cated by an arrow a. Thus, the pressure exerted to the recording head 1
the head 2QuAtixdidge SeFds P s aredtdamsedembedimgntj uncture, the
recording head 1 and ink tank 2 are shifted in the direction indicated by
an arrowob as they arBigti®? in a poupglad X RRFIPOTEHYLE &V1®Ver (not shown)

arranged in the carrier 102. This causes the ink
schematically illustrating the structure of an in

cartridge according to still another embodiment.
Fig. 93 is a block diagram showing the setup
for an ink tank detection according to a further

LS

15 embodiment.

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

> further embodiment.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, with reference to the
accompanying drawings, the description will be made
in detail of the emﬁodiments according to the present
invention.

25 Fig. 1 is a schematically perspective view
illustrating the recording head unit and carrier unit

of a recording apparatus embodying the present



25 engagenent between the positioning pin 109 and the hole of the recording
head 1 to be di sengaged; hence enabling the recording head 1 and ink tank 2
tobe, f - 3i shifted in the direction indicated by an arrowc in Fig. 4
as they are still in a coupled state, and to be in the off carrier
condition In the off carrier condition, a force is given in a direction
opposite to the direction in which the pgcerding head 1 and ink tank 2 are
coupl ed to separate them and repl ace the one which requires the

repl acenent. Then, by the coupling nmethod described earlier, both of them
are integrated and nounted.-in the carrier 102 in the 10 reversed order to
t er m nat elt he ireperickorent Dpefigd on. d rafferenegprwnerahelhead | ever Z06 is
used to rel ease the pressure exerted on the recording head 1 in the present
enbodi nent, buiesigeahretd eeedrding emdfinel ¢ie@dy baXpd8sible to make
an arrangement so that the | ever which presdes the recording head. 1 can be
shifted direct3§condance jwids rkaq il oS igna bt hod %e-’f*%’l‘ntgﬂ§ head fi xi ng
spring 108 is used to, press the recardi its.fix it my be

: ng head for _ aﬁio .
20 possible to‘?cﬁféfea’ef”r Hhddk BIPRHe ’tqlgkte°h : e COEPF P AR e8Babi ity for
Fecor di ng head & ar THe {amE i F do AR G g HBbarhe e T
recording head,JadS gl | eh AQUNMalp RIAS S EXBk efaR) 54ICh @
pressi ng neans. en the tirst node 1s adopted, the foll ow ng
106, a head lever to hold or release the recording
head 1; 107, an ink tank lever to mount or demount
(:> the ink tank 2; and 108, a—head fixing spring fo_fix
10 the recording head 1 to the carrier 102. With these
components, the recording head unit and carrier unit
are constituted.
Fig. 2 is a schematically perspective view
illustrating the recording head 1 and ink tank 2
15 according to the embodiment of tﬁe present invention.
In Fig. 2, a reference numeral 10 designates the ink
supply inlet which serves as the ink passage for ink
0 ‘ to be supplied from the ink tank 2 to the recording
head 1; 11, an ink supply outlet to suppl& ink from
20 the ink tank 2 to the recording head 1l; 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 grooves to hold the ink tank
25 2 when the ink tank 2 aﬁd recording head 1 are

mounted or demounted. With these elements, a head

cartridge 101 is constituted.



- 32 1 effects are obtainable: Wen either one of the recording head and
ink tank must be replaced, it is possible to replace only the one which
needs, the replacenent. Therefore, 5 the operational econony is inproved.
Al so," the recording head 1 and ink tank 2 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 i n the-off _ 10 carrier condition.
Therefore, it becones sinple to change recording 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 15 (hereinafter referred
to as onlcarrier condThé orgcording shead ol PRSI T ySPHRFEPREEI 98 view
illustrating the state where the ink tank 2 is arated fromthe

recordi ng heathichna¥eciemmed @ RBITa LY % %Jaes"‘etr‘?)ﬁp ftng up the tank

| ever 107 20 fromthe state shown in Fi to the 05| |on n Fi

5A rotativel yt??f‘?‘%m CEF ST ek |Q)‘Ff"’r’ﬁ?:ﬁteca1f}é%r%?ﬁ a?{‘ealf‘-?%\?\}: *éis'/gﬂ?ngt slhgwn)

arranged int e carrier 702 enge th. g 14 which

i s provided OF 110 &7 tRn Gt 1 A %&V’z&% di’%é" %g#%g DERaKS

directiog i ndi q@é %y &W%érig é% gggéguébffggﬁgﬁglnéhe fixation
co [ e sa sta e

of ther as Fig. 1, 33 1lit is
not shifted t eé@@ﬁ eﬂrtﬁné Q&ia dﬁé’x@&@necﬁ%ﬂﬂﬂ‘@éﬂecif@tl@@ﬁﬂgﬂmm
ea

bet ween t he recordlng S i nk tank are di sengaged; thus enabling
transducers; and further a ceiling board laminated

. thereon to constitute a common liquid chamber
<:} conductively connected to-each of the liquid
10 passages. Then, the recording head thus structured
is mounted on the apparatus iq such a manner that the
discharging port surface having the discharging ports
of theihead are placed to face a recording medium.
The ink tank 2 is a tank which holds ink
15 therein and supplies it to the reéording head ‘1
appropriately in order to refill the ink which .has
been consumed by recording. If two single bodies
/ constitute an ink tank, the ink supply outlet 11 is
sealed by sealing means (not shown) to prevent any
20 ink leakage therefrom. This sealing means is
automatically or manually released when the ink tank
is coupled to the recording head 1 to enable the ink
supply. Also, it may be possible to arrange a
mechanism so that air is intraduced from the outside
25 as the volume of ink is being reduced by the ink
consumption. Further, it may be possible to provide

a mechanism in the inside to keep a pressure exerted



themto be separated. Further, by allowng the ink 5 tank 2 to be shifted
inthe direction indicated by an arrowc in Fig. 5 it can be renoved from
the carrier 102. In this respect, if the recording head 1 is resiliently
pressed by the-head fixing spring 108 10 as in the present enbodi nent,
there is a possibility that the head fixation is rel eased depending on the
way the separating force is exerted. ‘t25s-preferable to arrange the
structure as follows: Fig. 6 is a schematic plan view showing the t 15 way
in which such a force is exerted. In Fig. 6, the recording head 1 is
pressed by a force fl exerted by the head fixing spring 108 to the carrier
102. Alsol it §Eehllyereadiver drortde iRk sthlahrr S ekryakfee t he
coupling nails 12 and the ink supply 20 inlet 10 in order to separate the
recordi ng head @°¢ Phireathifor the MIPAsE e iimmeVWaEsiHhe to prevent
the fixation of _the recording head 1 to be r®leased in the separating
operation by defthiHlf it eff reldi ash TS nE F1Y 5188, 25 Here, in

t he present eqﬁﬁghﬂggt, the separation is executed by exerting a force
equi val ent to e rce f2 using a tank | ever 107, but - 34 1

irrespectigve of this nﬁ;;%%gé%d&w htl%%gp ssi gntko_t%&r@ar?:adtt%q]sseté ucture so

that the ink tank 2 is pu irection indic y an arrow b

in Fig. 5 by hddidngddordinkfldppalid t28PAnaleD el idn' %oradi{&gr&e@fi 1 and ink

tank 2. Wen the second node is adopted, there are the followmng effects in
addi tion to thosmamaiaidwhloa iWwhilche ifsl Hsk @21y tFabs RSP vaL irp- cont r ol

the speed with 10 which the ink tank is pulled out when it is separated
. them. Now, the description will be made of the way

(:> in which to integrate thems-

10 Fundaﬁentally, 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

15 present embodiment, as shown in Fgg. 132, a method
is adopted to utilize the resiliency of a mold _member
for the purpose. 1In other words, the ink supply’
inlet hole 10a and the ink supply outlet hole 1lla are’
formed cylindrically and then the inner diameter of

20 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 1lla, these two holes
are tightly integrated while being slightly deformed

25 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



by designing the cam configuration of the tank | ever 107; thus enabling the
prevention of the ink scattering fromthe ink supply inlet 10 and ink
supply outlet 1. 15 - Also, there is no need for holding the recording
head ‘1 by hand directly. Accordinglx, there is no possibility that a hand
touches the vicinity of the ink ejection nozzles of the recording head 1.
Hence, it is possible to prevent any 2Qanwant ed contam nati on whi ch may
produce adverse effects on printing. Al so, the portion where the force
exerted by the ink tank 2 can be specified. Therefore, it will suffice only
if such a portion is reinforced. 25 All the other portions can be
structured t hicapabiiEks .t hehienlo thamk cougitiog wetthodsnwid }i e cont ai ni ng

capability anong ot her effects. - 35 1 Subsequently, the description
will be nmade dfestchaibexdr Jetters and oper at i on of a recording apparatus v
wherei n the above-nentioned recording head 4, ink tank 2, and carrier 102

are mounted. 5 Fig. 7Imstéeséﬁé#ﬂﬁaééppyOﬁeﬁbﬁeéﬁqﬂ§QAQﬂNWQQQw¥ratlng t he
outline of a recording apparatus _enbhodying the present inventjon. A carrier
102 with a he@®dcdmy i J?Olwﬁ‘é%ﬁ‘glﬁn&ﬁt%& Ha?“é’“ﬁ thdt ‘b‘-??o?m‘ﬁh o be
engaged with Lgﬁhlo S ral %roove 1 a Ie SGI mu}Q%imhlch IS

interrel aed Wh SUR2 ard P& ePE POPRE oﬁ? acarrier notor 402a

.and rotated throu htﬂed”%nsm sg:lh%n ggl?, gl Sf{ls( Nol 32QWYea HWSend he carrier

i s reciprocat &§5 §ioFecti ons |
present embodiment by providing the coupling nails 12

. and coupling nail guiding grooves 13 in order to

(:>‘ prevent them from being disengaged simply due fo'any

10 unexpected force that may be exerted when the head
cartridge 101 is handled or to facilitate the
integiation. In other words, the coupling nails 12
formed integrally with the ink supply inlet 10 by
molding and capable of being resiliently deformed

15 are provided with protrusions at*the leading ends,
and are fitted into the coupling nail guiding groovés
13 while being resiliently deformed by the portions
corresponding to the height of the protrusions. The
coupling is completed when the protrusions of the

20 coupling nails 13 reach 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

25 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



15 by arrows a and b following the rotation of the |ead screw 103. Here, a
reference nuneral 104 designates a slide shaft to regulate the rotation of
the cagrier. Also, with a carrier sensor 510., the carrier 102 establishes
the position (hone position) 20 in the directions indicated by arrows a and
b. A reference nuneral 301 designates a recovery unit which conprises a cap
302 facing the discharging surface of th&7head cartridge 101 at a given
position (a hone position, for exanple) outside the recording 25 area for
t he 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 -
36 1 whenirecoftithgthe Hik rawplr %W%§Qi1@es@cg§§¢oﬁ§? AC¥®LING i s possible
to arrange a pquﬁéo suck overly s viscqus .ink, dust particles, and air

HE 3 c

bubbl es fromt rfihd DSt SFAuFER G '(‘S’éﬁhi EnenIBENTAK Rith the 5
di schargi ng sur in.order, to intai.n. .t ink ejectiaon.conditiqns
desirably, and gaeaé:r?% eq olné(orﬁuﬁ%ﬁ'ysd e&nqﬁn\f/ﬁﬁfggsi tﬁk‘%t Al 5&3@2‘&
Furthernore, a M (not ) rawi;ded cl.ea h i.Gisni.ty of the
di schargi ng poratlmstf)lgegt t]f:'l(e)' 1 q}g;fd ééjzer ?re% 5351833&5;\% g%e%@éb%&%gr al 201
desi gnat essa fef 10l Lradd faed & rEE gg'aflg.yr.f?d'r}l%6d:i@gb%ﬁyr ections

indicated by an arrowc in Fig. 7 and , a pinch roller to press the
recordi ng medi WA AgRIgEt il sbi-fereds 1@kl ghid@linThaer ageditAgnmedi um 6
is fed intermttently in the directions indicated by.an arrowc in Fig. 7
whi | e bei ng pi niohkeitated byaian efrridwege iholFligrs2 thefheeditaltketn20l is
coupled to a feeding notor 402b through a transm ssi on mechani sm 20-for ned
by.a feed rol | @engpaeme0s wartd ftbed couplldngi deél geadifi@6gsooxesto receive

) transm ssion of the driving force. Al so, pinch roller 202 is capable.of
béi ng i n cont adtlsft Fher prsdrusticom previded psl tbe 202dppgt Badsperati on of

a release_| éever 210. 25 A _reference nuneral 207 designates a platen
10 of the coupling nails 12 are also cut off diagonally

to promote an easier engagement by serving as its
guide in the direction indicated by an arrow b in
Fig.'i.
In this respect, while the coupling nails are
15 provided on the recording head side in the present
embodiment, its position is not confined thereto.
It'may be possible to position them on the ink tank
2 side or on both sides of the recording head 1 and
ink tank 2. |
20 Now, the description will be made of the
mechanical and electrical connections of the
recording head 1 to the carrier 102.
Fig. 3 is a c;oss—sgctional view illustrating
the portion where the carrier 102 is coupled to the
25 recording head 1 viewed in the direction indicated

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



to regulate the recording surface of the recording nedium6 to keep it
flat. Also, it may be possible - 37 1 to provide a nenber to prevent the
recording medium 6 from being raised by pressing it against the platen v
207. A reference nuneral 213 designates a 5 discharge roller which rotates
in synchronismwith the feed roller 201 to deliver the recordi ng nmedi um6
after recording in the directions indi2gated by an arrow c in Fig. 7. There
is provided a spur roller 214 at a position opposite to the discharge
roller 10 213 through the recording nmedium6. Wth those rollers, the
recording nedium6 is delivered outside the printer after the recording is
over. AsishownmenaFEi §098deshgnatesvaer poahtiordngr P&BsWRiCH 14021 to cap the
di schargi ng surface 15 4002c of the_recording head 400Q2a; unit 4023
whi ch nekes fhetedsidsood hhdecppoviédadi feFythepressy P?@d%F%&Qﬁck fromthe
cap 4021 the waste ink forcibly exhausted ﬁr§g1the dischang}qgugurface
4002c and fofwaed tp tBeacamsieri AR2t tBes8b3the. BRETEH fFansif ssion
mechani sm (ti m ng gear) 4024 consi sting_of kno c .gear mechani sm
to transnit YBFFRRGLf BLEESTEBNt AB Fb?egaiﬁﬂgcéﬁ ﬁgﬁlagggﬂﬁ?gﬁ?or‘vard and
backward novenent wi.th.respect.to_the_di Ln ur bacq gHHac as wel | as
for the érivpﬁﬁpSPg%ﬁglﬁg EBr%BSiﬁéagﬁnﬁﬁéggégﬂo é?'T% %ﬁé’aforesaid timng
.gear 4024, the_raqtati I vi,ng r 18aC | fled®Bnd S transmtted
t hrough a ca ﬁfgg %%tggé nggégg ié?n?gng%gggézlgg? ?he punpstnit 4023
conmprises a P:'e‘éﬁ.gﬁr PHIRRSBEWR kB sElTind tnkh awbiekaohelioraaa ety al 4031
designates a cylinder having a cylindrical 5cylinder portion 403la and a
gui de nenber gGnat-rSRoWN)kinWriigh gYi des,aaplfuegeb14022bMte ch will be
(E;scribedlater. Then, 7it is partially cut off in the axialdirection to -
“provi de an i el epassagely4@dhbecaiagphieerececdpngclappiaoratas-teedy | ow t he
| ever seal whichlOwlll be described |ater to be inserted. Al so, areference
nurrer al  4031@ndethgnakeesrdainignbesdctli;odildl, et WadcPlaseshaRtyaq! a gi ven
position; 4031d, awaste ink tube the integrally fornmed |eading end ofwhich
is inserted ithteo fiewdidile icaklgbddiband Abegceszies MHF3 1 Sp bpen and
cl ose protrusion which ispressed by the Qa%gglqn a dlgi{ ose canngcélc(:)g4a of
theti m ng gedhesdlexi®leaGs®iend 0dyFesdeare it 8%ot'atetd OPen and cl ose

the cap 4021.A reference nunmeral 4022 designates a Aldinge;r 20capprising a
operati on sh&CV4G85a *°F i Eﬁcgfgﬁﬁgrﬁﬁf%ba §%€i§?éh receptg%Pe 4022c,

and a punp seal stonner 4022de JHAENy 3 (900 A 9ReR 2R 188y epas an i nk

passage i s cSitTous y fornmed on theaforesaid operation shaft 4022a. This
groove if%Sparti al Ly gaserded-d:MP Hed@r af Qregaied s@id dgh ofhd hecyl i nder 4031

to hold e rotation of the plunger4022. On the operation shaft 4022a) a
| ead groove girection indicated by an arrow a by means of the .
head fixiﬁg spring 108 through a lever which is not
shown. Its position is unanimously fixed by the hole
provided for the recording head 1, the positioning
20 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
25 the recording head 1 and the end of the flexible

cable 401 in the positions opposite to each other.

By pressing them with a given pressure, the recording



- 39 1 4022f is forned to control the reciprocation of the plunger 4022.
The protrusion (not shown) of a stroke gear 4005 is inserted into this | ead
groove 4022b. Then, by the normal and reverse rotations of the 5 stroke
gear 4005, a desired stroking amount is given to the plunger 4022 to
generate the negative pressure. A reference nuneral 4032 designates a

pi ston made of a rubber materi a7~ such ¥BR- Its outer 10 dianeter is nade
| arger than the inner diameter of the cylinder 4031 by a gi ven anount, and
it is appropriately conpressed when inserted into the foregoing cyllnder

4031; 4033, a punp seal made of a rubber material such as silicon rubber or
NBR, whi ch 15 3RPaGAdaS hedntand ﬁé‘%flqcﬁd'@rmtgoﬁ‘faq ts 3%fer dianeter is

made slightly snmaller to obtain a given. ' pressure with r to. the
pl unger 4022 éﬁﬁ Q%%y qannest C|ﬁ¢o£§ﬁ?|W¥qqﬁ?%?1fﬁﬁgﬁ’?ﬁﬁ}by bei ng

pressed by the sto er 4022d qf .tlfe 2 M nd t he
(:11e sdp 4Gt BS& NS Ss U5 Qc e é‘hg% e slidi

pi ston recepta DsSI D o reduce sliding

friction betW%%%éEh%‘ﬁﬁﬂe%% af 403k o lglggger 4&;%1 dgppd%3|gnatbricant

to the surface of the erence ‘nuner es a cap

25 lever. s An gk guihde ntNala 110 Y 3388 te8 GRP dHY FomPsiiigh will be

descrlbed | ater. The other rotational shaft 4034a is rotatively hounted to

the - 40 1dtact03Y &f dhe s M#eke4@3n th-tsmap ddidding, and 4035, a
cap lever seal to which the ink guide of the aforesaid cap |ever 4034~is

inserted by cemgnassi Ochel matefiant e theseaded Uintic tdicl osgn | ever
receptacl e 4031b of the cylinder 4031.
rubber, for example, and it is arranged that the
<;> reaction force exerted thereby when depressed is made
10 much smaller than the force exerted by the head ﬂ
fixing spring 108 which presses the recording head 1.
Particularly, the electrical contact provided
for tﬁ; flexible cable 401 may be extruded when
configured in order to cause the reaction force to be
15 concentrated when depressed so that the connection is
made reliably.
In this respect, the electrical or mechanical
E connections are arranged on the recording head side
in the present embodiment, but irrespective of this
20 arrangement, the connections may be arranged on the
ink tank 2 side or on both sides of the recording
head 1 and ink tank 2. Also, it may be possible to
arrange the electrical conngctions and the mechanical
connections separately on either side, respectively.
25 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



A reference numeral 4021 designates a cap nade of an annul ar chrolinated
butyl rubber or some other resilient material having a triangular
crossgection, and is nounted on_ the cap nounting unit 10 4034b of the
foregoing cap | ever 4034; also, 4042, a prelimnary discharging pad which
is made of a polyner-is absorbent as the foregoing blade cleaner 4039. It

i s ‘'mounted on the foregoing cap | ever~ &84, The af oresai d prelimnary
-discharging pad is an 15 absorbent to absorb the ink prelimnarily ejected
aside fromthe ordinary ink ejection for a printing operation. This
prelimnary ink ejection is _conducted to, pr i.n n_t j.schargi ng
surface 4 OZCr}f rwoﬂrﬁ & A§¥ari" dr]:iar;ﬁ([ ﬁeoﬁr Fﬁt ?égﬁgﬁgr a{ﬁ%or]i-.e %&%ﬁb‘gequent ly,
the descriptignay !y JacRde ofi3R1kRM ApTBL BECBM ARFSHoRG BRRA US 11

whi ch a recording apparatus enbodying the present 1 nvention iIs

i ncor porated. Jddre Hduldelure and electrical Eircuitry will be described. 25
Fig. 10Ais a schematically perspective viewillustrating the outer
appearance of an infostEd ¢l ¥ t0GRIS, NEhapPikatisont®e tweencithea recor di ng
- 41 1 apparatus enbodying the present invention is incorporated. In Fig.
10A) a refer ereeanditigaheadl 1desidgratredeirh@02bdgeredetiseded (Fdamtii ng unit;
602, 5 a key board provided with keys to input letters, nunerals, and other
characters asthe lcaasilegyd0R2q gihee reapirddsgi heedudt eods inknda803,2 an
indication unit provided with a display. Fig, 10B is a schenmatica 11y
perspective vieg® inemeyedatisnghelye aggt §tild appearanededf sd@tenf or mati on
processi ng apparatus' 604 wherein a recordi ng apparatus enbodying the
present i nventth&® i dnj fcotpdeatdgrel fhpygareosetpeperede™ e al 60S
Qﬁfignates a mﬁndqmgprovided far replaciggfthg Eoregoigg recordi ng head -1
antl ink 15 taff@*F3eT6362 4 hegeeratdeTt heTRFnGBw 8085t 8XEo T8 5 % except when
the repl agenent. _aoper.ati.on is execut.ed. Th LN i e | arge enough
to provigg a A #i%ﬂ?ﬂ'eﬁ%eaﬁﬁCPéﬁ%“9e98§d2%5g8§/g§§o%§P§?ghiﬁﬁ%n th a

recordin g head I o an i;s replaced, A 20 reference nuneral 607
designates a %hgﬁg%tgge?rg%gﬁghegdr the ~. ntended repl acenent of the

recording head 1 or inkdtankig awé%ﬁePnE%iegﬁmgep@égbe%\@i’b@hv@.(gv is turned
on, a carrier notor 4024 is driven to shift the carrier 10Z to the w ndow

posi tion 60S finamsithe t3hgf @hegeitageharerposhei eacordihg heed di rpaarea. In
this position, when the replacenent of the recordin g heads | or ink tanks
2 is conpl et ednk h&ankarnr iage k@hoved from the carrier 102 as they
15 are still in a coupled condition." In 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

77N
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!

pressure exerted to the recording head 1 By the head

20 fixing spring 108 is released. At this juncture, the
recording head 1 and ink tank 2 are shifted in the
direction indicated by an arrow b as they are still
in a coupled condition by a lever (not shown)
arranged in the carrier 102: This causes the

25 engagement 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 be



- 42 1 is shifted to its hone position when a release switch 608 is turned
on and then a recovery unit 301 is actuated to execute the ink suction and
ej ectgon, or w ping and other recovery operations. Thus, the 5 current

st at returns to the operation before the change over switch 607 is turned
on. Now, Fig. 11 is a block diagram showi ng the structure of electric
circuits for an information processi Ag3apparatus according to the present
enbodiment. 10 In Fig. 11, a reference nuneral 501 designates a controller
to execute main controlling; 502, a CPU for a m croconputer node to execute
certain procedures, for exanple; 503, RAM for providing devel opnent and
wor k ar eak fo?h%%i?ddh@at?l%')%qw igetiga DYRGR T o i progr ans
corresponding_to the aforesaid procedures; 505., a timer for the CPU 502 to
wor k out exe&&?on“ 5% BReWAFS GttiHe It ihtGAPIES S+ AUDr out the

timng required whepn a recordi ng operat.i.on ifs equt ed: . 20_and. 506, an
interface uni®€ttc ?‘le‘&f 5 & 9 1ttn"é’"bPUe")éb l!'teo cﬁé %%rr:fd:b%lgral
appar at uses. .arefergnce nuneral 5Q7 desj. er for the
printing unit ‘%tqs%%’, A WS or W o nrgansdﬁ aclrtgiioor? 1°17g és%énal s and

electric 25 auetnl oyl s heal GANMIOR D Lo 09 RSP, dR O drivers

to trans s and electric power required todrive a carrier notor

402a and - #A¥k dadeesl I Yoty (FLNGHIME] Wnenlbnd LY Td& sensor to
detect the current position of the carrier 102 and determ ne whet her the
carrier 102 ighéWh&€nihicrlrddifires the replacement. Then, by
the coupling method described earlier, both of them
(j> are‘integrated and mounted.in the carrier 102 in the
10 reversed order to terminate the replacement ‘
operation.
- In this respect, the head lever 106 is used
to reléase the pressure exerted on the recording head
1 in the present embodiment, but irrespective of this
15 method, it may be possible to make an arrangement so
that the lever which presses the recording head 1 can
_be shifted directly. Also, irrespective of the
-~ method wherein the head fixing spring 108 is used to
t press the recording head for its fixation; it may be
20 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
25 directly against the pressure exerted by such a

pressing means.

When the first mode is adopted, the following



hone position or not, for exanple; and 511, a paper 5 sensor to detect the
presence of a recording medium, 6 in order not to performrecording on any
pl aceg other than the recording nmedium 6 when the recording nedium6 is yet
to be inserted or a recording is termnated up to the end .of a page. _ 10
Moreover, a reference nuneral 605 designates an external storage such as
FDD, HDD, or RAM card, and 512, an ext@rdél-interface to comunicate with
ot her information processing apparatuses, or to control peripheral

appar atuses by maki ng connection 15 with inner buses. In this respect,

al though nqt i 'Eff@@%‘ n theotb locI%ldi agram shown in Fig. 11, an electric

power source i S provi detr o suppqay Current to the abovementioned el ectric

circuits. For such an g.l}rf‘&-f ré%r?eor %%"éerolflsgc‘f{eggeﬁtg}:g%i\%é g d elrﬁm\,{ﬁen t he

rechargeabl e buttery, sposabl e dry cel _ conver _
i nfozrnation proaRsshik APHA 0% ¢t 5f Berd sfle %%e,réﬁadééadmd . Wth
ings are

t he above-nentioned structure of 25 electriC circults, recor

perfornmed on ththe enny AiHiGEHTRELED &HRY reha aceaendi.Ng ide fd¥@V, Using a
flowmchart shown in Fig. 12, the recording xibed brie' ~lY 11 be des the

sequence wW$ t arthe eqemhtion dlYaidonwmgr dki Ampaidivied. $tXxu&in to s eY n an
ludic 1 op ~ith an ~.n in$tr~ctyon k bY an external ~ the reG>din9 rynter
body or h the external Als®, dhe trecou@iogehapdonl amgd ik ttardca@xdyng s are
started a5 ynst~ction t s yes o proeaure 5 a ser indication yntex, ~aCG ~
ethe, ~ the 1 ~°@R ke ireplissieidows thiew srepin thet goupled qoralidriynO At fyrs
inthe~-Dn lyn no to start n tion unyt ys a preautyn t d preparatyo opera
i,éyS equ~' re tO'S F&FOTingodeadsy apdt Apk-tanks having different

colors can be retained as_they are in the off _
10 carrier condition. Therefore, it becomes simplerto
change recording colors.

As a second mode, the recording head 1 and
ink fank 2 are separated on the carrier 102 while
the recording head 1 and carrier are still fixed

15 (hereinafter referred to as on carrier condition).

Fig. 5 is a schematically perspective view

illustrating the state where the ink tank 2 is

separated from the recording head 1 on the carrier

()

102. 1In this case, by pulling up the tank lever 107
20 from the state shown in Fig. 1 to the position shown

in Fig. 5A rotatively in the direction indicated by

an arrow a, a lever (not shown) arranged in the

carrier 102 engages with the ink tank guide gfoove 14

which is provided on the side of the ink tank 2 and
25 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 as Fig. 1, and



~ aete~ 'n9 pexatyn w n an external y d mainly bY reG>xdy xintex syde
Whe.on is transnytte n operatyon start r ~ere~y “on line to on tyre
ecoxdyng opexaty ~f the indiGati s tus' the uni Gations. be an the Gomm
fined to S~) nmediumt' is detex'~ Ceed to step. =ecrding 15 uny Gedure
will px 52 ~ whethex the t is deter~'inea pxo In the step tyn9 unit or no

apex sensor 5il1l set on the pryn ~. nadls3¥romthe p to staxt 6' ys coraance
wyth s ga p=eCautyon no taxied wthout ~-n ac xnis is rating is s Xxintex
and ot hexs' dose i,~ dray pry cattet.ed in the hen an bec is s 1 Wprinting

, N9 med~'um- ynk elf paxticular Y ero=ding a ~.eGd~'" the apparatus yts
.e ~. s uSea adta s madi whiftes zxyﬂetﬁ?é'xwérgtht f&el yRXr tadka 2-eco~d~. ng nk
aet F~ ink Wit i the atus, ox t may be aPpax consunea~ g2, .1 25

VSt ef u~-1 Y i AGIRFdingdyp the EﬂﬁﬁﬂémSPé betweeps the ﬁ@§gF9%9QC)deternlne

whet her the pinc roII 2 2 and feed raql.lef 201 .are.rel eased.or not in
addition to tR§ g% taR Br§§8n§é58Pgﬁﬁ§dre28P&iﬁ&a "¥m This is

required to prgyvent, a@%b%%%%gular ghng OL Fg%o%cgrd%g% Q%% i um because

when t he pInCh O 15 reFeése & horrma s I'mposs$i bl e even

i f the recordifngmedidym21Q 4§ +3gt mv\hﬁgha&rw&ehnahd&e k84 £02drS ! ol ease

or not can -- be detected by neans of a_snechani cal SMAtCh provi ded 10 for

the rel ease | @¢@iowolc tile Fiigkes, Hekecahf bkt rbﬁobean@rbhlatthteh%a&%q@zdl ng
mediumis not normally set, the p-rocedure will proceed to the next step 3

In the step183,. a nessage is emtted to call the attention of an operator
to set the recording 15 nmedium Such a nessage can be emtted by
illumnating |ight inInhehisdrespeon, oper aheopecopitingoheadka dsbuzzer
sound. 1. Also, in the step S3, if the recording medium®6 is found to have

en set, therpﬁode@mmdywptbszedpbycead heagdt Epx$dg bprtihg ioep, t he
recordlng is started. Wth

as in the present embodiment, there is a possibility
that the head fixation is released depending on the
way the separatiné force is exerted. It is
preferable to arrange the structure as follows:
Fig. 6 is a schematic plan view showing the
15 way in which such a force is exefled. In Fig. 6,
the recording head 1 is pressed by a force fl exertéd
by the head fixing spring 108 to the carrier 102.
o Also, it is assumed that a force f2 is needed to
disengage the coupling nails 12 and the ink supply
20 inlet 10 in order to separate the recording head 1
and ink tank 2. 1In this case, it is possible to
prevent the fixation of the recording head 1 tq.be
released in the separating operation by defining
the strengths of the forces as fl > f2.
25 Here, in the present embodiment, the

separation is executed by exerting a force equivalent

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



the instruction fromthe CPU 502, the head driver 508 drives the head
cartridge 101. Also, in synchronismtherewith, the notor drivers 509a and
509b drive the 25 carrier notor 402a and feed notor 402b, respectively, to
performthe recording while allowing the carrier 102 to be shifted in the
mai n scanni ng direction, gb d in the sub edrumto be shift ~d~ng head ~
to be tine recrdin9 mand the reco ion.34 -Scanning dl1 ect ther5'

i nstructson to cl eaned amng Step s5. ~~ an iVen by the StlY ~nis 9 ~a
~ecord~ng opexatio v 5~2. 'for exanple term nate the Slgnal ~=omthe CP
ore recording.is corresPndrng d that anY mi~ne5 in a it |s detern' ~ne r
of recording Sr5§§H38Fl¥e ﬁénﬁ@lécméﬁhﬁ§ro§§lﬂP§ RﬁeﬁoFﬁé & dfhi . no dir tr
recordi ng area iven the age, ~-n i.n t.he paper p ched
or the tee b F§%889§CF§ EVrHFﬁBISpégaFPBﬁ ?Beréﬁ 3F§$n3 M&di um at t he
recr on ~n a ea.th r cordrn 'oPerati s ted an t hat
the te~in d fé? &ed ug BE Péfﬁf éanalgg ngléya%groce ur3§ ax ~6.
then. the ca exn, h tyan oggdu xled t to cap
the ou i5 its%ﬁéﬁe% %g #E?égﬁé %greﬁg §Ql§f¥§r5?§ag re Ct%’eratlon of the
xeGxa~-ngger tHeBr@fing hesd $UBnHAGRK! £8nROY. i Nk d~ echargrn9 in preparation
fo ordlng operation en its Pxotecta.on 1on the rec AOi5 dr~.v of 2b after
the te~~nat le. the faadnmeher s4pdhai fod%~1enadbphed; itherex s¥anP or the
feed notor cts and vexrf re$ for a given amount ex sensor- 51~ dete

di scharged' unhel fohéowting pépeoedi um bdditSonbee thdsecbdtgediatdredr ng um ~
that t~'"e rec the recox'ding neal is the indication Ln this waY U 502
instruC tion &h the Zirshamodetre C- the te,~nina Af ter ton unit to

pla ~ opera - 47 1 recording operation or inforns the peripheral
It is possible to-control the speed with

10 Wwhich the ink tank is pulled out when it is separated
by designing the cam configuration of the tank lever
107; thus enabling the pfevention of the ink
scattéring from the 'ink supply inlet 10 and ink
supply outlet 11.

15 - Also, there is no need for holding the
recording head 1 by hand directly. Accordingly,

there is no possibility that a hand touches the

vicinity of the ink ejection nozzles of the recording

()

head 1. Hence, it is possible to prevent.any

20 unwanted contamination which may produce adverse
effects on printing.

Also, the portion where the force exer?ed

by the ink tank 2 cén be spgcified. Therefore, it
will suffice only if such a portion is reinforced.

25 All the other portions can be structured thin to make
the ink tank lighter with a more ink containing

capability among other effects.



apparatuses accordingly through the external O interface; hence term nating
the recording operation conpletely. 5 As descri bed above) the recording
head and ink tank are separable as in the present enbodi nent, and then, by
arranbing the structure of the ink jet recording apparatus such as to
conduct the separating or integrating operation-either in the on carrier 10
condition or off carrier condition, the3sotl owi ng effects can be obtai ned:
Since the ink tank is nmounted on the carrier, any ink supply tube and the

| i ke are no | onger needed. Thus, it is possible to fabricate the 15
apparatus smaller. A so, when i nk is totally consuned, it-will suffice only
if the ink tank is rerﬁmu%tln.héh@ardﬁﬁ%é’mncﬁ“ﬂ&l?ﬁ R with the
head. Therefore it is possible to reduce the running cost_ 20

si gni ficant | y.the SErUFtue fed QReTS 1fe Yefor @S AWRPTAK'Y ank needs

to be repl aced bIe to replace orfl e qQnhe ch; ,yst be

repl aced. Thué"heﬁ?e"rbd&ea RS £99 r?é’#@\?@d%efsd\% J"l;riclvrlnen t he
recordi ng heaqi @94 nk are se& rated Q% carrier by the use of a

|l ever or the Ii%k |§(?§§|lﬁl or?tro 'speed with - 48 1 which

the separation is car&; qut, %p%%h ou*ﬁ' #ﬁ%lﬂﬁ&éﬂééﬁi@@8&i@&ed fromthe

ink supply inlet 10 and % i'nk s Al'so, when the recording

head and ink tﬂ%é@éﬁrﬁgerl@{eafo%fh%e”& G IFd Wrd il Teppsraouseed for
embodying the present invention.
A carrier 102 with a head cartridge 101 being
<:> mounted has a pin (not shewn) to be engaged wifh'the
10 spiral groove 105 of a lead screw 103 which is
interrelated with the normal and reverse rotations of
a cariier motor 402a and rotated through a
transmission mechanism (not shown). Thus, the
carrier is reciprocated in the directions indicated
15 by arrows a and b following the fotation of the lead
screw 103. Here, a reference numeral 104 designates
a slide shaft to regulate the rotation of the
;oo carrier. Also, with a carrier sensor 510, the
carrier 102 establishes the position (home position)
20 in the directions indicated by arrows a and b. A
reference numeral 301 designates a recovery unit
which comprises a cap 302 facing the dischargipg
surface of the head cartridge 101 at a given position
(a home position, for example) outside the recording
25 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



hol di ng the recording head 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 t~o--prevent any unwanted 10 contam nation 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 can be specified. 15 Théﬁefore the structure can be
arranged so that it is nade strong enough only against such specific
portion. Consequently, any other portions than this can be fabricated thin;
t hus enabling the tank to be nmade Ii in jits_weight while increasing its
vol ume. 26 Al ¥8€n Fecrrddgfoits §ﬁoEthb8rrEB?aEéHe PREAPLBEdi ng heads- and

k tank laced_as_t till th pled state. Th
0. possi bi |11 §IERAT ak ScBEaPE Cibe R ABHEP IR oA r BT R ENORE CkaR VAFSY Do

carried out SR 5¥n92§n§ g, %% geﬁglgig vgg&/gchegagggglI¥réﬁgghng anot her

enbodi nent accor o] fh pre Favent Fon rs a i ew

correspondi ng 4 BQF%%%P#R8 égrt; vhe mﬁﬁe gpfg%egglgg nEgqhedi, tﬁﬁgown in

Fig. 1 obsezve ove, In a reference nunera esi gnat es

a head cl anp Lig¥ehat@ihhXshPeabeCoR dbAgePoRY ,;kawtébﬁ €REr gk 102; 113, a
head 5 contact to connect the head electrially: and 114) an ink tank

pressure | eveejekiteébni sohBlieibetabediveblly Anandka thakpbeves 107 to execute
the integration and separation of the ink tank 2. The head unit and carrier

unit of the i pbntetnreaondanguappated ubnk Hiusospeked. each of these

el enments. In the foregoing enbodi nent, the recording head 1 is pressed to
the stopper 110 in th&udithermene, | advipeed byt ashewnpwisa proFided6 to
couple the recording head 1 and carrier 102 nmechanically with 15 the .
<;Egssure exerF@d069aﬂh§hﬁeﬁéci$¥tng°§p#h¢mﬁ¥§§hangmﬁ®m@hD§Sfgf thging the

recordi ng head i s not
0 head cartridge 101.

A reference numeral 201 designates a feed
roller to feed a recording medium 6 in the directions
indicéfed by an arrow c¢ in Fig. 7 and 202, a pinch
roller to press the recording medium 6 against the

15 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

<j} these rollers. The feed roller 201 is coupled to a
' feeding motor 402b through a transmission.mechanism

20 formed by a feed roller gear 205 and feed roller
idler gear 206 so as to receive the transmission of
the driving force. Also, pinch roller 202 is capable
of being in contact with or‘apart from the feed
roller 201 by the operation of a release lever 210.

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

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



confined thereto. It may be possible to adopt a nethod given below. In

ot her words, the head clanp lever 112 is 20 structured with a rigid

material to be able to rotate and nove in parallel, not with a resilient

material to press the object. Here, the description will be nade of a

met hod for fixing.the recording head to the carrier 102. At first, the head

clanmp 112 is 25 retracted to the posit3bmr which is indicated by a broken |

line. Then, the recording head 1 itself or the recording head 1 and ink l

tank 2 which are in the - 50 1 integrated state are inserted in the !

directiog i ndi cated by an arrow a in Fi and shifted fromsuch a state !
il

.1
shown un t1fe A4y SeMEm&e ™ 1@ PEE g&?znéﬁﬁeéﬁcfridsm&ﬁee 1 the head
G ecti on g Eah ns o, Tty bI°RBRE:RG3TR, WBEtns old SAAF] LT [ Ve

direction ingicated a Wh eéing ro o arrive
at the positi@®y which is indicated by a solfd line and is fixed as it is.

In the head cont'act 113, a resilient pad 111 10 is pinched as described in

conjunction wth the f Q.eo-ngexupdL-a8N,L 1 3 TRELEEAER el RE recording head 1
is pressed back in the iregtigngpngkcateé by anbafrgﬁ bin Fig. 13, but

due to the pEasRMeRdef fhecheqticharBthersr iAldynichredingl wieshi fted but
fixed 15 there. At this juncture, by the''force exerted to press it back,

the contact phesTwed @olllee ReadteoBeasietldnesreecuiddthy Meaun he
separation of the recording head 1 and carrier 102 can be performed in the
operati on cofbt r€tert ceicheddhgvéen zhd dirbdtawns2pnbyicsited itpg g&rthem in the
direction indicated by an arrow b in Fig. 13. In this respect, for-the
epar ati on oRTEIR¥ icnidnt &ilg.27 .t h@hemk fankrp¥ededle7 spyat HHAMY is

rat ed to cause the ink tank pressure lever 114 to
> 214 at a position opposite to the discharge roller
10 213 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 a cap 4021 to cap the discharging surface
15 4002c of the recording head 4002a; a 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 4002c

and forward it to a waste ink tube 4031d; and a |
20 transmission mechanism (timing gear) 4024 consisting

of a known cam and gear mechanism to transmit driving

forces to the foregoing cap 4021 for its forward

and backward movement with respect to the discharging

surface 4002c as well as for the driving of the
25 foregoing pump unit 4023. To the aforesaid timing

gear 4024, the rotational driving force of the

carrier motor is transmitted through a carrier motor



25 be shifted in the direction indicated by an arrow b in Fig. 13. Wth the
above-nentioned structure, the follow ng effects can be obtai ned: - 51 1
Wien the separating operation for the ink tank 2 is executed in the on
carrier condition, the force exerted on the recording head 1 is received by
the head clanp lever 112. Therefore, the,5 recording head 1 is not shifted,
obt ai ni ng an enhanced reliability. 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 carrier_102 10 still in the coupled state, the
shifting direetindmn $039 . ndicated by an arrow b in Fig. 13. Accordingly,

t he operaﬁivity is inproved. Fig. 14 is a plan view schematically showi ng a
met hod according to anaisher ey Rl 4+l I G- , A 16f ce
nuneral 115 designates a head p?gggﬁgglfegg?3h%ﬁ§?%§s§%hgaéﬁgng%%ntact 113,

whi ch can r ot ak@poshoewe inn Figr.aldl elinawtithFa 2elhe2dnSOpRAle f41xed on the
inner side of the carrier. 20 According to the present enbodi nent, the

fol | owi ng prot@ddr 8esighktbe makgnindeki vathagcar eiy2ind@2cand recordi ng
head 1. The head fixing | ever 115 which is zotatively fixed to the carrier
102 is rogat e@YLONERE POStiPBn4PAdacanddabyuadbr mimbeki nAo25shbwhi)g. 14.
Then, the recordipng head 1 itself or -the coupled recording head 1 and ink
tank 2 is ins%?fgg Pngﬁé 8i PéERPBR pHBRBevbichl willobehdeptanbed

later. Then, it is partially cut off in the axial
| direction to provide an ink passage; 4031b, a cap
(:} lever receptacle formed to allow the lever seal which
10 will be described later to be inserted. Also, a r
reference numeral 4031c designates an ink suction
inlet which is opened to a given position; 40314, a
waste iﬁk tube the integrally formed leading end of
which is inserted into a waste ink absorbent 4028;
15 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.

VIR

A reference numeral 4022 designateé a plunger
20 comprising a operation shaft 4022a, a piston stoppér
4022b, ? piston receptacle 4022¢c, and a pump seal
stopper 40224d. Then, a groove 4022e which serves
as an ink passage is continuously formed on the.
aforesaid operation shaft 40£2a. This groove is
25 partially inserted into the aforesaid guide of the
cylinder 4031 to hold the rotation of the plunger

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



- 52 1 of Fig. 14, so that the protrusion of the recording head 1 is

pl aced between the head stopper 116 and head pressure | ever 115. Then, ~the
head fixing lever 115 is rotated to the position indicated by a solid 5
line; hence fixing the head fixing | ever 115 by a means which is not shown
in Fig. 14. At this juncture, since a resilient pad 111 is used for the
head contact 113 as in the case of the ¥oregoi ng enbodi nent described in
Fib 13, the contact pressure 10 is secured by the conpressed resilience of
the resilient material. - Al so,.the separation of the recording head 1 and

carrier 1Q2 c erforned by the operation contrary .to the above, and

Wi t h:jr awn 1y 2‘%&% ﬁ& dpSme ti%n cf’ﬂ(’-i.rggi ?blét FSﬁlBEPﬁé%c}PE’uIOafr % ' the pl ane
of Fig. 14 . jS T ect,.in _order to _separate the .. ink tank 2, the
i nk tgnk Ieve%qﬂyye%hgﬁigﬁowﬁfei§r8 argeed ?gogth?wpﬁeanf 54O S essur e

| ever 114 in ier QCt is i.ndi.c .dn o i Fi.g.,.14. Wth the
abgve-nent:oné%ag??ggFu?%,agﬁg&?ghlg&?%gQé%?eéggéaﬁ&ggbgbfggggh: When t he

ink tank 2 sepaied!,i @ ithePabiAaAednhNrbiErol ¢BELEEHNEORY g, the force
exerted on the 25 rggbrdfng hegd 1n?srrec£?ve§ by t gghegdkggbpper 116 so

as not toscauseridre geeer dp0s,haagded itoabstsBkihgdamBanee 18bi@AKNNG an
inproved reliability. - 53 1 Figs. 15B, 15C;, and Fig. 16 illustrate the

ink passage caoplthegpatingke reear dbngeheadtandninke§atank according to
still another enbodi nent of the present invention. Fig. 15B shows the case
where the 5 | pkessppley outlet 11b is made of a resilient material such
rubber, and it is possible to nake the inner :
A reference numeral 4032 designates a piston
(:) made of a rubber material_such NBR. Its outer.
10 diameter is made larger than the inner diameter o%
the cylinder 4031 by a given amount, and it is
appropriately compressed when inserted into the
foregéing_cylinder 4031; 4033, a pump seal made of a
rubber material such as silicon rubber or NBR, which
15 is inserted into the cylinder 4031. Its 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 40§2d of the
20 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 sqrface of the pump seal.
A reference numeral 4034 designates a cap
25 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



di aneter of the ink supply outlet 11b smaller than the outer dianmeter of
the ink supply inlet 10a; thus inproving the contactnes~ between the ink
suppfy 10 inlet 10a and ink supply outlet 11b when the recording head 1 and
ink tank 2 are coupled. Accordingly, the sealing capability of the ink
passage is al so i nproved. Further, sin&e a force required to deformthe ink
supply outlet 11b can be 15 snall; Ttd s”possi ble to make the force
required to nmount and denount the recording head 1 and ink _tank 2 equally
small. Fig. 15Cillustrates the case where the ink supply inlet 10c is nade

I havi j | j 11c is f db
ol ar D2 BT EEHL S b Ryl I ey ARy AELEG 1o 1o formed by
the recordingydropdhd. dNGd MepdPlda0Uld Shikt e ik Iqlidank 2 1s closed
so as not to allow ahy ink |'eakage tromthe ink supply outlet 1ic.

Therefore, tde {hk é?&{eéaié self fadadwided ddeanexsel | ent condition.
Al so, when the 1nk tank 2 and recording head 1 should be coupl ed, - 54 1

the acute ensbpréd@idmk stpply furierdGngmrded dide the tdwpi nk supply
outlet 11c to forman ink passage. Thus, a stabilized coupling of ink

passagessi s posst bt eceptad he £330 tdfretheldyigirdesr f40Xk. required 5 to
connect or separate the ink tank 2 to or fromthe recording head small

-Fig. 16 illustrate therefeesevemumanadest (e doasdigiiates @ pkawi ded in the
direction perpendicular to the direction of the ink_passage. By shifting 10
the ink tankn@i¢ nof hen dinrackadn rehralgaradiedytart o TuRb e fe BFPMEig. 16 with
respect to the recording head 1-, the cqupljngé?nd separation are -

performed. ALRET | Feshblent ma HyF oy RS &3P AT 2%~ nade of a
»silient materjial such_ rubber is provided 15 to pr.e-vent ink |eakage. Wen
@eadi recti o?%th?%iﬂfit’rFe_‘?céHb‘ﬁfr?d’-ﬁgﬁd EREuRed Yy ngrmunt ed are
Lhe sangyae 4058l LECH RN LG Ll Lo 2 Ji o g or derount e
O e oS, AL G AP0 R S0 Fo. 10, the
polymeric absorbent as the foregoing blade cleaner
4039. \it is mounted on the foregoing cap lever 4034.
The aforesaid preliminary discharging pad is an
15 absorbent to absorb the ink preliminarily ejected
aside from the ordinary ink ejection for a printing -
operation. This preliminary ink ejection is
— conducted to prevent ink on the discharging surface
4002c from being dried in the printing opération.
20 Subseguently, the description will be made
of an information processing apparatus in which a
recording apparatus embodying the present invention
is incorporated. Its structgre and electrical
circuitry will be described.
25 Fig. 10A is a scﬁematically perspective view

illustrating the outer appearance of an information

processing apparatus 604 wherein a recording



for the recording head 1 and ink tank 2. As a result) the relationship ]

associated wth the forces as showm in Fig. 6 wll be elimnated; thus
making '25 ~it 'possible 'to nount or ~dempbunt the ink tank 2 and recording
head 1 with a mninumforce required. Figs. 17A and 17B illustrate anot her

- 55 1 enbodi nent according to the present invention wherein the nounting

and denounting of the ink tank 2 are-céhAtrolled. Fig. 17A shows the state !
where no recording head 1 nor the ink tank 2 is present, in 5 which a f
reference nuneral 151 designates a head detection lever rotating in |
response io t he nounting or dennuntiqﬁggf the recording head 1: 151a, a !
pi ni on t ransnPRFHZtYHeSPRAMY IS Bhe ieeTell LRYRRELBR F8ver 151 to the |
rack 152a of g?géﬁéger 152; a tank control 10 lever to control the
installation © #%9ank 2. When neither the recording head 1 nor the

ink tank 2 is pr esentIdn:)}o(;Jgé&I gc heéadredie‘%lg‘?cr?%%nmlnggggllgo&land tank control

| ever 153 are arrange t he ‘ins i on passages of the ink tank 2

and recordi nggddi heacesl t | asd N0 . Sprgpgs or the like
(not shown). Al sog,&et he s%eppéﬁ%ﬁ&%ﬁfgfﬁﬁf%ﬁ% ﬁgégpdg?géti on | ever

151 to the pasiképroodiad réliddd GAtH gy Aten t hgpi ot Bttt e8r-8f the tank
control lever 153 in the installation direction of the ink 20 tank 2. In
ot her words, mimsrde, rachraiigr akdciary/ eds tweDe adukéed, tbhe
installation of the ink tank 2 is blocked by the tank control |ever 153.
Fig. 17B il | @wiveatwsridies sirstteruwditeians hearrde il 3lj nen hemdlidat somount ed. The
head detection |ever 151 is rotated due 25 to the installation of the
recordi ng heathit aprashicied iwith @ displaghe riqt i DB oistée head detectio
(igver 1S1 is transmitted to the stopper 152 through .

; schematically perspective-view illustrating the outer
10 appearance of an information processing apparatus
604 wherein a recording apparatus embodying the
present invention is incorporated. In Fig. 10B,
a refe;ence numeral 605 designates a window provided
for replacing the foregoing recording head 1 and ink
15 tank 25 606, a cover for the wiﬁd%w 605 to cover it
except when the replacement operation is executed.

The window 605 is made large enough to provide a head

. lever 601 and tank lever 605 to be operated when the

s

recording head 1 or ink tank 2 is replacea. A

20 reference numeral 607 designates a change over switch
for the intended replacement of the recording head
1 or ink tank 2. When the change over switch 607 is ;
turned on, a carrier motor 402a is driven to shift :
the carrier 102 to the window position 605 from the

25 foregoing home position or the recording area. In
this position, when the replacement of the recording

heads 1 or ink tanks 2 is completed, the carrier 102



- 56 1 the pinion 151a to release the rotational regulation of the tank
control |ever 153 as shown in Fig. 17B. In other words, when the recording
head 1 is nmounted, the installation of the ink tank 2 becones possible. As
aresult, the ink tank 2 can be attached to or detached fromthe recording
head 1. Also, in a case where the arrangenent is sinple so that only the
recording head 1 is nounted on or dempdrted fromthe carrier 102, the i
installation of the ink tank 2 is 10 prohi bited when the recording head 1 1
is yet to be nmounted; hence preventing any erroneous operations. Figs. 18A
and 18B illustrate still another enbodinment according to the present

i nvent i on: whef§i §hifsedotnt ing hovedeadihiPRgWBent AeIpeBBFEI AYiKERd 1 15
are controlled. Fi,g. 18A shows the state where both the_recording head 1
and ink tank 298 &Si fyraefean FR@ EheRCRUFRCPY¥CFReURAFe38L ESg. 4, but
there is a tank detection |ever 160 provi de®_beneath the |l ower part of the

i nk tank nounfCryakRft t8f eFREVESr FREriBH 85T 19Re2RAnEAEErAG pot i on 160a of

t he tank detectl l, 60, ] | at ed { o t t t it

e e So e Gnc ket 0. it SRS BectDECMIE Loabg Bl
ent ar 0b~I's

106 is rotative. € hea ever otated in the direction

indicated by 8RaRbEOWvBE BwitlR pEFOLEl AIrREadod, andotnkrignkiZ are shifted
- 57 1in the difection are still in the shown in Fig. 4. "renove them F

recordi ng heaglslai Bdbet 8daf¥amNsREwONYG athd @brbbeyr&oupl edeeendetion as in
the case 0 Hence, it becones possible to 18B shows the state where-the is
mount ed whi | ectibeuink fapkaR ifformation processing apparatus
according to the present embodiment.
10 In Fig. 11, a reference numeral 501
designates a controller to execute main controlling;
502, a CPU for a microcomputer mode to execute
certaiﬁ procedures, for example; 503, RAM for
providing development and work areas for text data
15 and image data; 504, ROM for storang programs
corresponding to the aforesaid procedures; 505, a

timer for the CPU 502 to work out execution cycles

and for the printing unit 601 to work out the timing

)

required when a recording operation is executed;
20 and 506, an interface unit to connect signals from
the CPU 502 fo the peripheral apparatuses.

Also, a reference numeral 507 designates a
controller for the printing unit 601; 508, a head
driver to transmit recording signals and electric

25 power to the head cartridge 101; 509a and 509b,
motor drivers to transmit signals and electric

power required to drive a carrier motor 402a and



yet to be nounted. The tank detection |ever 160 is biased by biasing neans
(not shown) such as a spring in the direction indicated by an arrow at d .
Wien the ink tank 2 is not present, the lever is rotated 10 as it is in the
stateé shown in Fig. 18B. Then, the hook 160b engages with the cut off
portion 106a to ~ , regulate the rotation of the head | ever 106. In other
words, it becones inpossible to renove4Bhe recording head 1 if no ink tank
2 is present. As 15 a result, it becomes inpossible 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 iﬁﬁordin head 1 or the

vi ci ni tylof t#eeqd metepptY2h nl £8SRLF LI YD t i AT o wht eRhay produce
d ffect di t ed | d
o et that v Srrect Hie Pertiad R LHEM 08 DR Faes | 22 B, ThC
di h 1is. i . i g pat dl
because Ther s St hEFREE fod QUALAP0EE Mu B R IRIEE ZoeT000f cdlY

nozzles and tiiend ostBpby bhl fbe 10:40 bgafBred dduther | nk papeages. - 58

1In the foregol ng enbodi nent described in Fig.1, the presence of the
recordi ng heagbds®P tdegaféter tldpradehie Aot e8t sk dyd thgcmedinat i ng
whet herthe recording head 1 is electrically connected or5not. However, it
does not haves afyy ¢EdeE HOt dEdepéthert erecoidinguamtany placek in the ink
tank 2 orto transmt to an information processing apparatusthe information
regar di ng t heofiiesetit@n ofhé heetokd imk Rediun hée ween i the 10@cording present
inventionlOis not confined to this, and it may be possible toprovide the
above- nent i omeed Bt e@t ingyekahs. be Finsenied son | TR&OTHE BRF ahf showi ng
(;Peelectric circuits of an information processi ngapparatus according to-
i 11 anot hertemmbee k@t ubf 15t hbepﬁ”é%éhg FrR@F®ion. In Fig. 19, a reference

nuneral 513 _ -designates an ink tapk sensor to etg§% 3hether£theink t ank
2 is prédent on the CAPFEEYeIp22cFehRtelGndBYle 2 hn®Y nkeF el A SR8nsor to

detect th f 20Pr | nt abl ink i i t T i pti f
detect {he presence,oLa0ntLoLgBecak Lo e, o o0k guTogedescriptonot
om tt ed. Nor e specd {4 call Ve, L, Lok plke SE0S0L SJAEY, bersuGBhhal

aC on ~t

mechani cal con sTareé arrange e carrier 102, ~or ~a~~structure

i's ~arranged~ e 880 F&ARLLYLHCOAB QP L5G! a588S0FuE 85, LB pYrpose. The
i nkremai n sensor 514 may be arranged in such a manner _ 59 _ 1 that by

maki ng the inkot 8PK1 2pdktpharhl agppar&piseat ey i Mk 58g asohneatliow t he
remai ning quantity to be a detected optically fromoutside, or a sensor is

provi dedi§ n tdethnknha@nkbdsés.sense the liquid 5 therein and contacts are
arranged on the surface of the ink tank connecting to such a sensor; thus
arrangi ng the contact&nohhiihereapects abphoyghhneheinpdvéedenni 5Red
sensors, it is possible to transmt to the__CPU 502 information 10 through
the interfacebboekt@dipgsae ahPrnngnoFigxetlit e@RpPtBPFFaEePPFEEesses when a
recordi ng operation is intended w thout_the Eresen e.gg ink tank 2 or
(?pording hea%C4TC®r 1 hBTPELALEdtBr FHPPLY BREDRRE to the above-

mentioned electric circuits. For such aﬂ electric
20 power source, there is available a rechargeable
buttery, disposable dry cells, or AC power converter
when the information processing apparatus body‘;s
fixed for use, for example.-
with the above-mentioned structure of
25 electric circuits, recordings are performed on the
recording medium 6 by the recording unit. Now,

using a flowchart shown in Fig. 12, the recording



di sabl ed due to the shortage of the remaining ink 15 during. the recording
operation. For exanple, there is a possibility that the recordi ng operation
becoqss di sabled i mediately after the ink tank 2 is connected to the

recordi ng head 1 because of air bubbles m xed in the recording 20 head 1.
In order to prevent this, it may be possible to arrange the systemto
interpret such a change in the status-t 44t “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 2is neMy _ R , . 25"
connected~~to 'the ~recordi ng~ head ~in t he

di.tion, dt
all ow t he éarrPEFrEEEOPoCPEFEPH FﬁqP?gcﬁoﬂﬁlbogFt&%%é%ggegﬁgrg%%?QOnan >
t b - 60 1 th t 3 - d
ofTuct ure, the fol Iowi HyeBr éﬁﬁﬁégﬁéagﬁémab?ai REAT LV rRBTENE BETERE T,
totall d
is totally consune § %QﬁUE gé% b 80% €¥£8 L cpl y uggeggggcgggog war ni ng

i's given accorEFﬁgP Ag nedr um be wasted. Also, after

the 1epl aceneni,g FFQBnT§H§§ okhg frifdedp oy $Prng§ﬁUék98rﬁB§ recovery

operation 10 erefore perativity wl e inproved. Each of the

embodi nent g SeinEQEBBtESHO%bCQEabé pecbea dhyytus6dghothéhextetrgbi ng i nk
jet recording apparatus. Hereinafter, as another enbodi nent, the

description w hhtbermede af sapidb epbpdboceatrekeasenstartedrdisng head and
an ink tank are separable and replaceable, and the recording head is
coupl ed by presslbgwst to the carriage which carriers the recording head in
a given direction. Fig. 23 is a cross-sectional view-showing 20 the state
where a recordi ng headaAti fikrs&nkinantepagii agbethperchipl dadiaakhornk jet
(I; ordi ng apparatus according to another enbodi ment of the present

vention. In PﬁérptéQEnPnéﬁbéélhﬁntheapﬁeébﬂﬂlﬁﬁaﬁﬁédor D8t-18010a ~i s of

~ a type mhlch ~is used ~for 'an '"ink jet '" * ' mwrroootom T
determined. This is a precautlon not to start any

recording operation without a required preparation
on the printer side when an external instruction to
start recording operation is transmitted mainly by
communications. Here, if the indication operation
15 unit-is determined to be in the on line status, the
procedure will proceed to steé S2.
In the step S2, whethér the recording medium
™ 6 is set on the printing unit or not is determined
in accordance with signals from the papet sensor 511
20 and others. This is a precaution not to start
printing because if any printing is started without
a recording medium, ink is scattered in the ptinter
to stain the apparatus itsglf particularly when an
ink jet printer or the like is used as a recording
25 apparatus, or the ink which is a recording medium
is wastefully consumed.

Furthermore, in the 'step S2, it may be




met hod using el ectrothermal transducers to generate thermal energy to give
filmboiling to ink in - 61 1 accordance with electric signals. In Fig.
23, the principle structure of the recording head 1010a is such that al

the el'enments are | am nated by adhesion or pressing on a head base 5 plate
1011a wth the positioning protrusions 101l1a-1 and 101la-2 arranged on the
head base plate 101la as positioning referénce. Here) in the vertical
direction in the inner face in Fig. 23 is positiQed by the reference _face
10 1104a-1 of a front board 110l1a and a protrusion 10l1la-1, while the

hori |, di | ' he i f [ 3 i {l by. a head
posi t1oni g urb 41038 Shdv e rot1e. e e i RRFLIGECR 1Y T 05

posi t i oni th T . AP er' ]
brotruded por t1on Test Sooy AT RS profbatit o ois TR ot Fuded

partially to coyefnhdhg | P im% diifcd \0fanhe Jdecaidijye head
positioning unit 1104a§p§0%g]é&ﬂz%% er ggrrd 10c13a-2, teherec arelf%rmed 20 by

filmdepositiofe@uRD SthdbSd Al iREtd Pordm ddPnNSEtcal Saf ) ect i on

heaters) arranged in plural arrays and electric |ines of alum num and
others tossuppiyediegtdf CtpOWES cordihdem®iumd aBddhusse oamrectleel to a head

fl exi ble board (hereinafter referred to as 25 ' head PCB ) ' 1013a' having
linesw th" padsii€i3aclléey262 risngedlexisad,s trendiomnahndseed ieceive

el ectric signals fromthe apparatus body. The connection is - 62 1 made
by wire bondi njnEeshikeewin tie the rreganding ngddamm a2 ¥hingeosetece to face.

Then, the ink ejection unit is formed with a common 1' quid chanber ‘i nduci ng
‘j Whether the pinch roller 202 is release or not can

== be detected by means of a .mechanical switch provided
10 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
15 medium. Such a message can be emitted by
illuminating light in the indication operation unit"
or make a buzzer sound.
(:} Also, in the step S3, if the recording medium
. 6 is found to have been set, the proceduré will
20 proceed to step S4.
In the step, the recording is started. With
the instruction from the CPU 502, the head driver 508
drives the head cartridge 191. Also, in synchronism
therewith, the motor drivers 509a and 509b drive the
25 carrier motor 402a and feed motor 402b, respectively,
to perform the recording while allowing the carrier

102 to be shifted in the main scanning direction,



ink froma replaceable ink tank 100la through partition walls to partition
each of the plural ink passages in accordance with the ejection heaters and

| i quid passages in order to supply it to ink passages,

and

a grooved

ceiling board 1012a, which ' is integrally formed with orifices
constituting a 10 Plurality of discharging ports by polysulfone or the

li ke, is pressed by a spr~ng (not shown¥éte the heater board 1013a-2, at
the sane tinme being fixed by pressing with adhesi ves and seal ed; thus
fabricating the ink discharging unit. The liquid 15 Passages 1015a coupl ed
to the grooved ceiling 1012a and seal ed can be connected to the repl aceable
ink tank 100latPf rRecpidéBgnmedipBdraehe. shdftadsimnthet RBPr| qui d passages
are penetrated through to the opposite side of %he head _bas

t hrough 20 t heSRBPBLPEoIiaeatEoR . ARANERE FRECT

ing beadnia

plate 1011la
§°bg§e pl ate

1011a, at the sqne tiinme beinﬁ Lixed adhesi veély to the head base plate
1011a. Al so, at PRBe@&na™3P9tREPEHEpIing side between the |iquid passage

.0 _prevent dust.
F&gndfgbharging

ports. Al go) atgfﬁgn§9¥e£h40}§@o£§ing'%ééragigﬁOYédﬁﬁvéﬂ B%

1015a and ink tank 100£§s§?¥ti%bgF5§3 %908?Fi§npég¥ﬁ?§g

particles and ~ unwante b fromflown

di scharging ports of the recordi ng head 1010a and t

e pad

okget the
013a-1 for

el ectrical conpgett®PoR&iNg! s8§nbP FRER thee@BUE504 0 hokdekhmpnecording
head 1010a fromits handling 5 end. The repl aceable ink tank 100la has, in
its tank case 480ig-ithayi Agtéihsnd@08Rat &My hére NFecofdirg tibe ink
absorbents 1002a retaining ink stuffed with al nost no space, the ink supply
(fglet (hol e) Ab6sdDbla whemhtled hinebéradf ngeeonddixg thnésgindapassage

page in a given sub-scanaing direction has been

10 reached or the terminating end of the recording area

in a recording medium 6 is detected by the paper

sensor 511, it is judged that the recording operation

is terminated and that the recording operation

procedures are completed.

15 - In step S6, then, the ca}rier 102 is returned

to its home position as a procedure to terminate the

recording operation. This is carried out to cap the

<:7 ink discharging surface of the recording head 1 for

its protection in preparation for the power turn off

20 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.

25 In this way, the recording medium is discharged.

¢ After that, the CPU 502 instructs the indication

operation unit to display the termination of the’



1015a with the filter 1008a provided at its |eading end is inserted to nake
i nk connection, and the air conduit 1003a (hole) to prevent a negative
‘pressgre from bei ng generated excessively by introducing air 15 into the
repl aceabl e ink tank 1001a in an anount corresponding to ink flow ng out
fromthe replaceable ink tank 1001a. On the inner wall of the tank case
1001a-1, the ribs 1001la-2 are provided 4n order to prevent direct air
conduction to the ink supply 20 outlet 1004a through the inner wall of the
tank case 100la-1 for the maximumutilization of ink in the total area of

t he i nk absorbents 1002a by the force exerted by the capil]lary phenonenon
and at thé sareecombing mperiaticondu tinfeoms iteaPediddteZiay form 2 5 the

ink ~ supply outlet 1004 a as -far ~as ' poss ible . ~ ~~ The ~ - ~ ~ ~~
~~~~~ ri bs” 10TERADAYUARS ianFams ing v dreude WhenextaiPeloo1a- 2
sinul taneously, so as to contribute to ., r -94 1 inproving the operativity

when tanks ar S-RegFERGEF bEReq darmdnafifightRe 5850% PEFTRAHE ink s

absorbents 1002a is |l ess than the total absorbable anbunt of the ink
absorbents 1003A"®+etiider to give 5 a negative water head pressure to the

Neni scus gf t he di schiapg%gegscbroirbtesd ofbc}vt]ee rﬁ%org%&m%%gﬁaaﬁwen it is

coupl ed for the funct purpose 10 erable a s ej ection as well

as for the operpfional £fe Y 1 JY SMEEnADERn ¢ QRIRALIRUEN, When a

slight 10 shock 1s given at the tine of replacing ink tanks. It may be
possi bl e to cogid otndk dyeakaamdimynihe Aifuci®uids K¥HBaidy pet angi ng the

provision of a liquid repellent treatnent for the ink absorbent 1002a in
tje ai r conduited®EBthPrapiidriiuts SR &l o ordugt dheepadgardtmgor bent .

ink supply to the replaceable ink tank 100la conmes to a lLimt when the
FE€tai ned ink ior thetédqikatahsprdentatlitiPedtdeonein the on carrier
10 condition or off carrier condition, the following
effects can be obtained:

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

15 apparatus smaller. :
Also, when ink is totally consumed, it-will’
suffice only if the ink tank is replaced, not the
(:) cartridge which is integrated with the hgad.
Therefore, it is possible to reduce the running cost
20 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 operational economy is improved.

25 Also, when the fécording head and ink tank

are separated on the carrier by the use of a lever

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



extrenely small to nmake the ink suction of the ink absorbent 1002a greater
than the ink supply capability 20 to the recordi ng head 1010a by the force
exerted by the capillary phenonmenon of the nozzles follow ng the ink

ej ection or when the air induced fromthe air conduit 1003a becones great
around the filter 1009a and the air is supplied to the ink absorbent 1002a

5 in~ a large anount through t~he~ air 4glter 1006a. . . The nmechani cal and
el ectrical connection of the recording head 1010a and repl aceabl e i nk tank
1001a to the carrier HC are conducted in the - 65 1 follow ng manner.

For the carriage HC, there are provided a front board 110la positioned on
the platen sidthidiheta dpatateiad ihedrmwaidd cutfil etivd eorgwantinm2a- 1
provided with the head driving el ectrode 1102a corresponding to the pad
1013a-1 on t heirkedwh REB sfattwredchra tfehdak BOreLy dmlateckd a8 cont act
supporting board 1100a which a resilient nefber (rubber pad) 1102a-2
pressing the fAndxisyinplghenttler f¥bmits rear side; a head positioning unit

1104ar to fix the recordi ng head 1010a nechanlcall R8s si ng hook
1103a to support the rPeedtdifREhethe HPRRF IR I‘t‘f’r‘?éiy\ﬁéxa}{]b‘rrg% Here t wo

front boards 1101a are arr anged each for th fore orn posr ioning 15
protrusi ons 1G-S f%‘ ﬁé‘ erdzafttca)rence surface

1104a-1 for the Iate 1011a o h I ad 1010a. The
pressure hook ngofa}% ca‘%‘f%’r’g%]‘?-?c?‘; by q\r?ﬁ%"r}le&gﬁ g'eexert a bi asi ng
force in the g iyndigated 20 &rhq;mtayr A h Fldhg 23, that s,
i i #%% egrees i'nt

i nclined approxrnat t' ten e traveling direction of the

carriage HC. Thgia{dy ehdusdoh siurb R A1 o ddivranry didxm head
(EQQOa is pressed in both directions toward the front board 110la and

1. It is thus possible to prevent any unwanted )
10 contamination 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 can be specified.

15 Therefore, the structure can be ;rranged so that
it is made strong enough only against such specific’
portion. Consequently, any other portions than' this

(:) can be fabricated thin; thus enabl;ng the tank to be

made light in its weight while increasing its volume.

20 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 out simply.

25 Fig. 13 is a plan view schematically showing

another embodiment according to the present invention.

Fig. 13 is a plan view corresponding to the



25 the electric~connection supporting board 1100a." At the sanme tine, it is
bi ased in the traveling direction of the carriage HC in the head

posi tigoni ng - 66 1 unit 1104a with the electric connection supporting
board%1100a as its pivot. Although this pressure coupling operation of the
pressure hook 1103a can be executed anyway, it is preferable to do it by a
5 lever or the like fromthe upper surfsace side of the carriage HC. |In any
way, when this pressure hook 1103a is coupl ed) the recording head 1010a and
repl aceabl e ink tank 1001la are electrically connected ' after being
slightly rotated on the carrier HCto 10 allow the positioning protrusions
1011a-1 and 1Qida 3ft @nle roRregoihgcemubd imehe phswhi ani Fdgr.eflerence surface
1104a-1 of the front board 110la. Thus, the positioning of the pad 1013a-1
on the head PEBsk@i2d #mdmhehd dbbvengirl wbirbde téferevcgl sameZadel i ably
executed. Before the recording head 1010a_afid repl aceabl e i nk tank 1001a
are coupl ed, flA@ deshioagéesCaahgagecdpubngeMesadte0fds, tA/d t he recording
head 1010a and repl aceable ink tank 100la are_separated 20 as shown in Fig.
24. Only the respeddingeheadplli §§ pBRt FBRE1&FelPRi cdhdact. PFRE recording

head 1010a and repl aceabl e ink tapnk 100la begin.to.be coupl w_th the
engagenent® beCRBER Sth&Oc G8BPERG ﬁBSkhEB%7§9536§?83&Y0naPHe1ﬁgada€ase pl at e

10102 2nd coupl g, 25 e, 0085, REorkdag i (BeckeBlaRearla oy ank

1001a as showt™ ~COuplling portton between the ink
D ot b L kRO AR 0830107 87 exd 0P8 EhANLATHRLEALRIARATRNES |l

d -
possi bl e to connect 1nk suppﬁ§7passages relia e repl aceabl e ink
tapk is COUpl%@p%gakq%nr%%OQQannneﬁgnﬁoiQa-Th@_HEB@ruWQEd%ndas clear from

. 24, when 5°the replaceable 1nk tank 100la is rotated in clockw se
ection in Giagrid4d uhhe oK thdPRhY gut! ekcording apparatus
10 comprise each of these elements.

In the foregoing embodiment, the recording
head } is pressed to the stopper 110 in the direction
indicated by an arrow a in Fig. 6 to couple the
recording head 1 and carrier 102 méchanically with

15 the pressure exerted by the headakixing spring 108.
The method for fixing the recording head is not
confined thereto. It may be possible to adopt a

(j} method given below.

In other words, the head clamp lever 112 is

20 structured with a 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

25 retracted to the position which is indicated by a

broken line. Then, the recording head 1 itself or

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



1004a becones the actuating point with the coupling portion between the
coupling hook 1017a n, U and coupling guide 1005a as its pivot if a thought
10 issgiven as to the coupling of the recording head 1010a and repl aceabl e
ink tank 100l1a. Therefore, the liquid passage end are coupled with the ink
absorbent 1002a and filter 1008a as coupling faces. Further, at the sane
tinme, a resilient ring seal 15 1009a.7pi*fctied between the head base plate
1011a and the outer wall of the replaceable ink tank is pressed and
defornmed to be tightly in contact with them --. Thus, the conduction

bet the interi f th | ble,ink.t 1001 the at h
s 20 conpl et P “BPBEREASFREPnB=F kP SRBEFY Gl FEE R0085 LT thi o soaling i s

insufficientZiEQ?ﬁgkg igduggiggfégtéhgnipggaigg %Edtgﬁé?%gha%%%mle i nk tank

1001a fol | ow ng e 1 nk ¥upp| e recordi ng head a occurs directly

Wi t hout any ig%g&vgn%%ggegghbgﬁ Pﬂgi 5+fe2R8QHRRRt cAB0R% the As_.a result,

.it becones - icu o effectively ufilizes ink retained in the

i nk absorbent r1082&:ingN8eRECSSUECLIOREA11838hkShead €8nthcasuall.ished to
provide its pressure in the direction inclined at ten degrees in order to

position ghe reemr dhag bBeade]}O0tfa heafheldinpeativep tavald tshdfilesne of Fig.
24 with respect to the carriage HC 5 as described earlier. Therefore, also,
in considerationtbt theecotiphi higdtoathé begcendengoweadib0Fdg,. d3Ff orce is
exerted in the direction orthogonal to the coupling direction. Now, given
the force in wvhalprbsdngertbatiedetei anrigeFasinghehposdhiast Wigtor ce

bet ween. the pad 1013a-1 on the head PCB 1013a of the recording head 1010a
ég the head #FidPAdcaredt Pyda 32528 oinenanP| &Ri brXednast lfld%a-l t hr ough
th

rubber pad 1102a-2 on the electrical gonnegtion.supgorting,fqard

In the head contac resili

10 is pinched as described in conjunction with the
foregoing embodiment. Therefore, the recording head
1 is pressed back in the direction indicated by an
arrowmb in Fig. 13, but due to the presence of the
head clamp lever 112, it cannot be shifted but fixed

15 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
recording head 1 ahd carrier 102 can be performed
in the operation contrary to the above, and withdrawn

20 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)mis
operated to cause the ink t;nk pressure lever 114 to

25 be shifted in the direction indicated by an arrow b

in Fig. 13. With the above-mentioned structure, the

following effects can be obtained:



15 1100a as F1, the follow ng relationship is obtainable: F1 = Fcos 10 On
the ot her hand, given the contacting pressure between the positioning
protrusion 1011la-1 of the 20 head base plate 101la of the recordi ng head
1010a and the positioning reference surface 1104a-1 of the front board
1101a of the carriage as F2, the followng relationship is obtainable: FZ -
Fs in 10 25 'This force Fl ~which"effedtluates the electrical - * ~" ' "
connection is a conponent in the direction toward the plane of the head
driving electrode when the - 69 1 pressure hook 1103a is inclined at ten
degrees to the plane endi cul ar to the head driving el ectrode plane with
respect t@é the pressu@ 8 the sep2ac8ingi eReratiopafProftbendnfead base

| ate 1011a of e.5 recordl head 1010a. However ffectuates the
Pecording head® T 18a15|?§8FP§g§nﬁﬁoﬁ |ﬂ?e?9€ﬁf?5né8Féé§§°8th Srenber s

such as the regggg ?getggor Eflgg%grdﬁgéﬂﬁéence kgc%$§%lble to obtain

U an optinally e rve assure enapring the

provi si on of gyr eger deng emaaﬁa&aeepawg O e ESIE] Velibgh relfability in

its elects-ical connection interns o enV|ronnenta and di stri butional

aspects. 15 -recd®d2n§ head 1 is_not-shifted; obtaining
- ~0 1 On the other hand, it is |nplenented by the appllcatlon of the

cont act forceeﬁaahoeabraumabhelepsl tion where the carriage HC i s opposed to
the surface of a recording nedium The recording quality 5 depends greatly
on the positional relalsopskhenbetgethé hinkcatanlage HE segareeedadi ng head
1010a. If such a position is not appropriate, the recording is slanted or
the ruled |in&B tbereeen@ra;samc@m@ihlwmnfwgumnﬁ|xﬂnor@1agmbeeﬁ case, the

{el g~~rical connection is displaced 10 to cause defective contacts, which.
Jener at es ni ssi ABAASRE. tamk ¢ heape cxepaTatrfbdf ramt the eapsieri dARng cont act

pressure F2 dlgei % fectautes t he pressure guide 1011la-3 whi'ch is a part
of the hdAd baked {B Petis Feypledistaker s dithgt iR d3985tdPPhout t he

inter venti On:.é”a@”!nc?& £ec5mbrr}t/)earns azl'zgosw er]; fJ'.enCtlJ‘lvge. f](_)g(.ce s
Accordingly, the operativity is improved.
i Fig. 14 is a plan view schematically showing
a method according to another embodiment.

15 . In Fig. 14, a reference numeral 115
designates a head pressure lever holding a head,
contact 113, which can rotate or move in parallel

<:> and 116, a head stopper fixed on the inner side of
' the carrier. .

20 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 cerrier 102 is”
rotated to the position indicated by a broken line

25 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



not attenuated and thus an optimal contact force F2 can be obtained. In
this way, a significant inprovenent is made for the accuracy of the

di st ahce between 20 the recordi ng nedium and recordi ng head, which is one
of the mpjor factors to affect the recording quality of an ink jet
recordi ng apparatus. Mreover, since the FI force effectuates the pressure
guide with the electrical connectiom &2 its 25 - pi vot, a nonent is

generated 'on the recording head " ' " ' ' '~ "' 1010a with the
el ectrical connect as its pivot. Therefore, a contact force is given by the

f [ t h 101la-2 which
par tof the Réad*asdipl P TOF1EG SEREENECOPUPAg HEad 0104 %and t he hoad
posi tioning waily 319daqn Lhe rt%gnbgrﬁgdhgéﬁlétzagagp 1981 Bhage HC wi t hout

the inter 5 vention~of “any St Rer posi tioni ng

accuracy of h@%dr%QQQQh@Q headr1919a i Anbhe” PhEnhbRE kSR QBT
significantly inproved. As described above, by directly passing the n

recording headsl&bO&otbmedelt@cttmecpagm@iohslaawaedhybizoas gpRlkged fromthe
recording apparatus to the recording head 1010a, at the same time enabling

t he positg oniligeactienaey fiailhg shgnhkedapikyngnpeoredifior byhe carri age HC
and recordi ng head 1010a. Hence, it is possible to obtain an ink jet
Tecordi ng appeeasuyhhiahi-ag aolti ghows imel Fapil L4y aAtl tHeisrabl e recording
quality. Subsequently, the description wll be made of another enbodi nent
wi th referend8ncduregssineet @ zgsiAientuphdt helf imdugedt &brstructures of
the recordi ng_head 1010b and re Iaceable ink tank 1001b are 20 the-sane as
e embodi mefPedBeer GERLRRtFL43 23, ipntRechpsee| aEnthesfareEeiBaAt in the

rection of essing. fqrce f coupling e recordln head 1010b to the
carriage HC Sggﬁéﬁweg§ ?ﬁacaﬂgsétﬁaan m%? htPﬁec?%E SEeRBPESPAR t ank
1200 Aher a8 b b e, ok L e n i iR the ol e

"2 6
side (front resilient material.
Also, the separation of the recording head
1 and ;arrier 102 can be performed by the operation
contrary to the above, and withdrawn by shifting them
15 in the. direction perpendicular to “"the plane of Fig.
14,
In this respect, in order to separate the
<:} ink tank 2, the inkﬂtank lever 107 (not shown) is
operated to shift the ink tank pressure léver 114 in
20 the direction indicated by an arrow b in Fig. 14.
With th above-mentioned structure, the following
effect can be obtained:
When the ink tank 2 separation is perfo;med
in the on carrier condition, the force exerted on the
25 recording head 1 is received by the head stopper 116

SO as not to cause the recording head 1 to be

shifted; hence obtaining an improved reliability.




side of the head). A side board 1900 of the carriage _ ~z _ 1 HCis
provided in the direction perpendicular to the platen instead. On this, the
el ectyical connection is arranged as in the enbodi nent described in Fig.

23. Ih the two locations in the substantial center of both 5 ends of the
head base plate 1011b of the recording head 1010b, pressure guides 1901 are
provided. To the pressure guides 1901, d3e side board 1900 of the carriage
HC is pressed by the pressure hook~1908 shown in Fig. 29. Thus, it becones
possi ble to supply power 10 fromthe recording apparatus to the recording
head 1010b. In this case, too, the pressing force is directly given to the
recordi ngl head 1010b W¥égsi.cdlSBy Whthoandt Fagi-nlér vdAtistmadie &g ot her
menbers. Thus, an optimal pressure force can be obtained assuredly. 15
Hence, it is pB¥sPBESEags 6PLRILANG~ofecEBRdFRGOAPPAPaPE3GhATEANGNEN extrenel y
high reliability inits electrical _connecti®n in ternms of environnental and
distributionaFaégpQEFQFdAPSOFOtﬁélﬁFoFPBEPSH £9829%meRK 2Ep&Pe of the 20

b late 1011b of .th di ng_head_1010p and, th i i tioni
unit 1903 ar oPbAPBRE SBVRGCRE enaBLa.  heSprBOEPniPFoPERel HABRE' ER | age

Lo e, 01 ven duLgeLlyolopL st 36016 "galeef 100, OOMREOUELYa L1

positioni%g accur ac e recordi ng I

fdirection '~ i gkhkELcanbhyi s+ 12" meeal ved. t pj g ct, it may be
possible to c%ggﬁegﬂbpgg’7§Bhllfhé8r%%fgg§£glggiﬂ Q?agbélggéggto t he

recor di ng- head; Q2@Brabketnkhenkes@p81 Poobieadt 1910bshas: beepngaupl ed to the
carriage HC or to couple the recordi ng head :

the outer diameter of the ink supply inlet 10a; thus
<:> improving the contactness- between the ink suppiy
10 inlet 10a and ink supply outlet 11b when the
recording head 1 and ink tank 2 are coupled.
Accordingly, the sealing capability of the ink
passaée is also improved. Further, since a force
required to deform the ink supply outlet 11b can be
15 small; it is possible to make thé force required to
mount and demount the recording head 1 and ink_tank"
2 equally small.
<:) Fig. 15C illustrates the case where the ink
supply inlet 10c is made annular having aﬁ acute end
20 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
supply outlet llc of the ink tank 2 is closed so as
not to allow any ink leakage from the ink supply
25 outlet llc. Therefore, the ink tank 2 itself can be
handled in an excellent condition. Also, when the

ink tank 2 and recording head 1 should be coupled,



1010b to the repl aceabl e ink tank 1001b before the 5 recordi ng head 1010b
is installed on the carriage HC. Fig. 27 shows the state where the

recordi ng head 1010b and repl aceabl e ink tank 1001b are separated. Al so,
Fig. 28 shows the state where the recording hea3 1010b and repl aceabl e i nk
tank 1001b are coupled. 10 Fig. 29 is a partially cross-sectional view

observed in the direction indicated by4 blank arrow A shown in Fig. 26, in

whi ch a reference nuneral 1906 designates the portion where the recording

head 1010b and repl aceable ink tank 1001b are coupled. On the 15 side board

1900 of the carriage, ka dowel 1907 is provided, th ressure hook 1908 is
rotated Wt h %5 LAgReIeDOEE 438 H8KE QP&YAﬁneﬁé: ﬁé’zcdi“}%éj%n% %Jé%a (~. of

t he pressure .ho 1908, the nail .is_ pr.qvided hol d .t he pre e guide
1901 whi ch isH rdte FURRIY S ik &g§eqﬁeaft§%5“a§é‘ F}F’gi é’oaosfss%é% recor di ng
head 1904. Al so, the dowel. .1907 S 9 are tensioned
by a tensi oni'%éfsdoia\ % a\rlt\ﬁ%glzfglf%r&%r%ﬂ?ﬁi ?gmg'y&oﬁ%esg%\éé?osr I ng head 1010b is
el ect I cal ly LAUIGALL 40 e Lafd i HadiNO U Idor o dedgoaran 1900 25 -
reliably. .These recordi ng head anounting pressure hooks 1908 are al so

provi ded penqay edrie Je Y ddphhaad thelahk Hunk 2t he racofsbmothead 1010b
is stably - 74 1 pressed to the carriage side board 1900 from above and

‘bel ow as wel Ireddrdiics HeefiPewialla reference nunmeral 1910 desi gnates nozzles

ej ecting ink: 1908b, a lever to be 5 used when the recordi ng head 1010b is

renoved fromthe carriiage HC.iBugiiratie rdpet mastevwhsizec a2 idrs ebfe t he

| eadi ng end 1908a of the pressure hook 1908 is released fromthe pressure
ui de 1901 ofanchd Jreecuredipnpvidged 1ol Ghe CHreadham ReFRend @Eb?Ei ng head
)10b to 10 be denpunted fromthe carriage. Subsequently,_ as another :
fibodi ment, thfe s Figaatorwiad the dade RSP MhtEWRI ein an i nk

tank and recordi ng head can be separated while the _,
10 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 performed.
Also,-in the coupling portion, a sealing member 10f
made of a resilient material such rubber is provided
15 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 directions are
20 arranged as indicated by arrows a and b in Fig. 16,
the mounting or demounting directions are different
for the recording head 1 and ink tank 2. As a
result, the relationship associated with the forces
as shown in Fig. 6 will be eliminated; thus making
95 ‘it 'possible ‘to mount or ‘demount the ink tank 2 and
recording head 1 with a minimum force required.

Figs. 17A and 17B illustrate another



foregoing ink tank and recordi ng head are nmounted by 15 separate neans,
respectively. An ink tank 200la is inserted into a carriage HCin the
direction perpendicular to the plane of Fig. 30 in the state where it is
coupled to a recordi ng head 2010a. At this juncture, the replaceable ink 2p
tank 200l1a is installed in a given location in the carriage HC by being

gui ded by a repl aceabl e ink tank fromt 3gui-de 2907a and repl aceabl e i nk tank
rear gui de 2908a on the carriage HC. Then, the replaceable ink tank 2901l1a
is regulated by the snapping function of a 25 pair of . tank pressing .front

il ~~ )
e 208 g Wiciging oh Ehe kb PSP LTRAR R o RS 2707

L yviewed frombgenbi duachatoao §g%8§8eo§'?ﬁe Jpﬁt%aggogtgeasage 2913a

extending fromthe recordin a“penetrates omof ,the

repl aceabl e i plpkank 128018 {9 B oAbSPEDeataP00RRLR he TPl aceabl e

ink 5 tank 200Ia. Here, in order not to allow dust particles and other

inpurities torBeo¥usad healihe hecOkHeNgnkesnR0108s grésbhe; 2814a is
provi ded and al so, a ring seal 2915a is provided around the |iquid passage

2913a 10 &0 pwhient ai ke fleakagentinapal hes podés dinabes eat headecor di ng head
2010a and repl aceabl e i nk tank 2001a are coupl ed. A nenber which connect
the ink tank dmilecédondileyelreadtathay is,respomke absothenno@db2agwith 15
which a liquid passage 2913a is in contact under pressure, is of a sponge
type. Al so, tRE Epmguséing29fs5shesrandedng sheadilt ehd lant @rPanifpdving a
| ow hardness. Therefore, no conpul sory force is exerted by the ink tank
2001a agai nst Fﬁ@SWéEGFBBnéhﬁe§8t291201®§ the Q%ﬂ% @%%%%E%°“alﬁﬁﬁérence

nyneral 2916a Si es nozzles. Fig S cross sectj onal w t aken
C;;ong line A 19§ tﬁ %%& rgﬁktés?Plﬁgt?a§EP??ﬁF 27 °a “Cank *control

-

10 lever to control the installation of the ink tank 2.
When neither the recording head 1 nor the ink tank
2 is present, both the head detection lever 151 and
tank épntrol lever 153 are arranged to block the
installation passages of the ink tank 2 and recording

15 head 1 by the biasing force exerted by springs or the
like (not shown). Also, the stopper 152 is shifted
by the head detection lever 151 to the position where
it can regulate the rotation of the tank control
lever 153 in the installation direction of the ink

20 tank 2. In other words, when the recording head 1 is
yet to_be mounted, the installation of the ink tank 2
is blocked by the tank control lever 153. Fig. 17B
illustrates the state where the recording head‘i is
mounted. The head detection lever 151 is rotated due

55 to the installation of the recording head 1 as shown
in Fig. 17B. The rotation of the head detection

lever 151 is transmitted to the stopper 152 through

!

]



repl aceable ink tank itself. Wien it is nounted on the recordi ng head

2010a, a supply unit seal 2004a-1 and 25 . . conduit unit seal 2003a-1 .are
renoved ~in the -direction ~~~ indicated by arrows, respectively. Now, the
description will be nade of still - 76 1 another enbodinment with

reference to Fig. 33 to Fig. 35. a In the present enbodi nent, the
fundanental structures of a recordi ng-he&xd -2010b and repl aceable 5 i nk tank
2001b are the sane as the foregoing enbodi nent described in Fig. 30. Wat
differs is the direction in which pressure is given when the recordi ng head
2010b is coupled to.the carrlage HC and al so the direction in which the
repl aceable i ncB€tBAR19801B1fs Pn§FéPF§G.tE9 ratatheprakorggulasi®Rown in

Fi 33, th t b t d t | at d f t sid
0% b hendy Cabsshe bhaRLe988s lp%{fﬁ%‘)ﬁmggga o ‘;‘ne?aél dia n the
di rection perpgpdicylLar égd%hewgegtgﬂehggésﬁgﬁ?gdggg?lBe "ge%'eCtr'Ca'

con 15 nection unit as bregoing € 30 are

arranged |0 tuRel o6ahonacisn e b BhRNLLAL 6o0Letngl pegals ds of the

head base pl ate 2011b of t e recor I ng ressure gui es 2901b

are arranged. JheserpseseUrenguifrst29R1D asg 8o 9£€§éﬁgateotB§ si de board
2900b of the carriage HC by t he pressure hooks 2908b shown in Fig. 35.

Thus, it beconkstpeised bf fohotheppbyopairsg hésd L he seeor dingaappaeat us to
the recording head 2010b. Here, the . .pre.ssure, is exerted .directly ,on,
th.e, recordi rgheheathe atrangemént.is sim@be 26d0bhaerontal tiew t hout the
intervention of any other nenbers. As a result, an optinal pressure is
ﬁfsained | recording head 1 is mounted on or demounted from the
carrier 102, the installation of the ink tank 2 is
10 prohibited when the recording head 1 is yet to be
mounted; hence preventing any erroneous operations.
Figs. 18A and 18B illustrate still another
embodiment according to the present invention wherein
the mounting and demounting of the recording head 1
15 are controlled. Fig. 1BA shows the state where both
the recording head 1 and ink tank 2 are installed.
The structure is the same as Fig. 4, but there is a
<:> tank detection lever 160 provided beneath the lower
part of the ink tank mounting unit of the carrier
20 102. 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
95 lever 106 is rotatlve. When the head lever 106 ‘1s

rotated in the direction indicated by an arrow at

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



reliably. It is thus possible to obtain a recording _ 77 _ 1 apparatus
havi ng an extrenely high reliability in its electrical connection in terns
of environnental and 3 distributional aspects. Also, the protrusion 2902b
which is a part of 5 the head base plate 2011b of the recording head 2010b
and the carriage positioning unit 2903b are butted to enable a direct
effect of the pressure~fromthe record?hg-head~2010b to the carriage HC.
The positional accuracy of the recording dead 2010b in the recording 10
direction can be significantly inproved. In this respect, the repl aceable
i nk tank 2001k, i oupled to the recording head 2010h after the recording
head 2010b i ilblrm‘%n%eéc;&o%cdﬁlhoé‘ cld}qﬁcfgt(?‘ﬂaygﬁ“g.arﬁ?wl 1AtusPr atds Y state
where the 15 grecqyding she a pl.ac l.e.ink tank gre separated. Fig. 35
is apartially c%(r)ﬂsjlsi-lsel(r:}} iacglr?alrk%\}‘l{pgﬁfll %ﬁs l&étolnnést H& ?t&?orccﬁpsr?g head and

tank viewed ishowie idi Gt n i ndicat ed byablank arrew B.in, Fig. 33, in
whi ch dowel s 2907b are gﬁrangegg%h fhgts%€e° gargogé Oﬁx%f the carri age

HC, and the presswr eHeaoks 9081 s @noaked WirbRet ha 2907b as
pi vot, respectively. At the ?gading ends 2908b-1 Sf tﬁ%gﬁﬁgégure hooks

2908b, nai | sTecerdrimangedd o Hel houheenr @hSURE tAMI 48k 28QLD Jwhich are
integrally,formed with the 25 head base plate 2011b of the recording head

2010b. Al so, Yelte t@olhel 028@80 .ar Targednikndebhecsids heaed 32800k sand the
pressure hook dowels 2909b are tentioned 1 by tensioning spring coils
2911b, respebiP¥&Fy PYHPAGEinghmepssol dohgshemd)2606h as el epidtiineal | v
connect ed assurggly to the carriage HC ongthe side board 2900b. These
iffording hedl FBEnELRGCHie8sEPEiRasRe booah arrow at @ . When

the ink tank 2 is not present, the lever is rotated
10 &s it is in the state shown in Fig. 18B. Then, th;
hook 160b engages with the cut off portion 106a to '
regulate the rotation of the head lever 106. In
other wérds, it becomes impossible to remove the
recording head 1 if no ink tank 2 is present. As
15 @ 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
vicinity of the ink supply inlet 10. Any 3
20 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 body can be eliminated
" 25 assuredly bécauée‘fhéfe'ié'ﬁbupoééibiiif§‘ghéf”éifnlg
taken from the ink ejection nozzles and the ink

supply inlet 10 to be mixed in the ink passages.



5 are al so provided beneath the recording head 2010b to press the recording
head 2010b to the side board 2900b of the carriage from above and bel ow
stably. In this respect, a reference nuneral 2910b designate di scharging
ports (may be referred to_nozzles 10 in sone cases) which eject ink, and
2908b-2, a notch used when the recording head 2010b is to be renoved from
the carriage. Hy pinching tw parts of58he notch, the | eadi ng ends 2908b-1
of the pressure hooks 2908b are rel eased fromthe pressure guides 2901b of
the 15 recordi ng head 2010b. Thus, the recording head 2010b i s detached

fromthe carriage HC._Figs. 33 and 35 are vjews i|lustrating the
repl aceabt e i nk tank IZD(F%IF iTRESAIRE ISP HR T z%‘?ﬁ%’r’”ﬂ? etli éf%s in Fig.

34 when the entire status is such 20 as described ove., . The repl aceabl e
ink tank 200Tb i RESAIE i (HE HSIFSHR Qﬁ?%gfﬂaﬁ % nst t he

R

Accordingly, agai ns carri age oppers 2914b

and 2915b, 25dde g naj :L?ES;I_J%]bJ %?ZQQ&EF egtored to
conpl ete the instalIatﬁbﬁpgfﬁgﬁé'ﬁé%ﬁhcea e 1 nk tan %ﬁﬁﬁ% ?%ereby to fit
it there.s Al sot .t heiowevetd _itl LRI iREe Hd W laRirhe 475l 6k gt £aEri age rear
nail 2917b are those which prevent the replaceable ink tank 2001b from

bei ng det achetheupwatadinibiey &uaait $die MK ik tHhatidiberdmpl aceabl e i nk tank
2001b is nounted on the carriage, a resilient ring seal 2009b provided in

t he portion Z806iranserid ttve aneciorftimg thead R205k3is saindy ragpaxcetbse | nk t ank
2001b are coupled is deforned to connect them As a result, no ink | eakage
ill-take pl d&de IRfsgmadiinre rEgyanddngodiie myasmnderrf sti¢ ekl y structured

qi) ng resilient material, no conpulsory force is exerted on the recording
gad 2010b WHERN He Fefitec SaRITe K O2ank THFO BF aseHo it erP PR he carri age.

There is no possi . _ L . i

10 is not confined to this, and it may be possible to
provide the above-mentioned detecting means.

Fig. 19 is a block diagram showing the
electric circuits of an information processing
apparatus according to still another embodiment of

15 the present invention. *

In Fig. 19, a reference numeral 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
20 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 specifibally, the ink tank sensor 513
may be such that mechanical contacts are arranged on

25 the carrier 102, or a structure ié'afféﬁgéa'éé”éé‘iéw"' T

provide an optical sensor for the purpose. The ink

remain sensor 514 may be arranged in such a manner



bility that the positioning accuracy of the recording 15 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 enbodinment. In Fig. 36, a reference nuneral
3001 designates a 20 recording head ejecting ink in accordance with

el ectric signals;-3002, an ink tank (+nk9cartridge) containing ink to be
supplied to the recordi ng head 3001; 3010, an ink supply inlet (liquid
passage connecting unit) which serves as a passage for supplying ink from
the 25 ink taq5u§p 2 to the recorﬁin% head 3001 ; 3011, an ink supply outlet
(l'iquid passage conmect3fPanty i itapp yWitdk & roransr@5eikt t ank 3002 to

the recording pae ead ,3001;. 3012, coupl.ing nails which guide and

hol d the recording elaclisgd%l té’nda]]ilrﬂ?' gtgl& r?ﬁ%z‘%&’@n PAY Y theBer e
integrated; 3@yl i il i de grooves to engage with the
coupling nails 3012; 5 %Ol%al;l%pjﬁl}jroa io'%%solfigtfar?l{ igdnr?@l"s\ﬁérl ¥ to partition
the interior @frdviRiddkid Nale %Qﬁgt%%kggsg%|%FQQ%WQ%%si-%Qq63017, conductive

hol es opened on the tank inner walls 16. th these él*enents, the head

cartri dges310kHexresitn W@t ac tL0 abled ard &nbe a2 opiC ReRB LG spective
viewillustrating the state where the headngartpidge%g%g%%gﬁ%vgﬁin Fig. 36

i s nounted on tiiee izdr rfemk weinheckAnfi §o 8dchaar ebaLeRGe tRyger al 3102
designates a carrier (nmounting unit) provided for a recording apparatus .,
15 body whi chak&a@gnige thecorditagtbean 8H&lcandienkldank 3002; 3106, a head
| ever to hold or release the recording head 3001; 3107, an ink tank |ever
_nmount or denmount t Wéthnikheankogeorentindn8d08enaocheaditi xkng spring to
X the recordingkggad 3001 to the carrier 3102. Wth these elenents, the
head unit andPE5PrPef to transmit to the CPU 502 information-
10 through the interface 506 to issue warning or execute
appropriate processes when a recording operation is
intended without the presence of ink tank 2 or
recording head 1, or the related printing becomes
disabled due to the shortage of the remaining ink
15 during. the recording operation.
For example, there is a possibility that the-
recording operation becomes disabled immediately
<:> after the ink tank 2 is connected to the recording
head 1 beqause of air bubbles mixed in the recording
20 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
25" " connétted 't the récording head “in the on earrier T
condition, and to allow the carrier 102 to return

to its home position for the suction operation by



unit of the recording apparatus are structured. The above-nentioned
recordi ng head 3001 conprises a plurality of electrothermal transducers

whi clh generate thermal energy to be utilized for 25 ejecting ink, and a
substrate on which a driving circuit is forned to drive these transducers;
dis charging ports and |iquid passaggsGBr[anged on the - 81 1 substrate
correspondi ng to each of the above-nentioned plural electrothernal
transducers; and further, a lam nated ceiling board constituting a common

| i qui d chanber conductively connected to each of the |iquid 5 passages.
Then, the recppdi pg-bead, 3001, t hys, structured is nounted on the apparatus

i n such manner that the discharging surface where the~discharging ports
are arranged i s placegitR £RECaBovE@ORERE I6ho®ds tiFctirthethead cartridge
3101 shown in Fig. 36, 10 the structure is arranges so that ink is ejected
in the directfonlbwihgateflebys apamrsovertaindde i nk tank 3002 is arranged
to refill ink consumed by recording while holding ink and supplies ink to
the recordi ng head 3094iadepinpprateling, ViEninki s i hktadlyank 3002 is
present as a single body, the ink supply outlet 3011 is sealed with sealing
means (net shownjumedasthetoperatiow hyaw irmaebkagty FHEPEBE&Li ng neans is
automatically or manual |y rel eased when the ink tank is integrated with the
recordi ng hea@P3081ves" #a%els k1 V2P sREFPTA HRBLY bl eThAFS0™0i t may be
possible to arrange.a nechanismito induce ajr fromthe outside as the ink
vol une is beiﬁﬁcﬂggF%%s%ﬂdb§th%i}rﬁ?dﬂﬁiﬁﬂ%tion. Furthernore, the

structure nmay be nadeA%o argggggdg?%gﬁﬁgfggg%éygigg fgﬁa§85%snaintain t he

pressure of ink 25 to %OSUpp | recor di ng- hea slightly

negative; thusygpking jf ﬁ@@&ifgf’é§%&§§&ﬁﬁ“&ﬁ@erecovery operation
10 manually. Therefore, operativity will be improvéﬁ.
Each of the embodiments set forth below can

be preferably used for the foregoing ink jet
recoréing apparatus. Hereinafter, as another
embodiment, the description will be made of an

15 embodiment wherein a recording head and an ink tank
are separable and replaceable, 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
20 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 emboéiment, a recording head
“2g5 ----1010a-is of -a -typewhich'is used for "anink jet ™ 7"
method using electrothermal transducers to generate

thermal energy to give film boiling to ink in



printing quality as well as to prevent any ink | eakage. - 82 1 Also, the
recordi ng head 3001 and ink tank 3002 are used for the apparatus in a
recordi ng operation as 0 a head cartridge 3101 wherein both of themare
integrated. Now, - the description will be nmade of a nethod for integrating
both of them Fundanentally, the recording head 3001 and i nk tank 3002 are
i ntegrated by coupling the ink supplyiﬁﬂeﬂ 3010 and ink supply outl et

3011. Therefore, this portion is carefully arranged to prevent ink 10

| eakage fromor air intake into the ink passages. In the present invention,

as shown in Fggcoggangegggggdﬁ%% E%ggtgqﬁéglgtilize the resiliency of a

nol d nmenber for the pur words, "the ink supply inlet hole

3010a and the ink supgly Bylggqhqhg Q%%giéﬁfg%g§8§%g§g oyl ipdrical ly and

then the inner dianeter g? the i'nk supply o ais slight smaller

than the outetedbaiehgr nehat 18108k isuppky itdhet Aol €nd02@@mefkys, when the
ink supply inlet hole 3010a is pressed into the ink supply outlet hole

3011a, these &we heméaa2@dabe bu@Bkhyni Bregrakednehbheabaeag skight!ly
defornmed in the radial direction. Also, the coupling portion is not
necessari by oplataplidlmenberh lhhe bbsWthibningf peetoukyonk tbelemteri al . has
a sealing capability. The other coupling nethods will be described |ater.
25 In the integdaiPdhae? Bhmzrangedr dnnghkehda80b&sandlienk tLaaka3662, while
it is good enough to couple the ink supply inlet 3010 and ink supply outl et
3011 v - 83Pogijzofener rpéaerabeee, the coupling is intensified in the

Here, in the vertical direction in the inner
<:> face in Fig. 23 is positioned by the reference face
10 1104a-1 of a front board 110la and a protrusion )
1011la-1, while the horizontal direction in the inner
face of Fig. 23 is positioned by a head positioning
unit 1104a and a protrusion 101la-2. Further, the
direction perpendicular to the cross-éection of Fig.
15 23 is positioned by the protruded®portion (not shown)
of the protrusion 101la-2 which is protruded
partially to cover the head positioning unit 1104a,

and the head positioning unit 1104a.

()

On a heater board 1013a-2, there ére formed

20 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 coﬁﬁected

to a head flexible board (hereinafter referred to as
25 head PCB) '1013a having linés With pads 10i3a=1™ ™~ "~
arranged at its leading ends to receive electric

signals from the apparatus body. The connection is



present enbodi nent by providing the coupling nails a 3012 and coupling nai
gui di ng grooves 3013a in order to prevent them from being di sengaged sinply
due té 5 any unexpected force that may be exerted when the head cartridge
3101 is handled or to facilitate the integration. In other words, the
coupling nails 3012 fornmed integrally whth the ink supply inlet 3010 by
nol di ng and capabl e of being resiliently defornmed are 10 provided with
protrusions at the |leading ends, and are fitted into the coupling nails

gui ding grooves 3013a-while being resiliently deformed by the portions
correspondi ngmkdet bg Werghboaditdew PEDtdach 0NS . tHdec&LHPE bORA i sgconpl et ed
when the protrusions of the 15 coupling nails 3012 reach the deepest
portions arrahgndsi arrhegeéafase des ffcd he Tioamp) i ttge ik giedtbgngr ooves
3013a. Further, the coupling nails 3012 serve as guides so as to allow the
i nk supply inPBEt3030fame@owitk &Moot iguid@oanteheirdistiyg| oi ned
when t he recotdingrhead 3001 and ink tank 3002 are coupled. In other words,

the coupling naKl §T8912 mpRlacerbionddr %amdh 10la b=ty inlet 3010 so
that the coupling.pails 3012 are to be in contact with the jnk tank 3002 25
before thé i n?aggbgf'?/ni‘ﬁ‘?gfs A PIFEEHED 1977 AE IR WA Y etP8011. Here,

the leading e he coupl i nail.s.3012 are cut off diagonall|ly. This

di agonal 'y Qggigéiéch? i O?é#hQ%NYéi§£%§§zﬁ?%%ﬁ?%ﬂn5ﬁ§§ T H&Yirection

i ndicated b ' [ { acjlitate . the engagenent with the
nai |l qui di n)g; g?%%%%%ﬁ%fﬁso%%eﬁg tIJOros’[drp sJiyonlst Bcroovnirg‘eg at the | eading
ends of the Saoupbind &9l |S AUR A LA Hoddld 1Br2tonallycy 0 promte an

si er engagene y serving ‘as its guide i'n the directi'on indicated by an
arrow-c in Figs Sftedfally SEIRGREGH thMILiE il cWMRldiNG tiaid S 3012 are

provi ded on the recording head 3001 si-de, its
10 plurality of discharging ports by polysulfone or the
like, is pressed by a spr}ng (not shown) to the
heater board '1013a-2, at the same time being fixed
by pressing with adhesives and sealed; thus
fabricéting the ink discharging unit. The liquid
15 Dpassages 1015a coupled to the grcooved ceiling 1012a
and sealed can be connected to the replaceable ink
tank 100la in the ﬁresent embodiment. To this end,
<:2 the liquid passages are penetrated through to the
opposite side of the head base plate lOllé through
20 the hole provided for the head PCB 1013a and head
base plate 10lla, at the same time being fixed
adhesi&ely to the head base plate 10lla.
Also, at the end of the coupling side between

the liquid passage 1015a and ink tank 100la, a filter

25 1008a is.provided to prevent dust. particles angd = -.-wom = o« wem s oo

unwanted air bubbles from flowing into the

discharging ports. Also, a head cover 1018a is



10 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-nentioned enbodi nent, the interior of the ink
tank 3002 is separated into 15 several small chanbers by the inner walls
3016. The structure is arranged so that (the snmall chanbers thensel ves are
connected t hrough conductive holes 3017 provided in the vicinity of

the bottomend of the inner walls 3016 of the ink tank 3002. In this case,
some 20 of the conductive holes 3017 nust be filled with ink. Accordingly,

it is necessaryrbgsabhechnk bank: 3002 &osbRNegihg pogdtuherettiee conductive
hol es 3017 are arranged at I1ts bottomw th. respect to gravity (in the

direction in wheeBritingShkagaiedoknaid gth8bpad2b0TBeref doe, if it is
required to rotate the ink ejection direction a fromthe dowward direction
as shown in Fi gled&rtieatheoheeeionnas vdetafes by make it8Basiezrrow d in
Fig. 36, or to use the recording head for an apparatus wherein the
advanci ng diretbi bnldf thesreeonddnagheedi Lol QacErsnotiy PendddrBcal and not
hori zontal, for exanple, or to place a recording 5 apparatus itself
verticallys or RBAi-zontally for its use, the ink tank 3002 which is rotated
together with the ink cartridge 3101 cannot sati t he for,egqing

2 nEbipct

conditions, thus di sabFRRg=FP aFﬁRbéﬁpbP§.t?ﬁkt _ fit éHb&&anntt
rorerorc”"a secote Coupl g 10 fcecl ot Gyt aaper el o

degrees is arr&f§ wheréi n"the coupling

nail's 3012 and .goypl Lng agl QupdbBg. 0 96Y5s 30L3anane. SRRAGRdz RRr (i s

éﬁgond couplin6 “tnhe coupling nai used in the sane
anner, s 15 byl ehngicauRl hBYsBaLL, JUhd! IGk 0 pKey S8dR18R03EGI Y LN the

ot her coupling nail guiding groove 3013b. 3
10 1004a to which the leading end of the liquid passage
1015a with the filter 1008a provided at its leading
end is inserted to make ink connection, and the air
condﬁit 1003a (hole) to prevent a negative pressure
from being generated excessively by introducing air
15 into the replaceable ink tank 100la in an amount
corresponding to ink flowing out from the replaceable
ink tank 100la. On the inner wali of the tank case
(j\ 1001la-1, the ribs 100la-2 are provided in order to
prevent direct air conduction to the ink'supply
20 outlet 1004a through the inner wall of the tank case
100la-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

25 the ink-supply outlet 1004a as-far-as possible. = The "~ ' =" ="

ribs 1001la-2 function to reinforce the tank case

1001a-2 simultaneously so as to contribute to



coupling method in this case is the sanme as the one used r for the coupling
inthe first direction. Al so, since the positional relationship between 20
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 nore
directions at 90 degrees each further d4 om the above 25 nentioned second
coupling direction. Fig. 39 illustrates another enbodi nent to show the
portion where the ink passages of the recording - 86 1 head 3001 and ink
tank 3002 are coupled. Fig. 39A represents a case where the ink supply
outl et 3014b IMPTRMDfthe rapsidatdivi trawbenataskshaze welpd@ceddere, it is
possible to nmake the inner dianeter of the ink 5 supply outlet 3011b
smal | er t han e Wit ldiamepnd: off inkeTprhRiBAApEY theetn¥010b. Thus, the

cont act ness between the .ink supply inlet 30f0b and~i nk supply outlet 3011b
is inproved ﬁﬁ%ﬂ?ﬁ tF%éM%Qﬁandshé§85365F“aﬁBeiﬁRtFéan§96%aQﬁ€ coup3ed. As

lt, th | d bilit f . the jpk [ h d. Also,
ff §i3reerquf‘a§é°%@§joafe§ Fimite % ‘ﬁ§¥e§faasy?tgh?f]eﬁf‘*g%ﬁ%%céﬁ %gvéﬂzﬁrécygf’n
. 3 |
head 3001 and FRPaNe 005 chasd) BECRa Ean T, cyg neREERlS 87 tig, ’
i1lustrates @iGRRrMSILE Johesi BE %ngkxfgpa% 30494 '%élbgraﬁ nt 0 be annul ar

havi ng an acute end,” while the ink supp out?et 3011c is nmade of a

resilient natieriial coupheds fodbhBe RaNtpRgoRel Nhesos¥ieR sgRgfiated fromthe
recordi ng head 3001, 20 the ink supply unit 3011c of the ink tank 3002 is

in_a bl ockedastsaia®illzeBekegeetribhicas wé1D0as kot eakagepbragibhgli nk supply
Qﬁit 3011c. The ink tank 3002 can be , -
purpose to prevent any ink-}eakage even when a siight
10 shock is given at the time of'replacing ink tanks.
It may be possible to control ink leakage from the
air conduit 1003a by arranging the provision of a
liquid repellent treatment for the ink absorbent
1002a in the air conduit 10032 or using a sebarate
15 liqguid repellent absorbent. The i;k 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 1002a greater than the ink supply capability
20 to the recording head 1010a by the force exerted by the

capillary phenomenon of the nozzles following the

ink ejection or when the air induced from the air
conduit 1003a becomes great around the filter 1008a

and the air is supplied to the ink absorbent 1002a
257in'a large amount through the air filter 1008a.
The mechénical and electrical connection of

the recording head 1010a and replaceable ink tank

100la to the carrier HC are conducted in the



handl ed excellently as a single body. Al so, when the ink tank 3002 is
coupled to the recording head 3001, 25 the acute end of the ink supply

i nl et ;3010c makes a hole in the ink supply outlet 3011c to provide an ink
passage. The liquid passages can be coupl ed stably. - 87 1 Aforce
required to attach or detach the ink tank 3002 can also be small. In the
ot her enbodi nent described in Fig. 36,ﬁﬁu?rnnnning direction of the ink
tank 3002 is of such 5 a type that it is different only by the difference
in angle in the axial direction, but irrespective of this, it nmay be
possible fo p i .ink passages in a differ ent position. Fig. 40 is a
vi ew sch ti%gﬁﬁggéﬁgwpﬁﬁngfrll anot her enbodi nent structured such as this
to 10 illustrate the ditection_in.whichth ordin and i nk
tank 3002 are coupled%bFn%EﬁgeakgfggergFérgﬁ%ggnﬁggrnggggﬁéggiignates a

first ink suppgﬁnknbggrgrngdipgggtgggeaegg&QEQQ headn3@Qke and 3019, a
second ink supply inlet arranged 1n a direction 15 different fromthe first

ink supply inkehe3@t®ntAshaadogathti 49843104 €0BRAbIES st@eft of these

el enents. Here, the ink ejecting direction of the recording head 3001 is

t he one imdi catedaby amosmidew Bkthntheghedl. dAsvink slppityode ets to supply
ink to the recording head 20 3001, the first ink supply inlet 3018 and
second i nk suppPyai goarespeodang tpehbed pedah@las-af oapphexiheddtel y 90
degrees to each other. These inlets are sealed if no ink supply outlets
3011 of the iAkBt 8fk tBeozeapedingt hepddlOBYas arcRABFSMiICASt CORGAE)L, t hese
are 25 released only when the ink supply outlet 3011 is npunted to form an
i nk passage. THBPEF&ABY Rﬁéﬁdtﬁéopﬂkwgéﬁk 305254 1gPEtafRER S0 ei t her one of

Ehem the Other 8BEr' $ad) 1102a-2 pressing the flexible sheet

10 from its rear side; a head positioning unit 1104a
to fix the recording head 1010a mechanically; and a
pressing hook 1103a to support the recording head
lOlOa'@ith one-way biasing. Here, two front boards
110la are arranged each for the foregoing positioning
15 protrusions 10lla-1 and 101la-2 providing the
positioning reference surface 1104a-1 for the.Qead
base plate 10lla of the recording head 1010a. The
pressure hook 1103a of the carraige HC is structured
to exert a biasing force in the direction indicated
20 by a broken arrow in Fig. 23, that is, inclined
approximately at ten degrees in the traveling
direction of the carriage HC. Therefore, due to such
a biasing force, the recording head 1010a is pfessed
in both directions toward tﬂe front board 110la and
25 the electric - connection .supporting board 1100a.” ->-*
At the same time, it is biased in the traveling

direction of the carriage HC in the head positioning



88 mxed in the ink passage- Also, 1 closed, and no air is attached to
both of them ink when the ink tanks are |ike the enbodi nent described can
flow smoothly. In this respect, un .ble to use an ink tank which can s ossi
the ink 5in Fig 36, it i Pout being affected by gravity as supply ink
with the Present enbd~mentr it is tank 3Q02. Hence. in a ink tank 3002 to
the second al so possible to attach th in"the direction indicated by an ink
supply inlet 3019 can be attached 3002 to arrow a Also, the ink tank 018 in
the direction indicated 10 the first ink inlet 3 by an arrow b in Fig. 40.

( anning djbr ectihgh Qfiohhevweanrtge Ahsotrié w@néétic_shtb\@%gbfeshgon |
i ndi cated bY 3102 is assuned t b hen the head cartridge 3101 is 15 an arrow
a in Fig. 40 wobhedi nkobanks3902 ?3@416’@.30ﬂ9th6u@@ttmslnbﬁds§ﬁréhe carrier
3102r to the second ink supply inlet aratus. .Thus, the is attached
rotruded abovecbhelieagobgepgtipp Of ethe Vheassdee i mkok abko 3802ahs ~- ht can
be lower k inlet 3018. it is possible to total heig 20 attached to the
first In _ arrber e320ftéduanyvae, t bt ais naredHerahhke Waltdoofttbe & di ng
apparatus can be narrowed. width of the recor , ano'the'r ink supply inlet

i s proFurther, leMea easthehdiket fnkm 3002 urpree surtatrdsidet®€ theFig. 40,
the total vided to allow the ink be narrowed. direction indicated by an
arrow ¢ 25 t heSPEESRERPNHCapphl a?¥ t&n. afk@n this pressure hook

1103a is coupled, the recording head 1010a and
replaceable ink tank 100la are electrically connected
<:; after being slightly rotated on the carrier HC to
10 allow the positioning protrusions 10lla-1 and 1011a-2
to be in contact with the positioning reference
surface 1104a-1 of the front board 110la. Thus,
the pasitioning of the pad 1013a-1 on the head PCB
1013a and head driving electrode 1102 is also
15 reliably executed. *
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 éeparated
20 as shown in Fig. 24. Only the respective coupling
portions are in contact. The recording head 1010a
and replaceable ink tank 100la begin to be coupled
with the engagement between the coupling hook iOl?a
provided on the head base piate 1010a and coupling
.25 —-guide 1005a provided on the replaceable ink tank . 7 " iee Sof
100la as shown in Fig. 24. To arrange this coupling

portion between the ink supply outlet 1004a and head



ove, with the structure whi.ch . width of As described ab 89 1 allows -
the coupling direction of the recording head 3001 and ink tank 3002 to be
provided in two or nore O directions, it is possible to obtain an effect
that with only one recordi ng head 3001, the node of head 5 cartridge 3101
can be varied to neet many kinds of _reé:prpli ng apparatuses; thus enabling
its versatility to be enhanced to provide a desirable efficiency. Fig. 41
is a perspective view illustrating the structure of a further enbodi nent
according to the 10 present invention. To be specific, the present

enbodi nent is . constitute "G ea ddhaedHriddwzat i on -of

t he recorﬂdi ngpiée)%%l%g iur?lttﬁelclcear?’gd(r) |a?}<g%: Cic};egbcri bgﬁ@iyn conjunction with
Fig. 40. In H sg,ran i g 1head WBMkrrthd Hepd abfedtmk 3002
conprise the %rgéoé%?%y%e% S 1€LI§K&%I Y, 1I\"§la and 1C whi éﬁ ej ect color ink
material s of bhackadiBkls pldiE (£9 theagetickdiMg haed Qydregen (O,
respectively, and ink tanks 2BK, 2Y, 2M and 2C. The directions indicated
by arrows in Fig.' 4lid epresenioddxmseas rl2@mifirsim ifhlg .neder ivdien ar e

ej ected. For the configuration of the above-nentioned recording head 3001,
t he sanestypetinéd tepleassld rinkheaibddiGtentisdenda@tssd 3m Fig. - 40 can be
used. For the structure of the liquid passage between the head and 25 ink
tank 3002, thelé¢keise rdmagipiop iif G104 i £ha dSUSHARLY 1¥1%Eet n a case
of heads for color recording, it is required to maintain the precision with

which to 1004a becomes the actuating point with the
— coupling portion between the coupling hook 1017a
\-) and coupliﬁg guide 1005a éﬁnits pivot if a thought
10 is given as to the coupling of the recording head
1010a and replaceable ink tank 100la. Therefore,
the liquid passage end are coupled with the ink
absorbent 1002a and filter 1008a as coupling faces.
Further, at the same time, a resilient ring seal
15 1009a 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 atmosﬁhere is

20 completely blocked in the ink supply outlet 1004a.
If this sealing is insufficient, the air induction
to the interior of the replaceable ink tank 1001a
following the ink supply to the recording head.loloa
occurs directly without any lntervention of the ink

- 25 - absorbent. 1002a..- As..a .result, .it becomes -difficult - = '~

to effectively utilizes ink retained in the ink

absorbent 1002a. The pressure hook 1103a is



- 90 1 position the recording heads thensel ves accurately. Therefore, - a
positioning protrusion 3020 is provided on the side of the recording head 1
opposite to a second ink supply inlet. This is coupled to the 5 second ink
supply inlet of the adjacent recording head. In this way, the positioning
may be arranged. Also, ink supply inlets ggn be' arranged in the direction
indicated by an arrow ¢ in Fig. 41 and the®ink tank 3002 may be connected
in such a direction, 10 as matter of course. As described above, the
installation direction of the recording head 3001 and ink tank 3002 are

nade arranggabl ecL .t e LaeEli 9n5, o TOLE AL & Pk Al LLyc ol ohhese

recordi ng héads 01 and 1 nk are nmade usa nce, the

followi ng effectsneaiinbg QP peRCfeglded SiPBRLY &d S Plan Opk@i n a col or
recording cartridge by adding head cartridges for plural colors to the head

cartridge 3101 Whe&brdsngOnélgdlal b Yoasaf iy dirsddlch cdwird ALs®, by
arrangi ng the size of an ink tank 3002 for the use of a single color and

that of the recoplang dearigN0d4 Wai€h desmddedd athe ecnfeliawge iKc nul ti col or
substantially the sane, it is possible 25 to performa single color
recordi ng aad a asl désorDred ecar tiew. WiThere foarer,i exlsehi cin can be shared for
t he purpose. Hence, it becones possible to provide a r - 91 1 conpact
col or recordi ng eppatdexatien of o oupling to the recording

head 1010a, a force is exerted in the direction
orthogonal to the coupling direction.
<:> Now, given the force in the pressure -

10 direction as F and the contacting force between/the
pad 1013a-1 on the head PCB 1013a of the recording
head 1010a and the head driving electrode 1102a on
theﬁflexible sheet 1102a-1 through the rubber pad
1102a~-2 on the electrical connection supporting board

i5 110Qa as Fl, the following relationship is
obtainable: |

F, = Fcos 10°

1
On the other hand, given the contacting pressure

)

between the positioning protrusion 101la-1 of the
20 head base plate 10l1la of the recording head 1010a

and the positioning reference surface 1104a-1 of the

front board 110la of the carriage as F2, the
following relationship is obtainable:
F2 = Fsin 10
25 * 'This force Fl'which”effectuates thé electricdl - "

connection is a component in the direction toward

the plane of the head driving electrode when the



Further, by utilizing the.ink supply inlet for positioning, -it is possible
to accurately execute the positioning between heads for a high quality
color(5 recording. Fig. 42 illustrates another enbodinent. In a recording
head 4002a, a detaching and hol ding | ever 4002f is provided for an ink
cartridge 4002. This |ever 4002f can be held dowmn with its nounting shaft
10 4002g as pivot. Wien an ink jet car??idge 4002 is installed in the
carrier, the lever is raised in the direction opposite to the ink ejection
direction as indicated by solid lines in Fig. 42 so as to install it in the

direction indicated by a ow Awih the 15 af saj nti.ng shaf.t
4002g beitng f?ﬁ?%ﬁf?ﬁcﬁﬁﬁ%ﬁ%f%é§r+%rl iﬁ%ﬁf%r%€v§%§4€%§€g8¥hgﬁ, as shown in
Fig. 43, whe t r ui de
grooves 4001&%%%%%%%%%&‘ﬂ%%€%€%i%ﬁ%?éﬁpf%ég?b%ggggég rotated
(0 the directy o @O, B bV Apdedr e85l ARSUAe Gafdeeiod9lls In practice,
it is preferable to provide a click function or the like to inprove the
sense of opergii@n. id\Ma thd St | SNCERE hedd R ONERELE Lyl iadbEC@heportions

4002h provided for the l'ever 4002f are regulated by the 25 walls 4001le of

the posi ki oniFg@F@DYESh&dd 100 powl. arowdirds pdibyepféottaeekethein Fig. 43.
By this shift, the contact between the recordi ng head 4002a and - 92 1

carrier 4001 tecomdling cheddcl0iealdyraonnectithent Noversenkhioanot her

enbodi nent will be described. As shown in'Fig. 44, the present enbodi nent

i s such that eheaninkofler opernbéxiyesweh aahi e arep hateahgel épkr 4002f
provided for the recordi ng head 4002a in the foregoing enbodi ment descri bed
in conjuncti oM t0BE . 4PhexefpFangel Bh E?ﬁﬁ%%ﬁetéﬂkoﬁéeie. Any

é;}uctures other than this are the sane as_the eangingnt in Fig. 42. 10.
Ubsequent | y,3%t9P F1mAbt et L ERBBH SrefRISE | 71 b3S LT +hed RS shown in Fi g.

45, the.preseqt, eybodi fent s, appll cgbl e 19.109. 34 " yghurg uperein the

having an extremely high reliability in its
electrical connection in terms of environmental

and diétributional aspects.

15

@)

20

. 25 PR



recordi ng head 4002a and ink tank 4002b are separable. In the present
enbodi nent, the elongated cylindrical 15 portions 4002k of the ink tank

| ever 4002 are made | arger. Accordingly, the shiftable anount E is al so
made | arger by that nuch. As shown in Fig. 46, this _ is needed to insert
t he connecting rod 4002d of the recordi head 4002a into the connecting
hol e 4002e of 20 the ink tank 4002b. Now, still another enbodi nent will be
described. As shown in Fig. 47, the present enbodinment is a variation of

t he enbodi nent described in conjunction with Fig. 45. Its structure is
arranged to hold the 25 i tank 4002b by .the recordi ng head 4002a. The

gui de groo@és for the ?ﬁkqﬁﬁh%H5652ga§Pé 6&06ﬁdé&P&ﬁmﬁ%§e%e gr&gﬁg head
4002a (4021) whj e squl 0 -. 93 1.the.recording head 4002a
are provided ong#ﬁg'cgﬁg#tgﬁig%gﬁ¥§it%%gtEgrﬁgegénFoeﬁB58ﬁﬁe%bF the ink
tank 4002b can g itaRIMAGER dendependent Ly byt I E kbe 4002j, but
the recording head 4002a caﬁhot be 5 reéFacedE?ngg 8%%gnf y%ﬁFt'nust be
repl aced in theursdeeobf he rigttoraehgCRblibfAge Whk! eeéekémg thg &@% tank
4002b. Wth a structure such as thiS, the replacenent can be made With only

one operatison vepeeds igretha) bR phéOpositibhelopelatiensahgubdthgenarried
out twi ce when the recording head 4002a is replaced, that is, at first, the

ink tank 4002btimestcabe iageotied ahéf peeotBEngenesdl 10i0ahe recendhng head
4002a. Now, Figs. 48 and 49 illustrate another 15 enbodinent. Fig. 48 is a
schemati cal | y peEdsaeni & wodwaphoobnijate st the betording iskslankeds
attached to a recordng head. Fig. 49 is a schematically per spective view
shqwi ng a st at 8Faftter Tped LiresarkpPresent agheawt toohk cenbidingtiesad. 20
\n /Fi gs. 48 ang 49, a_reference nuneral 5006_designates an ink tank :
contai ni ng i nk Poasﬁﬁﬁﬁg FARSr othe r et B hge heSonRolion ok t fESPb2e£8 500S
of the re rdig 5Q04 t hrough hol e 5007 provided for {hé ink tank
5006. Al sg% thegrgggrgai gﬁéﬁﬁgiﬂ"%oﬁ%‘?’%ﬂz‘%’ c‘%ﬁ’p?’gdg%l%‘%’é%%%l‘?l%%l%g hol e 5003
of a carriage 39pL1 by a neans which is not shown. Here, the
In the present embodiment, the positioning -:.--
contaét pressure F, directly effectautes the pressure
guide 10lla-3 which is a part of the head base plate
15 10lla. of the recording head 1010a without the inter-
vention of any other members. 1Its effective force is
not attenuated and thus an optimal contact force F

2

can be obtained. 1In this way, a significant improve-

()

ment is made for the accuracy of the disténce between

20 the recording medium and recording head, which is one
of the major factors to affect the recording quality
of an ink jet recording apparatus.

Moreover, since the F, force effectuates the
Pressure guide with the electrical connection as its
- 25 - pivot,~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



- 94 1 scanning directions of the carriage 5001 are such as indicated by
an arrow S in Fig. 48. The direction in which ink is ejected fromthe
recofdi ng head 5004 to a recording nediumis such as indicated by an arrow
T5in Fig. 48. An operator of a recording apparatus renoves an enpty ink
tank 5006 when it is known that ink_i? the ink tank 5006 is being exhausted
and installs an ink tank 5006 contal n hg ink on the recording head, 10
5004. In such a case, the ink tank 5006 is shifted fromthe position in
Fig. 48 in the direction indicated by an arrow P in Fig. 48 to allow the
nozzl es 5005 e [ ; ; 53 2t QhiBg' hel e 5007
of the in tg%{[(neté(’){ggfro ,%?{e? I's ﬁqﬁ?gilggglb%éﬁ%ﬁ?snﬁ%fﬁ%&ogG engages with a

st opper 5002 z0fpalrfte FaHAGR OBk el d t1dBLDWL ech@upé86tdaingt he
recordi ng head 5004 (Fig. 49). Wth the provision 'of the stopper 5002 on
the 20 carri hgadSQQL0a), tadhas thay heldde podd tiorikdQmis Bloosednt ehengage
with the stopper 5002 of the carriage 5001 before. butting the recording
head S004 evdmonft dwamd addilee dforthe icarytisare tHC twicthokt t bl S50D€rwhen t he
ink tank 5006 is installed. Therefore, 25 there is no possibility that the
recordi ng he¥e¢n30on-iof danyagadtherFingsmbe3® . .andisshk itdstt atehanot her

enbodi nent . - 95 1 Fig. 50 a schematically perspective view show ng a
.state bef or e PR§itHONEIMGK acsurgsyaldfedhen rzfqﬁsfég‘rftﬂ Mead heHlaHy. the s a
schemati cal |y perspective view showing a state after the ink tank is

instal |l ed onPER&ting direction is significantly improved.
~ As described above, by directly passing the
— recording head 1010a, the@g}ectric power is as§uredly
10 suéplied from the recording apparatus to the recdiding
head 1010a, at the same time enabling the positioning
accuracy to be significantly improved for the carriage
HC andirecording head 10l0a. Hence, it is possible to
obtain an ink jet recording apparatus having a high
15 reliability and desirable recording quality.
Subsequently, the description will be made of

another embodiment with reference to Figs. 26 to 28.

Although the fundamental structures of the

()

recording head 1010b and replaceable ink.tank 1001lb are

20 the same as the embodiment described in Fig. 23, this
embodipent is different in the direction of pressing
force for coupling the recording head 1010b to ‘the
carriage HC as well as the direction in which the
replaceable ink tank 1001b is installed.

25 -2 " o In’ other words, “as 'shown in ‘Fig. 26, "thére is™
no front board positioned in the platen side (front

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



5 recording head. In Figs. 50 and 51, a reference nuneral 5026 designates
an inz tank containing ink to supply it fromthe ink supply nozzle 5005 of

a recording head 5004 to the recordi ng head 5004 through a hole 5028 10
provi ded for the ink~tank 5026. Al so, 'the recording head 5004 is

det achabl y coupled to the hole 5021 of7a carriage 5020 by a nmeans which is
not shown. Here, the scanning directions of the carriage 5020 are such as

i ndicated by an arrow S while the ink ejection 15 direction fromthe

recordi ng head 5004 to a recording mediumis such as indicated by an arrow

T. A refenencacnueipowdd2d desitgRalayelctk chapké rbasidldatd o grerves

provi ded on the ink tank 5026, which engage with the bosses 5025 arranged
on a carriageplexen So34eadst aldnedh2@,t @ahkhe leppet 2l eohidtieh drsms 5022

provi ded on both sides of the carriage 5020. An operator raises the

carri age | evePr5@2gedo aisndalthet kabodimeank de@2@tibed Hat Fike @3qoves 5027
of the ink tank 5026 engage with the bosses 5025 when 25 installing it on

the recordi ngtRe&festwe (Pcgti®ds. ithshe shbstantiiade demter BFE2doitd hel d
down in the direction indicated by an arrow A Thus, the ink tank - 96
5026 is céuseﬁngé BE &her headi haskepdrteclPdAb( PAditbet s¢asyrddmdar r ow B)

approachi ng the reigéﬂgng 9 head 5004.  The ink supply nozzl e 5005 of the
recordi ng heati®860 't RECRSNEesg28d6F LAALi AKket RERVIGEE -ar &05 tBGupl ed

Fig. 51). In_thi .even_i f _an r r
(Fig. 51) p%esgu%gsghlgeg 1901? tggesggg boarxd 1900 of the
O

carriage HC is pressed by the pressure hook 1908 shown
in Fig. 29. Thus, it bquggs‘possible to supply power

10 from the recording apparatus to the recording head
1010b. 1In this case, too, the pressing force is
directly given to the recording head 1010b vertically
withodt the intervention of any other members. Thus,
‘an optimal‘pressure force can be obtained assuredly.

15 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
20 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.
Conseguently, the positioniﬁg accuracy of the recording
25 - head 1010b in'the 'recording direction "is "Significantly ™
improved.

In this respect, it may be possible to couple

1



gi ves an excessive force to the carriage | ever 5024, a-stopper 5029
arranged on the carriage | ever 5024 is caused to~butt the carriage 5020 and
the ¥nk tank 5026 can no | onger approach the recordi ng head 5004. 10 Here,
Fig. 52 illustrates the recording head 5004 in the enbodi nent described in
Fig. 50 and the positional relationshyp bhetween the grooves 5027 of the ink
tank 5026 and the bosses 5025 of the carriage | ever 5024. Now, even if an
operator erroneously presses the ink w 15 tank 5026 in the direction
approachi ng the recording head 5004, the ink tank 5026 will not push the
recor di ngy heaghH04 hasautse: asnis ok i 10 Filg .t & 2the speeer §ingt t he
recordi ng head S004 and ink tank S026 is greater than a space x_between the
bosses 20 5025 10nl gftanyehdWcdmiing feah I faoReep ¢HUBLI&Y . Wth
the strucutre as descri bed above, even when an excessive force_is added to
the ink tank t2fhe tdemrmidge iC possthidquBle Hete (FREQELH Ui Rg2fead 25 5004

is damaged. Also, in the present enbodjnent, the sses_5025 are arranged
on the carri agdlleve Bopsemiaceable ingy Ea’ikilsoﬁf}? Sl?l%%%’é%a?ﬁ?y to

configure themto be boss type only if so ot rusi on =~ PLrovi ded
i nstead. Bi gsfesFrdinsaread vkt e%/%tlr’ﬁta;sﬁ]oe%e?ne %d??r%%?égii 5&'53 shows

schematically an ink tank 5 itself. Fl Q.. 54 |5 & S vigupphithe ink tank
viewed in the directifohi n%c%?%‘ﬁsb %gs%aré%w |ergl %F%.J:SS. F%gg 55 is a

cohemt | ool v PELSREFG) end| Ui MUBLLS!L0R, e oL gb o oo ecaceatd ng
Also, Fig. 28 shows the state where the recording head
<:> 1010b and replaceable ink tank 100lb are coupled.
10 Fig. 29 is a parégglly cross-sectional view
observed in the direction indicated by a blank arrow
A shown in Fig. 26, in which a reference numeral 1906
designates the portion where the recording head 1010b
and reblaceable ink tank 1001b are coupled. On the
15 side board 1900 of the carriage,.a dowel 1907 is
provided, the pressure hook 1908 is rotated with this

dowel 1907 as its pivot. At the leading end 1908a

of the pressure hook 1908, the nail is provided to

()

hold the pressure guide 1901 which is inﬁegrated with

20 the base head base plate of the recording head 1904.
Also, the dowel 1907 and pressure hook dowel 1909 are
tensiéned by a tensioning coil spring 1911l. In this
way, the recording head 1010b is electrically connected
to the carriage HC through its side board 1900

.25 --reliably. . These recording -head amounting -pressure - -:-"" "=
hooks 1908 are also provided beneath the recording

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



10 on the carriage. Fig. 56 is a schematically perspective view
illustrating the state where the ink tank is attached to the recordi ng head
instdlled on the carriage. In Figs. 53, 54, and 5S, a reference nuneral 3
15 5046 designates an ink tank containing ink init. Ink is supplied to the
recordi ng head 5004 fromthe ink supplry Rrozzl e 5005 of the recording head
5004 t hrough the hole 5048 of the ink tank S046. Al so, the recordi ng head
5004 is detachable coupled to the hole 20 5041 of the carriage 5040 by a
means which is not shown. A reference nuneral 5042 designates a guide

provi ded 10 gprelesefietcatheagarsdagefsideheoand 13AR Fremapb@yeon, and al so -
5047, a stopper rib provided for the ink tank 5046. 25 An operator inserts
the ink tank &0d6ePeheY afevwglilde 5042 of the carriage 5040 fromthe hole
5048 in the direction_indjcated by an arrow Din Fig. 55 s - 98 1to
allow the direction (B} BRiEhESPRRCEank B@ﬁ%r%ﬁ%?enﬁﬁe??ﬁ g%ﬁé i s provided

to be matched,with the F portion of the carri 040 en the ink tank
5046 is attac%%ﬁlgﬁagﬁﬁ ?556 8Fn§3ﬁ%5ﬂm%0ﬁ%¥7$£§°??k 2ahkV8" i i M%ert ed

unt i1 the, 11, 5047 ply the i Ok LaRk, 5046, butd 3o he, educ, 5043 ol  he, 0ui de

5042. Thu3, the | Suppl'y nozzte recording and the
hol e 5048 of i t aRk 5046 ' i | I ation
of the ink ta‘%‘i{?%%%e(%?‘g. % %%?&?FE‘?’%%%‘?%&?%@%%’S%%?@?;B@%%‘m f or
the ink tank RO48igs dRECIHHEE 8BOVK. ANEISutS MGOROBSOPI1sty that the

recordi ng head 5004 i s damaged even when the recording head 5004 is pushed

due to an excesbe¥€edSriORCENYI YLOs$rd hPuidk 190K 6D46he Fr@Sordimgo 59
| ustrate still a further enbodinent. Fig. 57 is a schematically

rspective head 1010b; thus enabling the recording head 1010b to
10 be demounted from the caéglage. -
Subsequently, as another embodiment, the
descréption will be made of an embodiment wherein an
ink tank and recording head can be separated while the
foreg&ing ink tank and recording head are mounted by
15 separate means, respectively. N
2An 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 a recording

)

head 2010a. At this juncture, the replacéable ink

20 tank 200la is installed in a given location in the
carriage HC by being guided by a replaceable ink tank
front-guide 2907a and replaceable ink tank rear guide
2908a on the carriage HC. Then, the replaceable ink
tank 290la is regulated by the snapping function of a

25 - pair of.tank pressing .front nails 2909§laqd~2gllanand‘w-“-~--‘:- 
that of tank pressing rear nails 2510a and 2912a.

Fig. 31 is a partially sectional view illustrating this



view showing an ink tank itself. Fig. 58.is a schematically perspective

Vi ew §hovm' ng the state where 20 a recording head is nounted on a carri age
before the ink tank is installed on the carriage. Fig. 59 is a schematic
perspective view showi ng the state where the ink tank is attached to the
recording head installed on the carri@ager 25 In Figs. 57 and 58, a
reference nuneral 5056 designates an ink tank containing ink init. Ink is
supplied to the recording head 5004 formthe ink _ 99 1 supply nozzle
5005 of the recording head 5004 through the hole 5058 of the ink tank 5056.
Al so, thelreddrataty ﬁ%’éﬁ@@@&ﬂ"s dHacharing SFFese 9% e &nee S051 of the
carriage 5050 by nmeans which is not shown. 5 A reference n .rrrFrq{eaSé)SZ

desi gnat es a Jg@udel RaAaER] 30932 R tERING T8y tHife TS iT6H Of t he

i nk tank, an | so, 50S7, a stqQpper .provi for  t he' jnk-~tank 5458, which
engages W th Y RFRRTBISS etﬁ’é’%tﬁ“ﬂé&gg@f * @q%r?eo%%elregﬁg}]?i et ts the
i nk tank 5026, jnto the.quide 5052 of th r1:3061.2030 frQ0 e hgle 5058
in the direct 0(9&‘3\ ndi ca{%ed‘"g‘y ‘%’ oe{:(r}’reélvi\? %oi(bzr?ralzilg’. Q;g% soJas to allow the
protrusion 5 f i nk tank 5056 and the groove 5053 of the carriage
5050 to bé(; rrgt:t%(z:'h}é;c?&aﬂ%s' when the ink tank 5056 is attached to the recording

head 5004. The ink tapd s ifsded dot ido the dw Gus+sSipgar thilSile s the
deepest portion of the groove 5053. Thus, the ink supply nozzle 5005 of the

recordi ng haatk 500wt tdie ol WEROfid hd Medanid i 1086 are coupl ed
to conplete the installation of the ink tank S056 (Fig. 59?. By providing
t he stopper EOXACASiONFHREr Af9lde inkpranidesDHhdasalesl,| asringe groove 5053
@ the guide 5052 of the carriage 5050 as described above,
‘ seal 2915a is provided around the liquid passage 2913a
10 to prevent ink leakage from the portion where the-
recording head 2010a and replaceable ink tank 200la are
coupled.
A member which connect the ink tank and
recording head, that is, an ink absorbent 2002a with
15 which a liquid passage 2913a is ip contact under
pressure, is of a sponge type. Also, the ring seal -

2915a is made of a resilient material having a low

hardness. Therefore, no compulsory force is exerted

)

by the ink tank 200la against the recordihg head

20 2010a. 1In this respect,. a reference numeral 2916a
designates nozzles. Fig. 32 is a cross-sectional view
taken-élong 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

25 ..conduit .unit seal--2003a-1.are removed -in -the -direction .. - .ov. e

indicated by arrows, respectively.

Now, the description will be made of still



25 there is no possibility that the recording head 5004 i s danmaged even if
the recordi ng head 5004 i s~pushed by an excessive force added to the ink

t ank . 5056. - 100 1 Figs. 60A and 60B illustrate another enbodinment. In
an ink jet head 6101. an ink supply barrel 6104 serves as ink supply neans.
This shows a cylindrical outer appearance, which can be fitted into an ink
5 supply outlet 6103, a recess prowvdedd for the ink tank 6102, with a
desirabl e tightness. However, the interrelated positional relationship in
coupling the ink jet head 6101 and ink tank 6102 is not determ ned only by
i nk supply nmeans 6104 and the ink supply outlet 10 6103. The positioning is

perfectly nadectihese dibERNRSeHAWIH Welfeeenkye ot Fiigg BASitdd @rigng ‘pi ns 6105
and 6106 provided for the ink jet head 6101 into the positioning holes 6107
and 6108 provdsded for the ink tank 6102 as well as by allow ng the nenbers
15 61 09 and 6110 which bl ock detachnent pro%ided for the ink jet head 6101
to engage with the rdoeshes prkEknanémbb8impndyi tibd ffoandamentald t ank 6102.
As shown in Figs. 60A and 60B, it is clear that the positioning nmeans for
coupl i ng t heStrrchaxrescad amecordingnkead 2018bt andparpdaceablienk supply
means. In the ink jet head 6101, the positions where the positioning pins
6105 and>61067%r £38K 200dd are fbe pare asl kPpy feBREPLNGnETLOSIREREr , it is

preferable | gosetibaamas Lar aiey fa.possilet1omas Hhe Lok unely reans
5,000 CTOUGRSER BELSRLeSORCHERY GRS LB sERobd,3 RRE 20r0ntOL 2
<:> is coupled to the carriage HC and also the direction
in which the replaceable ink tank 2001b is installed.
10 In other words, as shown in Fig. 33, there is
no front board positioned on the platen side (front
side oﬁ the head). A side board 2900b of the carriage
HC is provided in the direction perpendicular to the
platen instead. On this, the same electrical con-
15 nection unit as the foregoing emboaiment described in
Fig. 30 are arranged. In two locations in the sub-
stantial center of both ends of the head base plate
<:> 2011b of the recording head 2010b, pressure guides
2901b are arranged. These pressure guides 2901b are
20 pressed 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
25 2010b vertically without the intervention of any other

members. As a result, an optimal pressure is obtained

reliably. It is thus possible to obtain a recording



are coupl ed. The selection of the position where the detachnent bl ocking
nmenbers are arranged requires a consideration for an easier rel easing of
the coupling 5 in addition to the same views as descri bed above. The
positioning pins and detachnent bl ocki ng nenbers shown in Figs. 60A and 60B
are nerely one enbodi nent, respectively, and are not intended to be
confined thereto. 10 The configurations of the ink supply barrel 6104 and

i nk supply outlet 6103 are not necessarily the constituents of the present
invention, and can be selected arbitrarily. It is preferable, however, to
forma cylindrical protrusion and an opposing a 15 recess fromthe

vi ewpoi nt bf FRRAHAEYTy BT nde aRa g8 LTEMG LY6DBINs T8 ldpbddidar titoddls vi ew

t aken al ong IE e -, Xl(shomm in the ink tank 6102) after the ink cartridge
6101 and ink t 15212 FEPBEGEER ARdtRFPEsPEatBYiERETCHFRL f@dst ht es of

posi tioni ng 106 _and 6108 arrange d&h both nenbers, respectively,
and of the dgﬁggﬁﬁé%Pgﬁggg i RA§PRENBers 6109 and 6111. In this respect, a

ref erence nuneral 611 Si t i c r... Fig. 61 illustrates

still anot her enbodiné%gS’ZgH§sS?8?ggégéﬁ ggg?ngPéFE gﬁkasﬁﬁﬁfy° assage

can be forgmed+na r{,Lage , o} b, 0SS| . t rriage

6501 For phei the Refdl padQopDdtd: 2blaffide PEnROSELRERShE HaRA B51087(109°

arrangi ng a caugl iR EQH‘VES?et Essiekoﬁfﬁg h@ﬁ‘&@@@a%?:&%h}tﬁgﬁ €301 and 0
n

a coupling between the ink Ta 6303 and carriage 6 I'n place of using
the head cartendbteoh AityPE VPEEEL of the pressure: from the
<:> recording head-2010b to the carriage HC. The positioﬂal
accuracy of the recording-head 2010b in the recérding
10 direction can be significantly improved. |
In this respect, the replaceable ink tank 2001b
is coupled to the recording head 2010b after the
recording head 2010b is mounted on the carriage HC.
Fig. 34 illustrates the state where the
15 recording head and replaceable ink tank are separated.
Fig. 35 is a partially cross-sectional view
illustr;ting the recording heéd and tank viewed in the
<:> direction indicated by a blank arrow ﬁ in_Fig. 33, in
which dowels 2907b are arranged on the side board
20 2900b of the carriage HC, and the pressure hooks 2908b
are rotated with the dowels 2907b as pivot, respec-
tively. At the leading ends 2908b~1 of the pressure
hooks 2908b, nails are arranged to hold the pressure
guides 2901b which are integrally formed with the
25 head base plate 2011lb of'ﬁhe recording head 2010b.
Also, the dowels 2907b arranged on the side board

2900b and the pressure hook dowels 2909b are tentioned



5 an ink jet head and ink tank are coupled as in the enbodi nent descri bed
in Figs. 60A and 60B. In this case, too, the ink supply barrels 6308 and
6309{ whi ch are interrelatedly conductive to each other are not used for
positioning. For the carriage 10 6301, nenbers 6304, 6405, 6306, and 6307
are provi ded dedicatedly for positLog%ng only. Meanwhile, a structure is
arranged to provide opposing recesses on the ink jet head 6302 and ink tank
6303. Hence, it becones possible to position the ink jet head and ink 15
tank accurately, although the ink supply barrels are fornmed cylindrical

W th @ desi nal e 11808 nEsS,o TG, 0kt £1a0end, 0302,800s10k | ankeR3gD are

formed by resilient nateri espectiv et achnen bcki ng

menber s’ 6310am§394¢oﬁ§ﬂ1296 dich 28 B 3 arer det Achably canpledeko the
recesses 6314, 6315, b316, and 6317 of the carriage 630l. Figs. 62 to 65

illustrate sdddradof hes @ osh FeHge FHE ofths Si8ehBBBEECRbbYbDEr Spective
view showing an ink tank itself. Fig. 63 is a 25 schematically perspective

Vi ew show ngridee steder MRS hedad atint ivgy evels 15ré NebakkedgoBba carri age
before the ink tank is nmounted on the carriage. - 103 1 Fig. 64is a

schemat i £ al lareperlspegirorel de @bttt ntid ereamod ihgpghdead20L0k tank, and
carriage before the ink tank is attached to the recording head. Fig. 65 is
-a schemat i cades peihpantdomsiini e hestbvd HlPh Heo Sthxe asbdehboaréhe ink tank is
attached to the recording head installed on the carriage. In Figs. 62 and
63, a refer &0 pfkertdie TRE kas firaeabave mod deelewvnshablvig ink init.
Ink is supplied to the recordi ng~head 7004 fromthe i nk_supply 10 nozzle
005 of the recordi Nt HEbF ARFPYGHrofyFaifFsnfe Toperat gﬁgo nk tank 7026

s, the rseorshin bead (004 v, delacholy, souel g Lo, e hol e 7021 of e
of the 511308 hP%dsesh® ek A5 d NG Pty Mo Iow 2 h0c&, 0. 62 while
used when the recording head 2010b is to be removed

from the carriage. By pinching two parts of the notch,
the le;ding ends 2908b~1 of the pressure hooks 2908b
are released from the pressure guides 2901b of the
15 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
20 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 2913b. Accordingly, when it is buttéa
against a pair of carriage stoppers 2914b and 2915b,
25 the tank side end nails 2912b and 2913b are restored

to complete the installation of the replaceable ink

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



ink ejection direction of the recording head 7004 to a recording nediumis
such as indicated by an arrow T in Fig. 62. A reference nuneral 7027

desi ghat es grooves provided for the ink tank 7026 to prevent any 20 |
erroneous tank installation, which engage with the bosses 7025 arranged on ‘
the carriage lever 7024 rotatively nmounted in the upper holes 7023 of the
arnms 7022 which are provi ded- on both7gides of the carriage 7020. 25 An
operator installs the ink tank 7026 so that the grooves 7027 of the ink
tank 7026 engage with the bosses 702S while the carriage |lever 7024 is held
up - 10% 1 mhég;the ink tank 7026 is attached to the recordi ng head 7004
(Fig. 64)* a9arziage chisent ifaihe2dl6b tak 26 Aens t jde down
or inside out, that is, directions 5 other thani#ﬁg nornﬁ?a%?rec ?%n, when
it is instal |%® dMasr weigh g vEdRO thiehedplssamand GN0oMak 7y B e not
mat ched and even the installation on the cagriage 7020 is inp055|% e.
Subsequently;qﬂﬂBQﬁ%QHaﬁﬁiaQQﬁﬁ'Uﬁwatdkis 10 held down in the direction

i ndicated by an arrow A. In this way, the ink tank 7026 is allowed to shift
in the direction appPE&ni #¢ tthe saver timg ltbad thed reipnldicxaltad by an arrow
H). The igk pl ozzl e 7Q05 of the recording head 7004 is coupled to the
15 hol e 7828i§¥ t%ﬁ% éﬁQﬁPaﬁﬁ Poupted esnphet carkéaigest al retsiidiesft t he ink

tank 7026. AL;this._iyn , _a_st er 7029 provided for the carriage |ever
74 is all o&éhet %ngEt ?btﬂﬁg 85PVF§§§ ¥poherpgrtign. 248 6bewherbed

above, 't he gepeves r i ded.as shown in Fig. 62 in the position
apart fromthe cenfé?agPat Sggngbgghkaﬁgzﬁeﬂﬂ?F%a?ﬁ% BBEs&3Nk02S whi ch

7engage Wi th 2helpr ge¥esoiBzdaga j the carrjage 7020. Hence, it
econes possible to preSe%t anigeéégﬁégﬁg ?ﬁs?%??%f otggT°25AFhé i nk tank

7026 on the rxesulfgend028kx AbSPage N ; pbodj pent, -t he bosses 7025
are prov{ded for the carriage Iz%er f%ggfgfﬁﬁgiﬁge' Af?o, since

the coupling portion is flexibly structured using

i

resilient material, no compulsory force is exerted on
the red?rding head 2010b when the replaceable ink tank
2001b is mounted on the carriage. There is no possi-
bility that the positioning accuracy of the recording
15 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
20 recording 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
25 ink tank 3002 to the recording head 3001; 3011, an

ink supply outlet (liquig passage connecting unit) to

supply ink from the ink tank 3002 to the recording



C- los 1 bosses 7025 are not necessarily limted to that shape, if only
these are in a protruded shape. Figs. 66 to 69 illustrate still another
enmbodi nent. Fig. 66 is a schematically perspective 5 view showi ng an ink
tank itself. Fig. 67 is a schematically perspective view show ng the state
where a recording head is installed on~ a carriage before the ink tank is
nmounted on the carriage. Fig. 68 is- a@8&chematically perspective view
showi ng the 10 recordi ng head, ink tank, and carriage before the ink tank
is attached to the recording head. Fig. 69 is a schenatically perspective
view showi ng the state where the ink tank is attached to the recordi ng head
i nstal | ed onphe 3@0Mi;a391 215 coiphiias el landhich yuiderantaaldreral 7036
designates an ink tank containing ink init. Ink is supplied to the
recordi ng heatie?@4cddmgt heaidni30supangd rckz +tank0(® 0 when rerdr di ng head
7004 through the hole 7038 of the ink tank #036. Al so, the 20 recording
head 7004 i sodetaemabire datelgedted:t B 3@ @nAQ301eP t fouRrimag@¥020 by a
means which is not shown. A reference nunmeral 7037 designates grooves
provi ded for guiide gicopxels rO3&n@RgEh Wirtdaddreni GV PLHE I Fedels arranged

on the carriage |ever 25 7024 rotatively nounted in the ypper hol.es 7023 of
the arns 5702’2%\{‘%‘%&I<'|i prergldsvded &arkodinetdd@ids (1% P@a’:rli%td(j’e“ 90, -

.106 1 An operator, installs the ink_ t 7036 so that the.wall 7039 of the
i nk tank p036NE&FipE pfadds dikt ﬁé‘alkegg&)&i ﬁé‘%?ee?&‘ fthsainaje?rsa’naa A so the
grooves 7037 age wi.th hosses . 7025 while the,carri Ver 7024 is
hel d up Wnen3gﬁr M FONEARTELYE3 °|l§sat°1p§é‘ﬁéi§ 0tno(%“.}\ é:arng(gg'rrld}eénzg.vﬁagla]ﬁg7004

Fig. 68). | is , 4f the.i nk 3 ; i de' down or
d:hsi de out, ?Rt%?’ i s?ﬁ | rgg’ﬁsgnglgg'%gﬁt%t'hgn%t %ﬁ%%ﬁ%ﬁtﬁ% when it is

install ed onjthe garhi; 7020, 10 the-wall 7039 is blocked-by the
recordi ng heé% %0 C%régﬁé bosses 7025 are not nmatched with the position of

the groawmes 7037, angigvenit e ianslhldmltioniay tHea spridtiage v i s
i npossi bl e. Subsequently, the carriage |ever 7024 is held

illustrating the state where the head cartridge 3101

Shown.@n Fig. 36 is mounted on the carrier unit. In

Fig. 37, a reference numeral 3102 designates a carrier

(mounting unit) provided for a recording apparatus

15 bpody which holds the recording head 3001 and ink tank ’

3002; 3106, a head lever to hold or release the

recording head 3001; 3107, an ink tank lever to mount

<:j or demount the ink tank 3002; and 3108, a head fixing
spring to fix the recording’ head 3001 to the carrier

20 3102. With these elements, the head unit and carrier
unit of the recording apparatus are structured.

The above-mentioned recording head 3001
comprises a plurality of electrothermal transducers
which generate thermal energy to be utilized for

25 ejecting ink, and a substrate on which a driving

circuit is formed to drive these transducers; dis-

charging ports and liquid passages arranged on the



15 down in the direction indicated by arrow A. Thus, the ink tank 7036 is
shifted in the direction approaching the recordi ng head 7004 (direction

i ndi cét ed by an arrow B), and the ink supply nozzle 7005 of the recording
head 7004 is coupled to the hole 7038 of 20 the ink tank 7036 to conplete
the installation of the ink tank 7036 (Fig. 69). As described above, the
wal | 7039 is provided at the end portfén-of the ink tank 7036 and further,
t he grooves 7037 are provide away fromthe center of 25 the ink tank 7036
whil e the bosses 7025 which engage with the grooves 7037 are provi ded on

h i 7020 it b i : = 7
Lorroneoud | VAT FEf TBresr =t SROTAIT ahk b Bh hec Salub58 % eo, in
the present erhol 0t | hebosses 1028 o4y oV e farckdie, cal i age | over

7024, but th osses are not  nécessarily limted to th;’;lt shape,if only
these are 'n_famﬂ{é@eéegbﬁpge-ﬁgéa IS4G 3 idd Ustd ot ilduia
anot herenbodi nent. Fig. 70 1s"a schematically perspectivevi ew show ng an

ink tank itsetfiambéf. cdddhétfvslfeddhiiertast eoedddinldy thwwihguide ink tank
viewed in thedirection indicated by an arrow Cin Fig. 70. Fig.72 is a

schenati cgl | yppesspes! | vEham £\tIsd avd cux direstiadad \d0erle thuscordi ng head is

installed on a carrierbefore the ink tank is nmounted on the carri age.

Fig. 1573 i s astorhetwtedal $ ympentspdain vicheyiappatedwingnt ettt mhenert he i nk

tank is attached to the recordi nghead installed on the carriage.In Figs.

70, 71, and 7that the clischarging R0 el adiqftattde i SH@TSHRI cont ai ni ng

ink init.20lnk is supplied to the recording head 7004 from theink -supply
zl e 7005 ®OXhe R REFIRFSR IS WS ARYHEITR hAEAHRDf the ink tank

46. Al so,the recording head 7004 is detachably coupled to.thehole 7041 of
the carriage MRPHBy oL Meths RFAtIF3 e %.s‘iﬁ'&ef’é‘r e‘g’c—%‘ n% ral 7042
desi gnates an_i nktank installation guide provided f.or the carrfage7042, and
al so 704%¥0 a v9% $oF BT EVEht S haenéafr}%ﬁeost?sg:h%t fdgt o ierps%%{f?%t:!:%n of the
i nk tank 7047 n for 4nse [ { 7046 into the a guide 7042
of "the carri a%%éb\ﬁ%%%ﬁeiﬁlr%% eiéoﬁ nag.%< Gat ed ab'y an arrow Din Fig. 72

fromthe hole 7048 sop ﬁlf(ot:ﬂﬁ& cydhe didecliqun W ddem cipgo rib 7047
is pre sent for the ink tank 7046 wth the portion F of the carriage 7040

when the ink ¢sidun(@d 6oy Sraddathiaf Jid thadienaidiing kel A1 iddeihrk tank
is inserted until the rib 7047 of the ink tank 7046 is allowed to~butt 10

t he edge 7043cofthderguori®inP4eni 3000 eppdagds atMG . TiWisen tHiels nknkuppl vy
nozzl e 7005 of the recording head 7004 is coupled to the hole 7048 of the
i nk tank13046tdnk c30? et presamik dsank simstlal [batdyon tiR gink33upplythis
case, if the ink tank 7046 happens to t 15 be upside down or_ inside out,
that is, in t¢ietlet 3011 is sealed with sealing means (not shown)
so as not to allow any ink leakage. This sealing means
<:? : is automatically or manually released when the ink tank
is integrated with the recording head 3001 to make ink
20 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
25 to be supplied to the recording head 3001 slightly

negative; thus making it possible to improve the

printing quality as well as to prevent any ink leakage.

i



directions other than the one regulated, when it is nounted on the carriage
7040, the rib 7047 stands in the way so that the carriage 7040 cannot be
insefted into the guide 7042; thus d2sabling the installation. 20 As

descri bed 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 incorfeg2ly nounted on the carriage 7040. 25
Figs. 74 to 76 illustrate still another enmbodinent. Fig. 74 is a
schematically perspective view showing an ink tank itself. Fig. 75is a -
109 1 schematically perspective view show ng the state where a_recording
head i s Instal |l ed odlExcartieagedntdrg thead %Qotlarﬁé"q dipurRRE dR0¢he
carriage. Fig. 76 is a schematically perspective view smmMégathe state

where 5 t he 38k US£ck foF Zhen arRpIF I dc FERFGF B PRGTFR PR PBn t he
74 and, 75, reference f 056 designates an ink

carriage. In Figs, ner

tank. cgnt ai fi E‘&%idnlgﬁrﬁ’ﬁ’tng rﬁ&aqls %ﬁﬁ"e&’ot%‘ tc‘?e ortfihg head 7004 from
7058 of 1 he PARSEATRIr0sEo 23 B TaEN Ay Haabe 0B RS Shfachabl y
coupled to I 0 f ] 74 means which is not shown.
A rgf er ce&%?}#g(raa%o Og%t%gs%%%ﬂ%zg&ﬁgﬁﬁk%n?;nk installation guide

-provided Tor the caiagscHIS01y10%he &RAUUS Hadd® RUGYENa LRI Nk tank

from bei ng erroneousl y~nount ed; "a 7053, a groove provided for the

carriage totahevenlozt hed i 0 Byb @i 19O RBRUSINK Bdl. 20 Wen an
operator mounts the ink tank 7056 on the recording head 7004, the ink tank

056 is insgnlled 3000 ha dwkdeuwsPhd outilled cGarli.agaHameddidwe, hol e 7058 in
e direction indicated by an arrow Din Fig. 75 so the protrusion 7057 of
the ink tankh2s poxEiand itsheagredomdy’@xIaoedhéoc preivege: 74080 are mat ched.
The ink tank is inserted until the protrusion 7057 butts the end of the
groove MD531leakagel@rom Phusizn Hatiake dofel yheoinke PAGERASS + he recording
head 7004 and the hole 7058 of the ink tank 7056 are s coupled to conpete
t he i nstal | &ni SheoPresentn i nvantipese asris§owrein, F391.n 38y 2 dgfdhodt the
i nk tank 7056 happens to be upsi de_down qr, .i nside out or(qulggher
is adopted to utilize the resiliency of a mol ember
for the purpose. In other words, the ink supply
inlet hole 3010a and the ink supply outlet hole 301l1lla
15 are formed cylindrically and then the inner diameter of
the ink supply outlet 30lla is slight smaller than the
outer diameter of the ink supply inlet hole 3010a.
<i\ Thus, when the ink supply inlet hole 3010a is pressed
into the ink supply outlet hole 30lla, these two holes
20 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 capability.
The other coupling methods will be described later.
25 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



directions than nornmally regul ated, the ink tank cannot be inserted into
the guide 7052 of the carriage 7050 because it is blocked by the protrusion
7057;{ 10 disabling its installation. As described above, it is thus

possi ble to prevent.~the ink tank 7056 from being installed incorrectly
into the carriage 7050 by providing the protrusion for the ink tank 7056 as
well as the t 15 groove 7053 for &3he guide 7052 of the carriage 7050. Fig.
77 illustrates, as another enbodi nent, the state where a head cartridge
8002 is separated froma recordi ng head 8002a and ink tank $002b. In the
present enbodi nent, the recording 20 head 8002a and i nk tank 8002b are
coupl ed in such Gesamiesd tabevan thk canpdiing dige 8062 Fihed i1} he

recordi ng head 8002a to supply ink to the recordin ead 8002a fromthe ink
tank' 8002b | Prarfprecerkrdinent BY RFWHckisw rfr’\tﬁ/icd’g"d’ 8 i1k tank 8002b

25 to prevent_ink | eakage by being fitted i fito the f 0i.ng | I

t ube 8802\;4, 3d41]d2 t 3 ?%\‘:H?(lrl)‘/fbg rfi‘aﬁ’%s ‘I%U@Zﬁ'{gl W&sorﬁ{lﬁ% :1an 4%95882% are
- 111 1 coupled to the receptacl es .8002a3 praovi f ordi ng head
8002a to recg'ﬁ/ep"f%veerf%r ﬁ%’?"b%ﬁlﬁ’&’ ?WﬁDQ%a%%%b@%]@ereﬁtc%e numgr al's
8002a1 and 800Rb1, feSlanAlE LGSl LR dath e endat 5 tank

8002b to T ndi rrect position o he 1 nserting anmount when bei ng

coupl ed: 800242, 4 JO0ZDP, 1A IR Il td Ofadil dR Tt head 8002a and
2b,

i nk tank 800 respectively, to indicate the direction in which these are
coupl ed and airr&%%f@@g&si. 107 No@dd Rese @, difd icRiplien aisils @olhe

recordi ng head 8002a and ink tank 8002b, |ines engraved, or the
<:> formed integrally with the ink supply inlet 3010 by
I molding and capable of being resiliently deforméd;a;e
10 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 to the height of the protrusions. The
coupling is completed when the protrusions of the
15 coupling nails 3012 reach the dee;est portions
arranged in the rear sides of the coupling nail
guiding grooves 3013a.
(?. : Further, the coupling nails 3612 serve as
guides so as to allow the ink supply inlet 3010 and
20 ink supply outlet 3011 to be easily joined when the
recording head 3001 and ink tank 3002 are coupled. 1In
other words, the coupling nails 3012 are made longer
than the ink supply inlet 3010 so that the coupling
nails 3012 are to be in contact with the ink tank 3002
25 Dbefore the ink supply iﬁiet 3010 reaches the ink supply

outlet 3011. Here, the leading ends of the coupling

nails 3012 are cut off diagonally. This diagonally



like to facilitate discrimnating the coupling direction of the recording
head 8002a and i nk tank 8002b when separat ed; 8002a5, a contact to make t
15 electrical connection between the carrier 8001 and recordi ng head 8002a
when the head cartridge 8002 is mounted on the carrier 8001; and 8002b5, a
receptacle for a lock lever (to be described later) to fix the head
cartridge 8002 to the carrier when 4+he&d head 20 carriage 8002 is nounted on
the carrier 8001. Fig. 78 illustrates the state where the recordi ng head
8002a and ink tank 8002b are on the way to be coupled. Wen the ink tank
8002b is being inserted 25 into the recordi ng head 8002a, a |load is nore

i ncr eased i ncptesgifn@ontiwmeservies RscRitsg INades 100313 BrASCEHP | ocki ng
nai |l receptacles 8002a3. - 112 1 However, _.in this state, the matching
mar ks 8002aliaddcatedhbyaca sxwoW Bi ipl §d8d. 3Pnie, l&p‘efraa*teorﬁz%n

recogni ze that the coupling is still'ing ete. Wen i nk nk 8002b is
further pres&Bgagsment &Fﬁ% GpetﬁélﬂoEEFﬁggkaﬁﬁ?Q&ﬁiﬁééiﬁé?txéig?b clinb
over the receptacles 80Q2a3 to all.ow themto.be j.ol ne rrec . Then, the
mat chi ng nar & 38@6?§f“§ﬁ8n§0§§8f15Fg ﬁﬁtgh?d;eﬁpgpé%§%#%1é§1é§%s this
state. 1Q Fig. 80.il]l nat h t e igdge 8002 is
mount ed on t 8“8§%Pﬁe533ﬁ5r§§1Fh§r§e§%§8?%§ gggﬁgg%%%éﬁgfgrﬁ?tank 8002b

.are not partj y ~¢coupl I here desviind last Shace; @ ween t hem
in such a coggphﬁggsfgtgggﬁgfﬁ§%§a§%%ﬁg§d ggftridgglgboz shg§% in Fig. 80.

In the presenl, eRROdFRRALIcA GREARELeaNDYAlhAtiredW © fasFiY e BFen in such
a state as this. In Fig. 80, there are provided for the carrier 8001 an

ectrical contact 8G@lanie Felkpedt, clhdllei echle cowpdciiomails 30k2
cording head 8002a; a resilient nenber 8001b nade of rubber or the |ike

to give presatweecpresdddd @n tthe ekeordiegl heawt 3001 aidsperidts on | ever
8001c to~nount or denopunt the head . i
10 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.
-i Here, in the above-mentioned embodiment, the
interior of the ink tank 3002 is separated into
15 several small chambers by the innér 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

(N

walls 3016 of the ink tank 3002. 1In this case, some

20 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 conductive holes 3017 are
arranged at its bottom with.respect to gravity (in the
direction in which it is located in Fig. 36).

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

shown in Fig. 36 to the direction indicated by an



cartridge 8002; a cartridge |ocking | ever 8001d to 25 fix the head
cartridge to the carrier 8001; a lever spring 800le to bias the operation

| everi{ 8001c; a push |lever 8001f to support the head cartridge 8002 ro-
113 1 fromthe beneath; and an interlocking | ever 8001g to nove the
foregoi ng push | ever 8~ 01f. The four conponents, the operation |ever

8001c, cartridge |ocking | ever 8001d, ggush | ever 8001f, and interl ocking

| ever 5 8001g, are axially supported at a sane point. The three conponents,
t he operati-on | ever 8001c, cartridge |ocking | ever 8001d, and interl ocking
| ever 8001g, are interlockingly fixed and operated in synchronismwhile the
novenent bf tdrweroped ath oMid eves, S&O 1o iwsd Othie asderdiony teadef@ush | ever
8001f through the interlocking | ever 8001g. Wien there is no cartridge 8002
on the carri é&&n gifHarates abtoere il nthenetvd nyins ¢kredti@redobylthe | ever
spring 8001le in clockwise in Fig. 80: 15 Thef state shown_in Fig. 80 is such
that the headesidinganedivmumetl shewr) tif vedrral ANAd Rk this state,
the operation | ever 8001c is rotated in the direction indjcated by an arrow

c. Then,, thdAEZAHRENEF HRAOPBN Pt BRPE 3 FTENTET to 20 cause
t he head cartridge 8002 to be |Iowered |ikew se., As t opgratjon |ever
8001c is ?urtaf?é’raq:rao?'h? e s¢He ‘f?ﬁ%‘r‘?%’c\éﬁ R I%z%ﬁ?lihng sg%’ér:‘t%% fromthe
push | ever 8QQ1f d is.no lan ot.at ed;. t hus t.he. state be ] as
represent ed Slr?lelzi SCH‘eBll.n}i/\h‘éarf’ %’gaoo%e%cﬁbrf'iquteavte%d 8 %tllp%lc%%%qﬁer

rotated, the tar ] i n r..8001d i t . 1 0k tank
8002b. Here, %ﬁ#f%ﬁeﬁﬁ%‘gaﬂ%&an e t%et%nsr(;%rrp ee??%%%%ﬁﬂr% - 114 1

£ he 1 eeor dchanhah BO00R 2tk d s s B00R lipayk ARk pressed by

cartridge |l ocking l'ever s »
present embodiment, therefore, a second coupling

10 direction which is rotated approximately 90 degrees is
arranged in addition to a first direction wherein the
coupli@g nails 3012 and coupling nail guiding grooves
3013a are engaged. For this second coupling direction,
the coupling nails 3012 are used in the same manner,

15 Dbut the coupling nail guiding gro;ve 3013 engages with
the other coupling nail guiding groove 3013b. The

coupling method in this case is the same as the one used

()

for the coupling in the first direction.
Also, since the positional relationship between
20 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 90 degrees each further from the above-
25 mentioned second coupling direction.
Fig. 39 illustrates another embodiment to show

the portion where the ink passages of the recoxding



8001d in the .-nounting direction. Hence, ultimately, the recording head
8002a and ink tank 8002b are conpletely coupled as far as the head
cartfidge 8002 is nounted on the carrier 8001. Fig. 81 illustrates the
state where the head cartridge 8002 is fixed to the carrier. Fromthis
state, when the operation-never 8001c is rotated in 10 countercl ockw se,
the | eading end of the cartridge | ecBéng | ever 8001d reaches the | ower side
of the rotational center of the lever (Fig. 82). Thus, by the force exerted
by the resilient nmenber 8001b, the cartridge |ocking | ever 8001d is further
pressed in 15 countercl ockwi se against hte force exerted by_the | ever -
spring 8001eheathud00t handaink | tijek | 342 nar e eGP EB1d HéBomdd® ocked. Now,
as still another enbodi nent, the description mﬁli be d%mﬁb~ﬁbcase wher e
the coupl i ngFEPre sRRERL 2 oFR FRr'RReER cthf VKPR Ya9?§gs ¢hPstBres an

per spect i ve TR OF | §6T98A | HRPG T TEELR Ul S hely SRASPRR 1 ARRCAuHbrding ¢
per spective . i e a ccording to
the present enmbodinment. Fig. 84 js a plan view Mo | 3; 25 reference
nuneral 8200 YHeB? I ie% %° ?’%?:’6‘? dlf}heg W%é agnndajgyz%P 5% Flﬁg %ggk. For the
foregoi ng recordj ng head 8 her [ z 583701 toO

ej ect 9 11%FP§&¥r&P§$%%|%@g?gegﬁﬁﬁéﬁg ?%%% gg%zé%gg%e%gfggh%ﬁegfnk supply

froman ink k; 8220, ] 82PBokh O OxRuk Necwdt 6bhRdceneks; marching
B K149 Qu@éiﬁg%%9¥%r t he K

mar ks 8204; finger sta renoval of ink tank 8220; and | ocking

nails 5 8206 Peddrx the 1K Lapk1P22Metosoltne dndegnknguppkyt ank 8220
there are provided matching lines 8221; finger stays 8222 for installation

use; an i nk suppdy 9oiiltid oimpedbed i wikeh otlidleréooedbhggheedoBdPhg head
00: and receptacles 822 to receive the foregoing 10 | ocking nails 8206.

The couplingawd ikl takktznde 8226 coupbediuctsl dyressgdtti bgethe ink tank in
the direction indicated by an arrow. As shown in the |eft-hand side in Fig.
84, 15 WAen sémlimk ¢apkbBPROY icf itiberinkl passagee £6reBBANE6SHti on, the

mat chi ng mark 8204 of the recording head 8200 and the matching |line 8221 of
the ink tankABeR0 arfonee creanirpdcee defoxmellag 1RKJFUBPHH ABELSHhet her

the installation is'correctl conducted or 20 not. IL th% in§taLIation is
i ncorrect, t%%l%%Iiﬁ?hge small. The force required to effectuate

the attachment and detachment of the recording head
3001 and ink tank 3002 can also be small.

15 " Also, Fig. 39B illustrate; a case where the
ink supply inlet 3010c is formed to be annular having
an acute end, while the ink supply outlet 30llc is

<j. made of a resilient material such as rubber having no
holes. When separated from the recording head 3001,

20 the ink supply unit 30llc of the.ink tank 3002 is in a
blocked state. Therefore, there is no ink leakage from
the ink supply unit 301lc. The inﬂ tank 3002 can be
handled excellently as a single body. Also, when the
ink tank 3002 is coupled to the recording head 3001,

25 the acute end of the ink supply inlet 3010c makes a

hole in the ink supply outlet 30llc to provide an ink

passage. The liquid passages can be coupled stably.



mar k 8204 and matching |line 8221 are di splaced as shown in the right-hand
side in Fig. 83. Since the exam nation wi ndow 8203 is diagonally provided
‘with(respect to the installation direction, even a slight 25 di spl acenent
in the installation direction is enphatically indicated so as to nake

di scrim nation easier. i - 116 1 As still another enbodi nent, Fig. 85
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 5 housing. Fig. 85 is a schematically perspective view show ng a
recordi ng head and ink tank according to the present enbodi nent. For each
el enent Whi ch fasceheegaieefiuhot abhaak abodetachetbgnénketarbnd@Ofark is
provided in the correspondi ng |ocation, and the 10 description thereof wll
be onmitted. FAnFRpysogbe sMalimk tank 8002b is installed in the direction

i ndi cated by an arrow A wth respect to the’record'ng hea&6800§ , and these
are coupl ed by clickFRgthe PhBeRapTROGHNSAE QF?SH@%E i A"t 269 o gfions 15 on
the recurrent.  head side and the,receptacles 8002a he _i si de.
The recor di n§PfeB8BHEDS ﬁérﬁﬁg%av|8§ ?hethﬁgdgFE t?gﬂgiﬁaiggtégggy an
arrow B which s the sane _as the_direction.indic d r Awth
respect Po tﬁeﬁgﬁ?rga? Sbﬁllanglfgeﬁﬁn oﬁﬁ}gdehg%§t89§§EgFPgEi%g of a

spring 8001h.gngea; heeRbvapgLPORLELR: BOR2Lur ThEkakabRRe8002bneaY De

repl aced al oneevenin a s ere e’ recordi ng head 8002a is coupled to

the carrier 8004,ybHL 550EeniBeLLNErbaDEe 89RRPpABDaERE0RAI BOahEEAr8002a are
25 mounted or den%unted In the sane direction, the strength of the-click

or couplingeherpbhetisk.t apkg8088bi shauy deesahbmutdkal lyhahowhat of the
ick for - 119 1 coupling the recording head 8002a. In this way, when

only the inkstank 8A62hersembplisrefdt strustpoedi bheht asptéaientot he
recordi ng head 8002a from being renoved together with the ink tank by

m st akel10Al shllastsheantha EBigec8font he whitchl thei oecdrdddgi beaéf t he
recordi ng head 8002a and that of the ink tank 8002b are nmade different.
As~a resul t, 3pPf1lbendnéskpbaskbBe0Roarel cabpyedonddint Fife #Ast &l | ations of
the ink tank and recording head separately. - . 10 In Fig. 86, although the
way to coupl Eefhpgenar PaﬁﬁrséoéBlﬁnéeFEEB?HPﬁgahééﬂsﬁoéﬁg §PBPtKe sane as

t he_case desg¢ribed in ¢onjunction with Fi.g. 85, th Lrecti,o LN which the
recor di ng heéH1SBOEEOXHGEQaFPFthSOEECQFégﬁgugﬁég §P§5aiPP8r§§%5'|n order L

15 Lo counl e the regording. head 80028 L. LRS.6ASL & ad0QLesbhe Tecording

15 different from the first ink suppiy inlet 3018. A head
cartridge 3101 comprises each of these elements. Here,
the ink ejecting direction of the recording head 3001

<: is the one ihdicated by an arrow Bk in Fig. 40. As

ink supply inlets to supply ink to ‘the recording head

20 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 supplf outlets 3011 of the ink tank 3002 are
installed. By a mechanisﬁ (not shown), these are

25 released only when the ink supply outlet 3011l is mounted
to form an ink passage. Therefore, when the ink tank

3002 is attached to either one of them, the other one is



di spl aced at first before being nounted on the carrier 8001. If the anount
of such a displacenent is not enough, a pin 8002a9 is caused to butt a slop
20 8001n provided for the carrier to displace the recording head 8002a in
the horizontal direction, at the sanme tinme preventing the intervention of
the nails 8001m and receptacl es -8002a8. \Wen the recording head 8002a is
mounted on the carrier as 25 indicated by an arrow D, it is shifted in the
hori zontal direction to conplete the installation by clicking of the nails
8001lmon the carrier side and the - 118 1 receptacles 8002a8 on the
recordi ng head side. As shown in Fig. 87, t~e recording head 9002a and i nk
tank 9002k ar | e y.lnsarti:ng npect.hng s, (gg%g'wu

connect i ng' hol%%‘é%% Zegn oe%ggnr}%cﬁgg%aa?ig tstgl%arléltq{jg% op éa'ti %fés%'re
executed on tQgehakhiel nROQLAKRY aevattabfebhed PeR P iR, f oyt he
carrier. Here, the description and representfati on of such operations by a
drawi ng wil | bgnomnbue@monh@§ually, the ink jet cartridge 9002 with the
recordi ng head 9002a and ink tank 9002b being coupled is nounted on a
carrier to operate printthgs Aecpbetenaalikeetale 2nbdddemirghaiedschibed
absorbent according to the present invention and is nade of a 15 high

nmol ecul ar Spol gneFigr 3fheiki ke. pbssibladhesusel pnaimdngachkowhilkeh canri er by
a doubl e coated adhesive .tape or the like so that the absorbent is placed
beneat h t he ceupbilmgipdr wiishovt bréngoafifectrad bydg¥evidyarsd ddendstd on
hole 9'002e, that is, it is 20 provided in the vicinity of the coupling
portion of thE&2pEcdP8Png Heageandni kRet BARSeThepBPOAdmaRten itthd S ecor di ng

head 9002a and_i nk tank 9002b are separated, the_absarbent 9043 recejves
(ﬁj droppi ng RIS PRESORLEr CReRFEAERYCHE LRE EaRKecPORy HodPSOGEFORE and.
t

e end of the _connectin ol e 2e_apg- hqlds such i,nk .droplets to prevent
t hem from f| oW QSBHPé'Vdg.nEP@r aagghénvggia ngf§e8 1PRe 15‘@3‘;5’13%‘?& 3r &on -
119 1 ns | e_pre i pyention,_that area,incl udi t he coupling
portionngﬁd [ gréPthit§E§%érgM?n%ngegﬁﬁge3ép iﬁﬁnsggtﬁéﬁﬁﬁégFaEé% pl ace
when the recorging;head;apd;i t a a : SLi s anot her
enbodi nent mﬁfﬁébg%gggc%?geébﬂgg gﬁ%ﬁniﬁn§§?gaﬁgggtéégy§§§é%éﬁﬁfb is
provi ded beneg{hahhgreeupbi g pogti gp,. of -the connecting rod 9002d and

connection hol'e 9002e for the cafrier 9001. The present enbodi nent
is_~ffective when theaabsprDenthe scanning direction of the carrier

3102 is assumed to be in the diregtion indicated by
15 an arrow a in Fig. 40 when the head cartridge 3101 is
moﬁnted on the carrier. 3102, the ink tank 3002 which
is attached to the second ink supply inlet 3019 is not
Qﬂ protruded above the recording apparatus. .Thus, the
total height can be lowered. When the ink tank 3002 is
20 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
25 direction indicated by an arrow c in Fig. 40, the total
width of the recording apparatus can also be narrowed.

As described above, with the structure which



10 9043 shown in the enbodi nent described in conjunction with Fig. 87
cannot be placed at a desired location. Wth the present enbodinent, it is
poss{ble to allow the absorbent 9043 to be adhesively arranged at an
arbitrary position. At first, ink dropping from 15 the coupling portion is
recei ved~by the groove 9001b, and by capillary phenonenon, it flows al ong
the groove 9001b. U timately,-iggreaches the absorbent 9043 adhering to the
trailing end of the groove and then held there. 20 Subsequently, stil

anot her enbodi nent will 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 9@43 dws fhd etbwyldiind dire A5 aute ther insleardislg the@%onnect i ng
rod 9002d and pressed onto the ink tank 9002c side by a conpression spring
9044. Thus, 300an asepandt etink 3002 rendPeedfovddachenr W a5 MPEh exi s
absorbing Ink .n rod gp02d whsl e onnecting ¥od 9002d. 1 connect. 9 of the ¢
~ or at |eadirendionghd utsepdEsi-blshdoy afrd g effededdtank 9002

thus d ink same ~ urther , a gr about the cording head 9p02a brin~3 on th
the re trucwistd WRlyh Qe xedardiew hedd |3%1'artr]'%n§\°?£e adoé%éerﬁ)odl ment
deSCxi be_a effect as th 11 b other enbdjnent =~ uently .an Subsed _
~odi nent> i s BT id9g FHOY @rbrt&érw%dgrgocﬂegé:dq %’descn%efl As shwon
LD 1 eI D Bl R 8 Wt e
3?52; SnbOdltge%te W & éoh%:%’vf&e D L5 ide i ey f eat rre‘nt I's
<:> Fig. 41 is a perspective view illustrating the
‘structure of a further embodiment according to thg.
10 present invention. To be specific, the present
embodiment is to constitute a color recording head by
the utilization of the recording head 3001 in the
embodiment described in conjunction with Fig. 40.
In Fig. 41, the recording head 3001 and ink
15  tank 3002 comprise the recording Qeads 1BK, 1Y, 1M,
and 1C which eject color ink materials of black (Bk) ,
yellow (Y), magenta (M), and cyanogen (C), respectively,
(» and ink tanks 2BK, 2Y, 2M, and 2C. The directions
indicated by arrows in Fig.’ 41 represent those in
20 which ink materials 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 liquid passage between the head and

25 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



ester repellent hilic treatnent such that a w gpp2d while a hxdxop In the
case' ynk gp02e. Gonnectin~3 rod to wh~-ch d connecting hole wen to the
connecta.ng rod g p p 2 alway s ato the It s g ven does not adher ent
treatnment ~ ~ the rydroPh~'I1c 20 the water repels k hole gp02e where there
will be a result, 2c the adheres togghe in As 0 to ea~ent is conducted' .de
the Ink tank 90 tr is a o ink | eakage from~-nsr n ex e~od~. nment and
outside. illustrates anoth detect the ~'nk tank to 25 Fi9 - 9 a circuit ia9
ion term nal 9360 an ram show ng bl ock d anpbunt using a detect and ink -
121 1 detection pin 9380. This circuit is provided in the ink jet

recordi ng appasay y c hbe | k8emskAvEBisg ac@hraseaiyher the ink

t ank isepreggﬁﬁﬁgﬁg gﬁgo§§g§§§?P§igﬁ§agn%§nt o? i nk exists o?hnot is 5
deternmi ned ByetBecdeSChi BoBatipgifh" protrdd@onos e isagirovifdade detection
results of the current detection circuit 9200 in accordance with the
contact/ nognCeRkagtideebeenet bacdettnyi haatiednopalosd3@0 tand det ection pin
9380 as well as the existing amount of 10 ink as descri bed above. The

si gnal s car gpicegdt hakdeteplyoinlesul t Shaseisr apvplededot &8 control circuit
9400. The control circuit 9400 is installed in the ink tank 9900. If it is
f ound t gat bahoeﬁiimk,supplysmaleteoéruhﬁgadﬁépémﬁoﬁaﬁﬁﬂ¢%i9(ﬂqqg"ng of the

.15 recording head will be conducted through the carri age
In this way, the positioning may be arranged.

Also, ink supply inlets can be arranged in the
:) direction indicated by an arrow c in Fig. 41 and.the
ink tank 3002 may be connected in such a direction,
10 as matter of course.
As described above, the installation direction
of thehiecording head 3001 and ink tank 3002 are made
arrangeéble in two directions or more and then a
plurality of these recording heads&3001 and ink tanks
15 3002 afé made usable. Hence, the following effects
can be obtained:
It is possible to simply obta;n a cblor
~ recording cartridge by adding head cartridges for
plural colors to the head cartridge 3101 which is
20 usually 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
recording head 3001 which is'added for recording in
multicolor substantially the same, it is possible
25 to perform a single color recording and a multicolor
recording with a carrier which can be shared for the ;

purpose. Hence, it becomes possible to provide a



driving (driving cireuit for this is not shown) and recordi ng head driving
circuit 9500. On the other hand, if the discrimnating circuit 9300 detects
no i nk. Then, the control circuit 9400 causes the 20 recording operation to
be di'sabl ed. 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‘pﬁésént 25 enbodi nent, the detection is.
conducted by two detection pins 9380 to detect the presence of ink, but it
may be possible to detect the remai ni ng anount of - 122 1 ink by
detecting the material value of ink using the two detection pins 9380.
Al so, in_the presepnt epbodi nent..the detect Legui t 9200 and
di scri mi hat i RFREFEUF? 8r9§66°5§én%r%é#é%§g%ﬁ ?%egrgggrgF%S'apparatus si de,
but it may i.bl g t 1 a £t gbgge side. In
anot her enbgg?ggﬁgrfhgydgfggﬁgggg 3E§gﬁggr%§§ﬁg§ng?%aFig. 94, the detection
term nal 9360,L0¢3040nget 86t 3 5hBoREEEEACLO Ohctlifatakyt ankc@®e0 the arranged
on the carriage HC S|ge. Hence, it beconmes possible to detect the presence
of ink tank gagitpknafigWsbttwiananeaasapse wi hbghhquabstgl kafioon of the head
cartridge on the carriage HC. 15 As descri bed above, each of the
enbodi negt s {eceffieagive by itself, but it may be possible to conbine a
plurality of these enbodinments in~order to provide an ink jet recording
appar atus having a hFgger 4Relilabstirayes28nphhehi empedpment.paddi &l arly
among ink jet recording nmethods, the present invention produces an
excel | ent effecosdingaheadodfPdg,headetindhingordfingodgparat&yekhi ch creates
change of state in ink with neans provided to generate_thermal energy to be
@ utilized #0P28j b8t pgviard( psceroinkr RAFLELEACIARBRs, FBYE beam or -
e like, for exanplegf Regar di ng the-&xpica i%guctur%.%gdégggﬁgtional

levexr 400 can be held do wit mounti
10 4002g as pivot. When an ink jet cartridge 4002 is
installed in the carrier, the lever is raised in the
direction opposite to the ink ejection direction as
indicated by solid lines in Fig. 42 so as to install
it in the direction indicated by an arrow A with the
15 aforeséid mounting shaft 4002g being fitted along the

carrier guide grooves 400lc. Then, as shown in Fig.

. 43, when the mounting shaft 4002g reaches the bottom

M

of the guide grooves 4001lc and becomes no.longer
shiftable, the lever 4002f 4is rotated in the direction

20 B by 90 degrees to hold the carrier 4001. 1In practice,
it is ﬁreferable to provide a click function ox the
like to improve the sense of operation. At this
juncture, the elongated cylihdrical portions 4002h
provided for the lever 4002f are regulated by the

25 walls 400le of the positioning grooves 40014 and are
shifted by ¢ to the left in Fig. 43. By this shift,

the contact between the recording head 4002a and



- 123 1 principle of such a nmehtod, it"i's preferable to adopt those which
can be inplenented using the fundanental principle disclosed in the
specifications of U S. Patent Nos. 4,723,129 and 4, 740, 796. This nmethod is

5 applicable to so-call ed on-demand type recordi ng system and a conti nuous
type recording system Particularly, wever, it is suitable for the
on-demand type because the principle such that at |east one driving

signal, which provides a rapid tenperature rise beyond a 10 departure from
nucl eation boiling point in response to recording information, is applied
to an el ectrothermal transducer disposed on a liquid (ink) retaining sheet

or |liquid passage wherehy .to_cause the el ectrqthermal transducer to

gener at eq( herSRéI~ 5 glr@lag)}st F45odic Fltﬁlﬁﬁaﬁynﬁogﬁlet%eq"tﬁ'heé'}‘noacti ve
portion of the recordgj ; f i gh% eadiyRg .0 Asdy t ant
formati on of a bubbl eoiwr% F%gq'rleiaglﬁﬁh%% ‘Ialﬁlc%ﬁlé P%k)a&c])‘ge bteo %ér%gcz;lor each of

the driving Si0ndlcim B4 H5.doue! ARTPRLo2Rd CORLEATHEGRE ofs IdiRabubble, the

20 liquid (ink) 1s e ected”through a discharging port to pro | east

one dropl et. thae diHeviiRd SedNdarksipbel @erlkKihg bhe henmiely pul ses because
t he devel opment and contraction of the bubble can be effectuated

i nst ant angoudleyeradd2itherevoded ifoe 2hel rdebgddingkhead &jodcednM th qui ck

response. The driving signal in the formof pulses is preferably such as

di scl osed i nthee fopegofingaembodioknt de$2£ibédUib. cBatjamicties wi t463, 359

and 4, 345,262. In addition, the tenperature increasing rate of the heating

surface i s pFafer 48l pssachiangedi ool tbedink thsksplOREi-cattingn of U.S. Patent
. 4,313,124 for 5 an excellent recording in a better condition. The

g&uctur‘e of StRuciksEssdPhYeReatianaghhe are the same as the embodi-

ment in Fig. 42.
10 Subsequently, still another embodiment will
be described. As shown in Fig. 45, the .present
embodiﬁént is applicable to the structure wherein the
recordihg head 4002a and ink tank 4002b are separable.
In the present embodiment, the elongated cylindrical
15 portioﬂs 4002k of the ink tank lever 400237 are made
larger. Accordingly, the shiftable amount € is also
made larger by that much. As shown in Fig. 46, this
K. is needed to insert the connecting rod 40024 of the
recording head 4002a into the connecting hole 4002e of
20 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. 1Its structure is arranged to hold the
25 ink tank 4002b by the recording head 4002a. The guide
grooves for the ink tank 4002b are provided on the

recording head 4002a (4021) while the guide grooves for



as shown-in-each-of-the -above-nenti oned the specifi cations wherein the
structure is arranged to conbi ne the di scharging ports, |iquid passages,
and the . 10 electrothermal transducers as disclosed in the above nentioned
patents (linear type liquid passage or right angle liquid passage).

Besi des, the structure such as disclqgsed in the specifications of U S
Patent Nos. 4,558,333 and 4, 459, 600 3%hérein the thermal 15 activation
portions are arranged in a curved area is also included in the present
invention. In addition, the present invention is applicable to the
structure disclosed in , Tapanese Laid Open Application No. 59-123' 670

wherein & CQEDLA el HHPAY e PRI g prd sodrrid ural
rma uce

el ectro The trans rs, and to the structure disclosed in Japanese
Patent Lai d-@u ARP! iGAtiH) gY@ sent badbédlimsr eitheariioperamy for absor bi ng
pressure wave of the thermal energy is forntd corresponding to the

di schar gi ng 42 201dah He raiglarceridsiepeodendilng o thee inlkestarkinventi on,

it becones possible to operate the recording assuredly irrespective of the
nmodes of thdever MIM24l, recoridiengereadingyhedsd Hd2a £2anot | Pe | jne type
recordi ng head having a I ength corresponding to the maxinum yrecording
width, i$ nmmemleqesssindeparsientlange Ig‘i sty Re FEP I LBy D nbi ni ng
plural recording heads disclosed in the abqve-nentioned ecifications or
by a singl e masoraf ﬁéﬁqﬁéadcimfeg%aenﬁv%é&ih YR VENC a | ength.
In addition, the Bresent invention is appli 10 cable to a serial type
recordi ng hé&p BB t he recording head is fixed on the main assenbly, to

A replaceable chip tvyf‘ﬁ'x ra?Cs()glgjdc rrleee}s%c%iac!1 1i.r§is, the replacement
~ can be made with only one operation whereas in tﬁef

10 prior art the operation should be carried out twice
when the recording Lead 4002a is replaced, that is,
at firét, the ink tank 4002b must be removed before
the removal of the recording head 4002a.

Now, Figs. 48 and 49 illuﬁﬁrate another

15 embodiﬁent. Fig. 48 is a schematically perspective
view showing a state before an ink tank is attached to
a recordng head. Fig. 49 is a schematically per- -

N spective view showing a state after ﬁhg ink tank is
attached to the recording head.

20 In Figs. 48 and 49, a reference numeral 5006
designétes 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

25 coupled detachably to a hole 5003 of a carriage

5001 by a means which is not.shown. Here, the



-connect ed-el ectricatly-w th t'he mai n apparatus and can be supplied with ink
when it is mounted in the . 4 15 nain assenble, or to a cartridge type
recording head having an intergral ink container. Also, it is preferable to
additionally provide recording head recovery neans and prelimnarily
auxiliary neans which are arranged %a constituents 20 of a recording
apparatus according to the present ’nvention. These elenents wl|
contribute to naking the effectiveness of the present invention nore
stabilized. To nanme them specifically, such elenents are cappi ng neans for
the recordi ng head, cleaning 25 neans, conpression or suction neans,

prel i mnary Oeabdgs MRANSC SUCH, a5 AP ldhRiq® 546 Bngfuicenshoasheal | ng
C

el enent s~ ot her an”su sduci ng type or - lzs the Preli o~~natzon o
f those menafng£citds Sy Ch & a6t Py f 482 iThenderdetionfiants nd the
or recordi ng'nyes t%ee%’aguﬂ?g%r%@%eads m,ré\gs fegards the kind Color In

untabl e on tfaeiERr{hkans &586t&d £:Hth r@fe kfedordiing Zteadi S0P utal ity of may

be Plural heads nay be a s~"'nfle g Color o ink materials crresPondi ng aPPli

r density, Taergtoba@imdomeditrrentsuch tas aindddated kgeanr anvodrdi ng 10
nmonochromati c an apparatus havin ention is effecti Vel node with di node
mainly wpth Ix Bigl eéd8t one of'a Y full~CO or fferent color ink ma ack~ a
multi ~CA or may be an i node using the mxtu terials andlor a conbi nation
ntegral | Y fornmed rechnaopérater Gbﬁgo?* Feending ipRPRARBW S FPPAYEF recor dzn
rding unit or a in 9 heads. the Present enbodi m been d(%inv ntion set forth
ants. accor RMEERLY Wk chankrdM& vwhen jifui i R T e BRell he I quef

~S solidified below it nay be an xnk mat nk has_er -~ ntro ied at the
@om t am t heth® ok ehprek a%(%?@ 5 heing \ﬁ’fh"ﬁé?*aﬁ%r%’?é b’cﬂi’scg"ﬁ'is an .

ink ‘tank 5006 containing ink on the recording head.
10 5004.

In such a case, the ink tank 5006 is shifted
from tﬂe position in Fig. 48 in the direction
indicated by an arrow P in Fig. 48 to allow the
nozzles 5005 of the recording heai.5004-to be coupled

15 to the hole 5007 of the ink tank 5006. At this
juncture, the ink tank 5006 engages with a stopper
5002 of the carriage 5001 before it is butted against

- the recording head 5004 (Fig. 49).

With the provision ‘'of the stopper 5002 on the

20 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,

25 there is no possibility that the recording head 5004
is damaged.

Figs. 50 and 51 illustrate another embodiment.



--and -not “hi'ghe hzm-the tenperature Since the ink is for the Prod s. than
7~~c t stabil not lower than 3~~Cion o zze It the ink nmay be sUC f the
stable e,jectio s viscosity h n thQ applicable reco that It pan be lique in
general. wh n xn addition rding signals are 9iv fled a rise , why en. duQ
tp the thermal |le Preenting the t h energy as an ever energy by the pose
enperature gY consuned for ~h five usé”bf'anQing states - 127 1 of the
ink fromsolid to liquid, or using the ink which will be solidified when

|l eft intact for the purpose of preventing ink evaporation, it my be
possible to apply to the present invention the use of 5 an'ink having a

nat ure of beitgg%qlfi%dje;a%ig&eq%%iﬁgfﬁy]mgﬁp?ﬁég@{@@nvpéwtgﬁéa'ghgeaergy such as

an ink cababl g ele guid by enabling itself to be

l'i quefied anyg/@%' S, ef [l £ SNET Oy 1 8s€AVESd | bn agCPedandingi th
recordi ng signa % aé]nfclsltr:{ %ﬁi ch 10 will havée already begun solidifying

itself by theddde ifid eaghess o roosih fc 4B Uper specanvenkiguch as this,
it my be possible to Tetain the ink as a liquid or solid material in

t hrough hol esgiuw {12¢ €5 Se6a 1 4Ekket Ntie phiilousaskeds indBaddedi osl bhed in
Japanese Patent Laid-Open Application No. 54-56847 or Japanese Patent

Lai d- Opens Appté egitd Dy NeeadD- 71260 in order to execute a node whereby to
enable the ink to face the electrothernmal transducers in such g tate . 20
For the present invenindiigsheSthoandeblectiveiarened PYBETEAcRY8P the
above-nentioned ink materials is the one which ¢capn jnplenegt the film

boi | i ng nefhdﬂaﬁ@$@¢t©%da%b%wb.t¢¥#t¢@ﬁﬁﬁ+é}n%slﬁgdﬁg 8PPPE§ -6r egoi ng i nk

jet 25 recording apparatus, a copying. ap tus conbined.wit ader and
the like or af¥ems lh‘?lbn}&pﬁéﬁ’%%%sn%%}%ggﬁbgngﬁi §sf‘8ﬁ°§§%e t.ﬂ%hﬁf uncti ons

v .
or the like n?gogeto the recording head 5004 through a hole 5028

10 provided for the ink ‘tank 5026. Also, the recording
head 5004 is detachably coupled to the hole 5021 of a
carriéée 5020 by a means which is not shown. BHere,
the scénning directions of the carriage 5020 are such
as indicated by an arrow S while{Phe ink ejection

15 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

20 to the upper holes 5023 of arms 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 with the bosses 5025 when

25 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



- 128 enployed in addition to those used as an image output term nal of an
I nformati on processing apparatus such as a conputer. 5 ¢ 10 15 20 25 -
129 } WHAT IS CLAIMED IS: 1. An ink jet recording apparatus conprising: g
an ink tank containing ink; a recording head for performng recording by 5
selectively ejecting ink; a nDuntingéﬁp[;ion for nmounting said ink tank and
said recording head; a |iquid passage coupling portion provided on either
or both of said ia-1~ tank and said recording for 10 separating or
connecting the ink passages in said ink tank and said recording head; a
hol di ng portion provided on either or both of said ink tank and said

recor di nglheagioj r; gul gi S Ghd Nty £0EQ tih Sl dieettlicg head to hol d

themi 15 reparably; an electrically connecting portion provided on '

ei ther or bot P 0d; Sa&l NSe ol ¥ die alﬁbﬁﬁ:ldhmrﬁhmgrecording

head 5004. The ink supply nozzle 5005 of the recording
head 5004 and the hole 5028 of the ink tank 5026 are

5 coupled (Fig. 51). In this case, even if an operator
gives an excessive force to the carriage lever 5024, a
stopper 5029 arranged on the carriage lever 5024 is

<:> caused to butt the carriage 5020 and the ink tagk
5026 can no longer approach the recording head 5004.

10 Here, Fig. 52 illustrates the recording head 5004 in
the embodiment described in Fig. 50 and the positional
relatiénship 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

15 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 50b4 and ink tank
5026 is greater than a space X between the bosses

20 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 possibility that the recording head

25 5004 is damaged.

Also, in the present embodiment, the bosses

5025 are arranged on the carriage lever 5024, but it




portion for electrically connecting said recording head to or separating it
fromsaid nounting portion; and 20 a nmechanically connecting portion

provi ded on either or both of said recording head and said nounting portion
for mechanically connecting said recording head to or separating it from
said nounting portion. 25 2. An ink jet recording apparatus according to

Claim1, wherein said ink tank can be °#ttached or detached on said nmounti ng.

portion. - 130 1 3. An ink jet recording apparatus according to Claim1,
wherein said ink tank can be attached or detached on said nmounting portion
only when said recording head is nounted. 5 4. An ink jet recording

appar at us .accaqrding to C aim erein.sajd rgc I det ached

only when sai §'S’| ann?c?%s%ﬁ#\é@(f %j'p%lq%e iﬁkeq‘]qe @?%%%fﬁgg’é %ar at us

according to iJn in e oL ggﬁg, b hed or

det ached onl yg\ﬁilﬂl;fai%g}%\%f%?\%%&%uéﬁq’leg% AR nk_ ]?%?E%é;%br di ng

appar at us accor di ng tqﬁﬁiggjggrggqsgw§ifﬂ§£fggéjggg;{(gﬁgﬁﬂyggd is coupl ed
I'ng

by pressing said recor head to a carriage capable of shifting said

recording heagdpHd Aindinten diLCts Prshcfvs AlbHdia tfdaTBE 0anli Dk apRRK at us
according to 20 Caim1, wherein said recording head and carriage can be

el ectricaldy cdayeact.ed fiyg Pressidica tdidid aaiwdid) teadinkd. tadmki nk | et
recordi ng apparatus according to 25 Claim1l, wherein said ink tank and
recordi ng headimwedmimtidte aiitdetioar rirmbjecateshdnt iarel 3rbyw sépirat e neans.
| - 131 1 9. Anink jet recording apparatus according to Jaim]1, wherein
said liquid pifdgagdloudigy Poris on deheratiasdsty tnar Peeereat VESMpl i ng
directions. 5 10. An ink jet recording apparatus according to .
illustrating the state where the recording head is
installed on a carriage before the ink tank is mounted
10 on the carriage. Fig. 56 is a schematically perspective
view illustrating the state where the ink tank is
attacﬁed to the recording head installed on the
carriage.
In Figs. 53, 54, and 55, a reference numeral
15 5046 éesignates an ink tank containing ink in it.
Ink is supplied to the recording head 5004 from the
ink supply nozzle 5005 of the recording head 5004
L through the hole 5048 of the ink tank 5046. Also, the
recording head 5004 is detachable coupled to the hole
20 5041 of the carriage 5040 by a means which is not shown.
A reference numeral 5042 designates a guide provided to
guide the carriage 5040 for the ink tank installation,
and also 5047, a stopper rib provided for the ink tank
5046.
25 An operator inserts the ink tank 5046 into the
guide 5042 of the carriage 5040 from the hole 5048 in

the direction indicated by an arrow D in Fig. 55 so as



Claim1, wherein said |iquid passage coupling portion has at |east two
different directions, and the coupling direction is varied by the rotation
of the "J eri her of said |li P Py quid-passage coupling portion. 10 11. An
ink jet recording apparatus according to aim1l, wherein said liquid
passage coupling portion is providedggn_at |east two |ocations or nore on
said recording head, and said ink tank is selectively 15 separated from or
coupl ed to anyione of such a location or plural locations. 12. An ink jet
recordi ng apparatus according to Claim1, wherein a nenber for attaching or
detaching 20 said recording head to or fromthe carrier and for holding the

head on 4he g8l ahdby $ndl Andetiof @) dokceneding haat. shas Aherek | et
I'ng

recordi ng apparatus accor to 25 Caiml, wherein a nmenber for attaching

or detachi ngnsairdb Bl4t7anls 2o dedokot be matched atdhf @heh®l ding the ink
tank on the carrier is arranged on said ink?®tank. - 132 1 14. An ink jet
recordi ng appakraivsn aECehd @@ rkrdageabond, whbkar ehe dnki tknkadR4i6s hel d by a
recordi ng head, and a nenber for attaching or detaching said ink tank is
arranged on 4ai dtitakchiednkot e¢hat racbhrdindehag 5084i.d Fbeoddkngandéad and
said ink tank to or fromthe carrier, and further, a nmenber for hol ding
them on $ai disafinserted antddgeheomibabl4ieosr thaginkadanks50AR ink j et
recordi ng apparatus according to 10 Claim1, wherein nmeans for regulating

t he directi ohukhswithehedgied 5048 rinkhgpgrddehéf4@he FBBSrdEPE head i s

rovided on said carriage. 16. An ink jet recordin r acgording to
P ink supply %ozzle 5005 of the recording %gg% gbgi an% , 9

<:> the hole 5048 of the ink tank 5046 are coupled tg
complete the installation of the ink tank 5046 (Fig.
10 56) .

By providing the stopper rib 5047 for the ink
tank 5646 as described above, there is no possibility
that the recording head 5004 is damaged even when the
recording head 5004 is pushed due‘fo an excessive

15 force éiven 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 where

20 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.

25 In Figs. 57 and 58, a reference numeral 5056
designates an ink tank containing ink in it. 1Ink

is supplied to the recording head 5004 form the ink




15 daim 1, wherein neans for regulating the direction in which said ink
tank approaches the recording head is provided on said ink tank. 17. An ink
jet reécording apparatus according 20 to Claim1, wherein neans for

regul ating the direction in which said ink tank approaches the recording
head is provided on said carriage anglgink tank. 18. An ink jet recording
apparatus according 25 to Caim1l, wherein a coupling and positioning
portion is provided to indicate whether said recordi ng~head and said ink
tank are conpl etely coupled or not. - 133 1 19. An ink jet recording
apparatus according to Claiml, whereinin the vicinity of said liquid

passage CDUD'ﬂ\&ﬁapﬁrﬁé@ﬂlea&NOQFl@foihéJrr@c@mmi@ahéw pboantarsaghent ,
groove, and hydrophilic or water repellent 5 portion is provided on said
mount i ng por tiln Hole pf@yendf nthe nknlscedrler3096 . 2081#m, i bkej et recording
apparatus according to -' Claim1, wherein in the xicinity of said liquid
passage 10 cagomdiporieadh, 560 tnadeatachakly oppipmbedohoothgnhabeor bent,
groove, and hydrophilic or water repellent portion,is provided on said
recordi ng hedfPJbroprhvencarriagk 2020 thy imgpnaswhigh a8 PRE SBPYPecor di ng
apparatus_according to Claim1l, wherein in the vicinitg of sai.q liquid

passage c%upﬁwﬁffﬁﬁ??%ﬁnn%ﬂ@¢%%m§Qﬁ2cﬁe%éiﬁﬁﬁﬁfnﬁigﬁl £ Hfaﬁégﬁgentz .
oropve. and e oBll | c_of veter. rapel Lol pErEon b8 pheYifdiapyeald i
o0l NG Lo S8, YOEEF, T SR Y Sy ETREL R Skegphg, Toans o
@par atus; angy£onto] L g JEANS PLn A 'HLNY 8863 of the quide
| 5052. - - .
10 An operator inserts the ink tank 5026 into the
guide 5052 of the carriage 5050 from the hole 5058 in
the diiection indicated by an arrow D in Fig. 58 so
as to allow the protrusion 5057 of the ink tank 5056
and the groove 5053 of the carriage 5050 to be matched
15 when the ink tank 5056 is attached to the recording
head 5004. -The ink tank is inserted until the
protrusion 5057 butts the deepest por#ion of the groove
5053. Thus, the ink supply nozzle 5005 of the
recording head 5004 and the’hole 5058 of the ink tank
20 5056 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,
25 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.




- 134 1 recording operation of said ink jet recording apparatus in
accordance with the detected results of said detecting neans. 5 23. An ink
j et yecording apparatus according to Caim 22, wherein said detecting nmeans
al so serves to detect the remaining amount of irik is said ink tank. 24. An
ink jet recordi ng apparatus accorQing to 10 Caim 23, wherein indicating
nmeans i s provided for indicating thé Pesults detected by said detecting
means. 25. An ink jet recording apparatus according to Caim 23, wherein
said controlling 15 neans is structured to disable the recordi ng operation
when said ink tank is not installed in said ink jet recordi ng apparat us.

26. An igk jet recorﬁhgg.aeﬁﬁr gLHSG@ECQiQ{:QGrSEe29n§ﬁue9n_émpbd@h@inltﬁ 1to
25, wherein said recording head generates bubbles by utilizing thernmal

energy and eifChni RKkOHethBeRasks00f dReidRVehppIRnbapiesabdodubbl es. 27. A
met hod for installing an ink jet recording 25 head for perforning recording

on a recordi@@rvadiaalihhegaFﬁlyhﬁeshectrrnah showmecai oplbhdsadicdlr ecor di ng ?
head is pressed against an electrically connecting - 135 1 portion for |
mounti ng a heatletaappedganta, wahibh acarchbe dfigtééatinbodannknkank separabl e :
from each other are coupled to enable ink supply, and said recording head

is instabl edsoppdmi dutdeti 6303, 5a2Becedsaephovided fostthei Apkakankk j et
recordi ng head according -to Claim27, wherein said ink jet recording head

ej ects ink t®lp2sfwithr acéedingbby tightzeng- f | HAY®BHRT i nfh8ener ated by

t hermal energy 10 generated b¥.electrothernal transduceri.bg ggergizing

sai d el ectr othepREFLRFaAsHOEEFEORAL ER LR HLPREN WP t H sPQRBIERY28R A cartri dge

(Spnnect able X8 Igk, BeaRy EL B aand kR ok GE0 ShE Hof GEESERRgaNeal

only by ink supply means 6104 and the ink supply outlet

10 6103. The positioning is perfectly made three
dimensionally further by fitting positioning pins
6105 agd 6106 provided for the ink jet head 6101 into
the positioning holes 6107 and 6108 provided for the
ink tank 6102 as well as by allow{ng the members

15 6109 and 6110 which block 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

20 not dependent of ink supply means. |

In the ink jet head 6101, the positions where i
the positioning pins 6105 and 6106 are arranged are -
not particularly conditioned. However, it is
preferable to set them as far away as possible from

25 the ink supply means in order to hinder its effects
and to enhance the positioning accuracy. It is good

enough to select convenient positions on the surface



25 .A@A3. A A . AY. AH A5. Al . AFAY. Al . Al . A

OL. A9r. A9 . A& . A Al.A AL .Al.Al & ALr. A'r. A9r. Al & AYIL. ALL. Al'y. A A AH. AF" . A9
Al n. Al 5. Al HOr. A, AY. AF. AY. AF" . A35. A

(A3 A Al.A Al H& AYL_. Als. Al L. Al & AF9. A[9. Al n. AF. A. A3. . AYa. AF. AL. A Al f Y. AYE.
A Als AL Al . A[. AY .

Ar.AFH ALf. ALE. AA Y. A Al 1. Aval_. AF. FBR. AF. A A38L. A% AY&% Al N' . Al 9. A39. A
. A :

9. A31'S. AFL. Aa9. A3. Al . Al . AL. A. Al y. A5. A. AF. A. AYy. Al S. A3n9. A?. Al . AY. Al le. A A,
AH Als. A AlH . Al s9. A A5. A AY. Aa. Al . A . A AN9. A[ S| . AY&. A -

. A . A3s. A3. A%p e dE vt Gk jef head 6101 and ink tank 6102
(# #. ~20X0<SP70~2~2~] P227~2 29~ 2RSm PR~ P~X~ PRI PFPP~| 77| 2~?>29~222~777

P~ 2~~27~ 2 P~ AR AAUD 2D AR 2D N2 L L L L)
| ~are? é’dl?p‘fe”& ~ WD TR AT T VW s”% 257 AN EPE N

B I Bl ko B8 ko lo i ol o lololo s lolololololololo B lololololololrlololololols ololp) ||777777’?’?7’?~X77xl < q<’?’?0

>8, RTpr NOhk2G@istachment blocking members are arranged requires a

V} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c: a]c:a]ca]ca]ca]ca]ca]ca]c

a] ca] c”a] ca] cajroeddev triagre falf) eal cxdstagie alelWs i 7 Oeys Rfwl g X] c] ca] ca

] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] c$a

] ca] ca] cd ca]ign]atiiddlon to the same views as described above.

=abv@3hnA] *] - ]q}xsnld Z]c]]ca]cau;g(xﬂca}ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

] Ca] C?] }Ca] S (mlsc ]wa]:@g{ @ﬁ%} ] ] ] cal ] ]ca]ca]
xsni d ca) ca] ca] ca] ca] ca] ca] ca ca ca] cal ca] cal] cal] cal ca]ca] ca] ca

] ca] ca] ca] cal “E’L]Jé’a] éé’}sca] 604 z§} #;I% ro

o

cal.cal calcalca]ca]ca]c

@) ca) ca] cal %;%%?a%éwsghyda]a@% %H AR e@%‘%c%%éa Syl Sl s 2ol
d,g hl,r,, -8« A////OCOlellzupkfa\V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca ca%%a]ca]ca]ca]caD]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal1128
2| 22231 33384 X424444 (B SBAEROA6R04 BKLT HESTRLMIHIC S A lsRal ca) cal ca] ca
] ca] ca] ca ca]ca]ca]ca]ca]ca] cal ca
a] ca] ca] ca] caoa] edlacahkakedba ng %}tthcc'm%%&@%%%%%éss&l

] <<r====>><?t ?2?227A.@Q Q@ w cAY]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cajtnal erinealicalkealsC dlfc dheapgakeakcddvention, and can be
a] ca] ca] ca] ca! } @agA\( AUAAAB" BOB{ BBBC/ CCCCDBDqDDDDD. EQEEEEFFF} xsni d_Z]]]] ca] c
a] ca] ca] ca] c sedajct®idc aptdkeakdalca) da] da] papcerad|ley| dajweaieaa) ca] cal ca) cal c
a)J ca] ca] ca] ca] ca] ca! FG G=GLGy GGG
HkHHHHOI?IXIﬁplﬁ?ﬁjoﬁJ$KWKKKE¢EB&LDWP¢qhngX]FP@aF@B]ﬂ%HQ&ﬂn@a]ca]ca]ca]ca]c
a] ca] ca] ca] ca]ca] ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]can
M_MIVVVVBRNNOF &SP, the viewpoint of prevent:\.ng ink "leakag
R<RRRRNS{ SSOTPT{ TTI UUYU} xsni d Z cal ca ca ca ca] ca] ca] ca]ca]c
a]ca]ca]ca]ca]cg]ca]ga Cafgg]éﬁ]%a%ES%éa%Eﬁ ¢ ]3&%@h} ] ! bww%x

YAYY) ZZZf [ 8\ AL\ X] ¢] L UL\ AAAAA
Ca]YZ)a] cal E:a] SRy éa]‘(?Sf&?éa] KBfoahE, %%g%\’gﬁ%]gjﬁ L% CgJ‘ gelcal cal cal cal
L 3T< bb% 4

e L
a]caleele{ffﬁh G3RRBs the cou %Agngfftes 8051t oning mean

iiviiiiLjWjj™ kkkqu 'l &m/mbn} x ] ca] ca] ca] ca] ca] ca ca]ca]ca]ca]ca]c

a] ca] ca] z@] cahos] aakcahog] aakaakeabaabeahcabmdksdal solsprladhealeal brnrménnno
op2p9p|ppppq<qqq5rruuuvv8vAMpvvv)mMMMM{vqlgb]X]]]ca]ca ca] ca] ca]ca]ca] ca]ca

Ul ca] ca] ca] cahgapealkna] aakashsaheableakeahcabankea] Gajovaled @iliial ca] ca] ca!

WWYXXXX*Y  y3zj zzzz{{={s{{{IM]|| @}}~I~| ~~~~N} xsnid_Z]]]]ca]ca]ca] ca]ca]ca]c
a] ca] ca] ca] cdpcahda] cakpalkta] eakedkeahca] naheapdaledailsc alecalooe]tead ca] ca] ca] ¢
ajca! N

RT$X( Zb, | LWewr A ¥hEJibes] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca]ca] caJca ca]caL]ca&ca]ca ca] ca] ca] ca! &' \ 8| ABgA}, xsnld _Z]1111ca]
ca]ca]ca]ca]ca]ca]ca%éa]cépcaﬁ HFEAp aFcaFéaPcéPéaPéal@ isgnda] cal cal cal
ca]ca]ca%ca]ca]ca]calNCBZe4JN[LVc}xsn|d Z]%]] ca]ca]ca]ca]ca]ca]ca]c$a]ca]c
a] ca] ca] 3]ca]ca]ca]@é]ééfcéfcé?cé?&ﬁ?éﬁ]é PcaP&KaPERPdy] BRSSR%%] ca] ca! e70@

calcalcal ca ERfoLPoACAtEar ea%ca%ea = cg%seiyc?tc%la ]oe %Jﬁéfﬁﬂ?i} 1 cal
T ] cal] ch] cAFCAFoR] SRy AT ANDAYAGA Do FREnPA S F YL Gafic AT eh 18] ca] ch] ob ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal calca]ca] cal]ca]ca]ca]calca]call
3le2h
CE?:JC{|{qugb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caL]c
aJ ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] caU] calca]ca! Fl @

BI {vgl gb] X] 1] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]




v8l : Al xsnid_Z]]]]]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
calca]calcalca]lc alcal]cal]cal]cal]cal]cal]calcal AzE}ML"'_ 2h
DFuO| wy mhc”Y] ] 1] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7gBxVX _7pt vR(| wmhc”Y]]]] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calc ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]calcalca]ca]cal (cvlzl!V]* -g}txsnid_ ]]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]calg
{AvlI gN'WOM} xsnid_Z]]]]]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]lca]lca]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca! *5l s$\ 6nwMM}}xsnid _Z]]]]]ca
| ca] cal cal cal oalerl oa Aol Cahselssts By Al £ el cal cal ca
] ca] ca] ca] ca] ca] ca] cal
OWBUATDGZ 7 | WHEG7e ¥l 1dherligAd Gl Ml Galoealbrl lrsaldard cedwal4d cal cal cal ¢
a] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca] ca] ca] ca] cd#| ca! SSR1go#W, 3f 8l } xsnid_2Z]]]11]1]
ca] ca] ca] ca] caf B Jeea] Gaje ke GHo]a calran]and Edoa] ca) cal
calcalca]calcalcalcalcall=gH U*[=l=tl }xsnid _Z]]]]]ca] ca]ca]ca]ca]ca]ca]ca]
ig] C?] ca] ca] cajnc plleajec ajfc alsdmlgc ahea healic apeairdaigen jofa ]« afyred odjexad ca] ca] cal
Ss,
<t}xsni d_Z ] | Frcdrdalied] dejadalard] dake dpod] ealec sjcvg)lea] ¢ day ddjeca] ca] ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! t #aMh?N<r K| w mhc”X] ] U] ca] ca] ca] ca] ¢
a] ca] ca] ca] caed¥rddmealtc deserddedalitaFdascalb@d @aidc £%x] ca] ca] ca] cal] ca] ca]
ca] ca]ca]ca! $[ . e?n;

EqP}/W[ \L/J]ql g]b] X} 11 ca] ca]Ié‘aIti@é-]Si:ﬂaf&]ri:é:P@a] @?Fcé—{’é‘a]sﬁfaﬂﬂgé’] S S A& a] ca] ca

alcaU] cal ca]cal] c al cg] ca] cal] gal ca al*"8L* e )

@ ok mheav] | PR FeRbe AP e S P A en AP E AP e AT FERARANE A £ER cal cal cal

DL SY*acf K(* N .

T ca] ob] ob] ool AR CRPCATEaf CRT AT o P ORI A0 AR a] B Ao P CRRER] cal ob] ¢
. [ :

%fﬁ%ﬂfﬁgf ﬁ%”lf])'gg']eé“é’]egas] &3Pé4) AL AP0 eafRS) Ca0laES ERYAPED cal ca] ca

] ca] ca] ca] ca] eakaal¢aka3] %]rcgb%%%k%]gc%,:@. DbanwhG1R Sa -

.\|wnmhc”Y]]]]ca] ca] ca] Ca] ca] Ca]ca] ca]cda]ca]Ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

a] ca] cal] ca] cajsaleakealeabeaheakeakea MR lRRY bxoaiing Hiedddd eal ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca] ca]ca]c

a] ca] ca] ca] cakh¥MiA@rdet! heRd E302" and ink tank 6303. Hence, it

#2H#wWHH##} xsnid_Z]]]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]

ca] ca] ca] ca] checames] paksibda] ta] pagdalioa] the#nl) 7t Treed aqdrink, 6-f-. D. w

....R1/3J333334Q}xsnid_Z]]]]]ca]ca] ca] ca] ca] ta] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] cd]Ta] tapkapeslcaktedycapddhoapbalbe] éake shopfyabesrsed44 £¥85556<6n666

7577 77a8888959k9n099: 5:i : :; | ) . )

{val gb] X] |1 cafares] cf-éapearadupeshca) Eapdapbare &FEREESS] ca] ca] ca] ca] ca]

ca] ca]ca]ca] calca]cal¢

ca] cal.calU cal ; <. k; ,
;;<<=0:c:v::=>6>>>v>?§$%<@%%E%E&XbﬁﬁéBéﬁé?cééﬁwﬁﬁﬁbK%TTﬁ]Q%ﬂ%xﬁﬁfa]ca]ca]ca]
ca]ca]cal] ca cal.cal calcalcal cal calcalcal calcalcal.cal.cal ca calca]ca]ca
T 8] oot a00DT DY DEL R K e PARASER L PRLEF JFRP!| { TGRS SRS AhEN] [Tce] cal chl ¢
a] ca] ca] ca] ca : a ca ca a caJca]ca]ca
Ch] o] ca] ch] cor SRR T LR CP L BB R SRS SO AN VR 22590 wani d vI11T¢
“a] ca] ca] z@] cakaa] gakcakeal-aabe ]eeLngaakeakaélQ@Baﬂgaﬂ<@ﬂr@ql@@hsa]ca]ca]
calcalca]calcalcalcalcal ZZ+H\ [ [[#AN\Q]]]1]_ a(cOC|ccc&dVUd/edeeeéffgg|mx
mhc”Y] 1] ca] calaa],caheakscahcakcaheal-aal¢abeakaahcal cal ca) ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca! gegxggghRhnVhchmhghhi 6iiiijcjrjjjhkrktkkkk
L1111 zupkfa\ W] ca] cafdgkcakeakeaksaligahealaay] caliaaVamattehcal ca] ca] cal eal
ca] cal ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca! | I InRmmmUnnn#oWooo”p' gwgqqq. r e
rrrrrrr”sTsssemvodtioeYl].] caliga] 62] da] eakcapmakdzdldy] eejrespleca]io®] ca] ca] cal c
a] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca]ca!s.tfttuuJuuSvv+rwRwwww, X -
xxxypyynez{{{Viep shpwsingd af] ihkc&pok] d4kedlfca] FdPcalédalicajaca) ca] ca] ca] cal c
a]ca]ca]ca%ca]ca]ca]qa]ca]ca]ca]ca]qa]calca]ca]cq]ca]ca!} 3 t}}} ~<~q~~~v>dG
A=p} xsni d? 7] | Frbapesicalléy] Parsapcaive] vapraFbgdapc dheastdtea] ca] ca] ca] ca]
ca] ca] ca] ca] calca] ca] ca] caJ.ca] ca] cal ca! @*"*~

: Se: >QNagb~ys enied TZFPF AT 8aleav] &8 davEea!eAPEafe SAEARES ca] caV] ca] ca
D VaRok: nSPeyOaFe o] LOH] EaPlaleaoaP SRt o B F A A% caUl ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV]ca]caV]ca! RA6DuINt {vql g
b] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] c~a] ca] ca] ca] ca] ca] ca] cFa] ca] ca! t| +- L$U_ai 2h90&V5nt xsni d_Z]]]] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca] ca! ) U?wlf, " h<o, b} xsnid_Z]]]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca -




& ()-1XYT 10%UeUs: ()-Z10% U& ()- 109JU8 ()-10% & ()- ,' 109%& ()-k20}A24

. ' ' ’ - H 10
U5 10% U () -59410% U& ()-!,5, 10099& ()-110% U& ()-! @, Lo ()%$10%
U EJ)]: ni/[ﬂiKlgou | &10%p& () - @10%: () - SS10%& ()- s10% ()-S10% ()- 10 U

MLO%TE () - | NTLO%& () - ! 3YYd0%: () - @ 3YYA0% ()- @BLO%: ()- B10%&: ()-  “ja?K
10 1" 83100 () y210%& ()-!. 109 () 10F @ov& ()- ' 109 ()-9%40% & ()-] b@ 1
I, L109%& ()- 109Z& ()- Y109%Z& () - 2020 109 100 ()_,8() 0% & ()-] b@10

1 Fig. 64 is a schematically perspective view showing
the recording head, ink tank, agd carriage before the
ink tank is attached to the recording head. Fig. 65
is a schematically perspective view showing the

5 - state where the ink tank is attached to the recording
head installed on the carriage.

In Figs. 62 and 63, a reference numeral 7026

<:> designates an ink tank containing ink in it. Ink is
supplied to the recording head 7004 from the ink supply

10 nozzle 7005 of the recording head 7604 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 is not shown.
Here, the scanning direction of the carriage 7020 is

15 such as indicated by an arrow S i; 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. 62. A reference numeral 7627 designates
grooves provided for the ink tank 7026 to prevent any

20 erroneous tank installation, which engage with the
bosses 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.

25 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
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In this case, if the 1nk tank 7026 happens to
be upside down or inside out, that is, directions
5 other than the normal direction, when it is installed
on the carriage 7020, the bosses and grooves 7027 are
not matched and even the installation on the carriage
<:> 7020 is impossible.
Subsequently, the carriage lever 7024 is .
10 held down in the direction indicated by an arrow A.
In this way, the ink tank 7026 is allowed to shift
in théldirection approaching the recording head
7004 (indicated by an arrow B). The ink supply nozzle
7005 of the recording head 7004 is coupled to the
15 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 described above, ' the grooves 7027 are
20 provided as shown in Fig. 62 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 carriage 7020. Hence, it becomes
possible to prevent any erroneous installation of
25 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
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Figs. 66 to 69 illustrate still another

embodiment. Fig. 66 is a schematically perspective
5. view showing an ink tank itself. Fig. 67 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. Fig.
68 is a schematically perspeéctive view showing ﬁhq

10 recording head, ink tank, and carriage before the ink
tank is attached to the recofding head. Fig. 69 is a
schemaiically perspective view showing the state where
the ink tank is attached to the iecording head
installed on the carriage.

15 " In Figs. 66 and 67, a ref;rence numeral 7036
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 ﬁead 7004 through
the hole 7038 of the ink tank 7036. Also, the

20 recording head 7004 is detachably coupled to the
hole 7021 of the carriage 7020 by a means which is i
not shown. A reference numeral 7037 designates. |
grooves provided for the ink- tank 7036 which engage
with the bosses 7025 arranged on the carriage lever

25 7024 rotatively mounted in the upper holes 7023 of

the arms 7022 which are provided on both sides of the

carriage 7020.
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Subsequently, the carriage lever 7024 is held
15 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
20  the ink tank 7036 to complete the installation of
the ink tank 7036 (Fig. 69).

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

25 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
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carriage 7020. .
Also, in the present embodiment, the bosses
7025 are provided for the carriage lower 7024, but the
5 bosses 7025 are not necessarily limited to that shape,
if only these are in a protruded shape.
Figs. 70 to 73 illustrate still another
<:> embodiment. Fig. 70 is a schematically perspec?ive
view showing an ink tank itself. Fig. 71 is a side
10 Qiew schematically showing the ink tank viewed in the
direction indicated by an arrow C in Fig. 70. Fig.
72 is ;.schematically perspective view showing the
state where a recording head is installed on a carrier
before the ink tank ié mounted on‘the carriage. Fig.
15 73 is 5 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’cqntaining ink in it.
20 Ink is supplied to the recording head 7004 from the
ink suéply nozzle 7005 of the recording head 7004
through the hole 7048 of the ink tank 7046. Also,
the recording head 7004 is detachably coupled to the
hole 7041 of the carriage 7040 by a means which is
25 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
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10% () - guide 7042 of the carriage 7040 in the direction indi-
cated by an arrow D in Fig. 72 from the hole 7048 so as
5 to match the direction (E) in which no rib 7047 is pre-
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
10 the edge 7043 of the guide 7042 of the carriage 7040.
Thus, the ink supply nozzle 7005 of the recording head
7004 i; coupled to the hole 7048 of the ink tank 7046
to complete the ink tank installation (Fig. 73).
In this case, if the ink }ank 7046 happens to
15 Dbe upside down or inside out, that is, in 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 caﬂnot be inserted
into the guide 7042; thus disabliné the installation.
20 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.
25 Figs. 74 to 76 illustrate still another
embodiment. Fig. 74 is a s;hematically perspective

view showing an ink tank itself. Fig. 75 is a
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5 the ink tank is attached to the recording head
installed on the carriage.
In Figs. 74 and 75, a reference numeral 7056
<:> designates an ink tank containing ink in it. Ink
is supplied to the recordfﬁé head 7004 from the ink

10 supply nozzle 7005 of the recording head 7004 through
the hole 7058 of the ink tank 7056. Also, the
recording head 7004 is detachably couplea to the
hole 7051 of the carriage 7050 by means which is not
shown. A reference numeral 7052 gesignates an ink

15 tank iﬁstallation 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 mounted.

20 When an operator mounts the ink tank 7056 on
the reéording head 7004, the 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 protrusion 7057 of the ink tank

25 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.



10G 104G : Z109%G& () - b%. cZccec} [ <bCLO%ME ()-!h, "109%& ()-!h, "10%m& ()- |

L' 10%r&' () - F10%& ()-!f @O0%& ()-ccaddd. eQer?bC+10%r&' () - ! <' $10%&' () - M&@LO%n
1 & ()-1K&Y"z 10%me&' () - @ 0% () - |

10%8 () - Qeeeef Jf {f}A?2bCBL0%M& () - 94&10%1& () - ! 894&109%XX& () - 310%r& ()-31z1 |
0%r8' ()-! C& z |
10981318&' ()-{ffffffflglg =!)mMOUKKE (é-o! $10983& () - YOMLOY& () -1t 10%& () - '
10m 10m 10m 10%&' () - | ggggBhhh} A2 =1 #3°10% & () - 3° #9- 10%& () - 3

| "Q109%/NVE ()-3 11910% & ()-3 YI0%& ()-ml0% ()-h iiviiii{\== @

109& ()-s-109& ()- 1)109%CC& ()-)! Wy109%& ()-f f 109J& ()-!f f

1098 () -y Lj Wi J ik UV7 3 1Q% & ( e Yot Haordita! 0&6
10%ve& O -4%85/1&' (t)hfés\lq‘é‘%%@é’? 3y K °%%Q| Z@f\?(?hf&é%g(r) - &Ff(])loe/z@/h&' ()-sY10%

h& ()-!yZ10%ahE Goo@Q¥%sh&he) nBIR78SE) Jf AMETIHNTREANK IS 0% he () - ! SF”
10%<$<& ()- f 10% h& ()-s10% h& () - 3sf 10%*h& ()-sf 10%

h& () - ménngeaaBe¥/ 61 'te) th® 10¥th&1@tion ©flG%e ink tank
h& ()-!P):$10%hph& ()-s'110% h& () -s%510%
h&'()-op/pOpbﬁZmeﬁgpb@%hle%XX&'()- @10% U&' ()-& 10% U& ()- 10 h 10 h 10
h™l: 10% h& ()-L8Z10%
h& () - ppa<qqqqsr a?b@n{ $ha%Jo&'se) - LTS b dabs fank FHRFNIPRENSD 10%
U& () -s 10% U& ()-s10% U& ()-5rrrs.ttuzXeb@n; Y0%E& ()-!;
%l 0%#&' () - kA, beddpRiNg Qpwn[ or NEdPEs oWt Iy any other
directions than normally regulated, the ink tank
<:> cannot be inserted into the guide 7052 of the carriage
7050 because it is blocked by the protrusion 7057;.
10 disabling its installation.
As described above, it is thus possible to
.prevené.the.ink tank 7056 from being installed
incorreétly into the carriage 7050 by providing the
protrusion for the ink tank 7056 is well as the
15 groove.7053 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 ténk 8002b.
In the present embodiment, the recording
20  head 8002a and ink tank 8002b are coupled in such a
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 8002b4 provided for the ink tank 8002b
25 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
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direction in thch these are coupled and are afrapged

10 in stripes of different colors from the recording
head 8002a and ink tank 8002b, lines engraved, or the
like éo facilitate discriminating the coupling
direction of the recording head 8002a and ink tank
8002b when separated; 8002a5, a gyntact to make

15 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 described léﬁer) to fix the
head cartridge 8002 to the carrier when the head

20 carriage 8002 is mounted on the carrier 8001.

Fig. 78 illustrates the state where the
recording head 8002a and ink tank 8002b are on the
way to be coupled.
When the ink tank 8002b is being inserted

25 into the recording head 8002a, a load is more

increased in pressing it where the locking nails

8002b3 butt the locking nail receptacles 8002a3.
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When the ink tank 8002b is further pressed,

5 the arms of the locking nails 8002b3 are bent to
climb over £he receptacles 8002a3 to allow them to
be joined correctly. Then, the matching marks
<:> 8002al and 8002bl are matched. Fig. 79 illust;ates
this state. T

10 Fig. 80 illustrates the state where the head
cartridge 8002 is mounted on the carrier. Here, the
recoréing head 8002a and ink tank 8002b are not
particularly coupled securely. There is still a
space between them in such a coup}ing state of the

15 head éartridge 8002 shown in Fig. 80. 1In the present ;

embodiment, a correct installation is possible even g
in such a state as this.

In Fig. 80, there are providéd for the
carrier 8001 an electrical tontact 800la to make

20 electrical connection with the recording head 8002a;

‘a resilient member 8001b made of rubber or the like
to give pressure needed for the electrical contact;
an operation lever 800lc to 'mount or demount the head
cartridge 8002; a cartridge locking lever 8001d to
25  fix the head cartridge to the carrier 8001; a lever

spring 800le to bias the operation lever 800lc; a

push lever 8001f to support the head cartridge 8002
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10% ()-H;Ow%rg%-the beneath; and an interlocking lever 800l1g to

move the foregoing push lever %POlf. The four compo-
nents, the operation lever 800lc, cartridge locking
lever 8001d, push lever 8001f, and interlocking lever

5 8001g, are axially supported at a same point. The

three components, the operation lever 800lc, cartridge
locking lever 8001d, and interlocking lever 8001g,

<:> are interlockingly fixed and operated in synchrqnism
while the movement of the—aﬁeration lever 800lc is

10 transferred to the push lever 8001f through the
interlocking lever 8001g.

'i When there is no cartridge 8002 on the
carrier 8001, the above-mentioned levers are biased
by the lever spring 8001le in cloc&wise in Fig. 80.

15 The stéte 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
leading end of the push lever 8001f is lowered to

20 cause the head cartridge 8002 to be lowered likewise.
As the.operation lever 8001lc is further rotated, the
interlocking lever 800lg is parted from the push lever
8001f and is no longer rotated; thus the state
becoming as represented in Fig. 81. When the operation

25 lever 800lc is further rotated, the cartridge locking
lever 8001d begins to push the ink tank 8002b. Here,

even if there is a space due to incomplete coupling
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ink tank is pressed by the cartridge locking lever
)
8001d in the mounting direction. Hence, ultimately,
the recording head 8002a and ink tank 8002b are
5 completely coupled as far as the head cartridge 8002
is mounted on the carrier 8001.
Fig. 81 illustrates the state where the head
(:> cartridge 8002 is fixed to the carrier. From this
state, when the operationYever 8001lc is rotated in
10 counterclockwise, the leading end of the cartridge
locking lever 8001d reaches the lower side of the
rotational center of the lever (Fig. 82). Thus, by
the force exerted by the resilient member 8001b, the
cartridge locking lever BOOld is further pressed in
15 counterclockwise against hte force exerted by the
lever spring 800le. Thus, the cartridge locking
lever 8001d becomes locked.
Now, as still another embodiment, the
description will be made of a case where the coupling
20 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
recording head and ink tank according to the present
embodiment. Fig. 84 is a plan view. 1In Fig. 83, a
25 reference numeral 8200 designates a recording head and

8220, an ink tank. For the foregoing recording head

8200 there are provided a nozzle unit 8201 to eject
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tank 8220 there are provided matching lines 8221;
finger stays 8222 for installation use; an ink supply
(:) outlet to supply ink to the foregoing recording head

8200; and receptacles 8224 to receive the foregoing
10 locking nails 8206.

The coupling of the ink tank 8220 is conducted
by inéérting the ink tank in the direction indicated
by an arrow.

As shown in the left—hand&side in Fig. 84,

15 when the ink tank 8220 is inserted into the correct
position, the matching mark 8204 of the recording
head 8200 and the matching line 8221 of the ink tank
8220 are matched. Hence, it is easy to discriminate
whether the installation is’ correctly conducted or

20 not. If the installation is incorrect, the matching
mark 8204 and matching line ‘8221 are displaced as
shown 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

25 displacement in the installation direction is
emphatically indicated so as to make discrimination

easier.
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present embodiment. For each element which has the
<:> same function as above, the same reference mark is
provided in the corresponding location, and the-
10 description thereof will be omitted.
In Fig. 85, the ink tank 8002b is installed in
the di%ection indicated by an arrow A with respect to
the recording head 8002a, and these are coupled by
clicking of the nails 8002a6 arranged in two locations
15 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 is the same as the direction indicated by the
arrow A with respect to the: carrier 8001 and is
20 coupled thereto by clicking of a spring 800lh and a
receiving portion 8002a7. 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
the ink tank 8002b and recording head 8002a are
25 mounted or demounted in the same direction, the

strength of the click for coupling for the ink tank

8002b should be set weaker than that of the click for

!
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10 In Fig. 86, although the way to couple the
ink tank 8002b and recording head 8002a are the same
as thélcase described in conjunction with Fig. 85,
the directions in which the recording head 8002a and
carrier 8001 are coupled are diffirent. In order

15 to couble 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 suchla displacement
is not enough, a pin 8002a9 is caused to butt a slop

20 800ln provided for the carrier to displace the
recording head 8002a 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

25 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
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and ink tank 9002b are coupled by inserting a
connecting rod 90024 into a connecting hole 9002e.
5 The connection and separation operations are executed
on the carrier 900la by lever and the like provided
for the carriéf. Here, the description and repre-
<:> sentation of such operations by a drawing will be
omitted. o
10 Usually, the ink jet cartridge 9002 with the
recording head 9002a and ink tank 9002b being coupled
is mo;nted on a carrier to operate printing. A
reference numeral 9043 designates an absorbent
according to the present invention and is made of a
15 high ﬁolecular 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
90024 and connection hole 9002e, that is, it is
20 provided in the vicinity of the coupling portion
of the.recording head and ink tank. Therefore, when
the recording head 9002a and ink tank 9002b are
separated, the absorbent 9043 receives ink dropping
from the outer periphery of the connecting rod 90024
25  and the end of the connecting hole 9%002e¢ and holds

such ink droplets to prevent them from flowing

outside. Here, the vicinity of the coupling portion
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The present embodiment is effective when the absorbent
10 9043 shown in the embodiment described in conjunctlon
with Fig. 87 cannot be placed at a desired location.
With the present embodiment, it is possible to
allow“the absorbent 9043 to be adhesively arranged at
an arbitrary position. At first, ink dropping from
15 the coupling portion is received by the groove 9001b,
and by capillary phenomenon, it flows along the
groove 9001b. Ultimately, it reaches the absorbent
9043 adhering to the tfailing end of the groove and
then held there.
20 Subsequently, still another embodiment will
be described.
As shown in Fig. 89, the absorbent 9043 is
arranged adhere to the recording head 9002a. Also,
in Fig. 90, the absorbent 9043 is fitted around the
25 outer periphery of the connecting rod 90024 and pressed

onto the ink tank 9002c side by a compression spring

9044. Thus, when separated, it is removed from the



— — T T T = - f

FL#10%&& ()- Jy|[NA4 1010&10&10& F : gl0% & ()- F@L10%& ()-F FL 610%&& ()-
F2GLOY$& ()- FO@O0%&&' ()- U[:NA4 1010 FA109R& ()- Fz10%R& ()- F&LO%R&E ()-F
Ff 1098& ()- Fs109%&& ()- F&LO%&& ()-+a|[:NA4 1010 F! 109%&& ()- FVI0%&& ()- FF
109&&' ()-F Ff FLOY%&& () - F %10%0A&P&' ()- FS109&& ()-adi|[:NA4 1010

Fy. 109&& ()- F, 109&& ()- \l,)MBLOYRI® ()-F F ' 109R& ()- F%r109&& () -
FH109&& ()-M|[: - 410& Fy9 10%&&' ()&&f GLOYR& ()- F96109&& ()-F

FY4109&& ()- Fy2' 109%&& () -G Fy010% % KbA410& F S 109%6MB6& ()- F~S

109R& ()- 109@} 2& () - olO%D&D& ()- F99109&& ()- 10&10&@ [ : A410& FL' 109&& () -
FOU0%&& ()- FL3" 109& ()- F9s10%& ()- 9$10% "q& ()- 9$10W&v& ()-"

| A106,FOy UG, b Eaalg%{@%&&ighéléﬁgszs&ng) 1hkF8xk BEQUERIOR) - F + " |

10%&&' ( FOy109&&' ()- F@OY&S& () - F@ 10%&&' () -
F3l\/fL0%&& () - £8&10&10& A?@h&ﬁe/@g b¥-£hé J:{mﬁélé&.@nﬁ F84a0%@2¢).- F C

|t $10% ${& ()-F 1't$109° F 109%8&' ()? F109%&& ()- F, 109%&& ()-s

|| [:vU410 F Fui@¥&&,( h- Grbbvél08®sr 6y ifed) $609B@IRE & 5L FORe’ DIYRSE' () -
FOA0%&& ()- FL! 10%&& ()- LCDEF| [ NA41010&10&10&F F : - 10%&& ()-F
F@S10%R& ()tEeFQ‘eGﬂ:@%&&g(heaEZQOQ‘&& 4)d mnom&k(?wwgﬂ tRng1010

F, 109%&& ()-F F9 109%&& ()-F FO& 109%&& ()-GF F&10%R& ()- F 10%&RS& () -
FF&109&&5( ) - aryphghiing1616tFO¢0%RE Yhich Fyanokeipg - Fbantd Sbes&ene() - F

- &FA0%R&E () - FLO%&R& () - F@O%&& () | [ NAA1010 F--  109&&

S) f #1000 W& EffEcksasOvRe ewbﬁdmﬁ@t/mﬁwrlh@ésl&o%&lPyctlﬁslw@/&é (O)- i;
s| obU410 FMLOY&S&' () - 10&10&10&F F: 109%&& ()-F F, 810%&& ()- F 6mlO%R& ()-
F. 10%& ()- REF-bBAI0 F FL' 109%R& () - FLleO/&&'() F,t10%8&y& ()-F:

L10%&& ()- YF F

described.

6)9@0%&& (- F owgugsequent{ oné\ﬁél lmeng 6&9‘@% () -

10 As shwon in Fig. 91, the present embodiment is
such that the absorbent in the embodiment described in
conjuﬂption with Fig. 87 is arranged on the ink tank
side.

Now, still another embodi?ent will be described.

15 " As shown in Fig. 92, the présent embodiment is
such that a water repellent treatment is given to the
connecting rod 9002d while a hydrophilic treatment is
given to the connecting hole 5002e. in the case, ink
does not adhere to the connecting rod 9002d to which

20 the water repellent treatment is given. It always
adheres to the ink hole 9002e where the hydrophilic
treatment is conducted. As a result, there will be
no ink leakage from inside the ink tank 9002c to the
outside.

25 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
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higher reliability.

20 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 generate thermal energy to be

25 utilized for ejecting ink (electrothermal transducers,
laser beam, or the like, for example).

Regarding the typical structure and operational
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development and contraction of the bubble can be

effectuated instantaneously, and, therefore, the
25 liquid (ink) is ejected with quick response.
The driving signal in the form of pulses is

preferably such as disclosed in the specifications of
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right angle liquid passage). Besides, the structure
such as disclosed in the specifications of U.S. Patent
Nos. 4,558,333 and 4,459,600 wher§in the thermal
15 activafion portions are arranged in a curved area is
aléo included in the present invention.
In addition, the present invention is
applicable to the structure disclosed in Japanese Laid-
Open Application No. 59-123%70 wherein a common slit is
20 used as the discharging ports for plural electro-
thermal transducers, and to the structure disclosed in
Japanese Patent Laid-Open Application No. 59-138461 wherein
an opening for absorbing pressure wave of the thermal
energy is formed corresponding to the discharging
25 ports. 1In other words, according to the present

invention, it becomes possible to operate the

recording assuredly irrespective of the modes of the
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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

25 means, compression or suction means, preliminary
heating means such as electrothermal transducers or

heating elements other than such transducing type or
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may be an integrally formed recording unit or a

combination of plural recording hfads.

15 . Now, in the embodiments, according to the
present invention set forth above, while the ink has
been described as liguid, it may be an ink ﬁaterial
which is solidified below the room temperature but
liquefied at the room temperature. Since the ink is

20 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.

25 In addition, while preventing the temperature

rise due to the thermal energy by the positive use of

such energy as an energy consumed for changing states
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in accordance with recording signals, an ink which

10 will have already begun solidifying itself by the time
it reaches a recordiné medium.

_ For an ink such as this, it may bé possible
to retain the ink as a liquid or solid material in
through holes or recesses formed in a porous sheet

15 as disclosed in Japanese Patent L.aid-Open Application No.
54-56847 or Japanese Patent Laid-Open Application No.
60-71260 in order to execute a mode whereby to enable
the ink to face the electrothermal tr%nsducers in such
a state. :

20 For the present invention, the most effective
method for each of the above-mentioned ink materials is
the one which can implement the film boiling method
described above.

Furthermore, as modes of the foregoing ink jet

25 recording apparatus, a copying apparatus combined with
reader and the like or a facsimile apparatus having

transmission reception functions or the like may be
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as a computer.
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! a holding portion prov1ded on either or both

of sa;d ink tank and said recording head for guiding
said ink tank to said recording head to hold them
separably; )

an electrically connecting portion provided on
either or both of said recording head and said mounting
portion for electrically connectihg said recording head
to or separating it from said mounting pértion; and

a mechénically connecting portion provided on
either or both of said recording head and said mounting

portion for mechanically connecting said recording head

to or separating it from said mounting portion.

2. An ink Jjet recording apparatus according to
Claim 1, wherein said ink tank can be attached or

detached on said mounting portion.
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7. An ink jet recording apparatus according to
20 Claim 1, wherein said recording head and carriage can
be electrically connected by pressing the recording

head.

8. An ink jet recording apparatus according to
25 Claim 1, wherein said ink tank and recording head are
mounted on the carriage respectively by separate

means.
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1ll. An ink jet recording apparatus according to
Clalm 1, wherein said liquid passage coupling portion
is prov1ded in at least two locations or more on said
recording head, and said ink tank is selectively

15 separated from or coupled to any‘one of such a

location or plural locations.

12. 2An ink jet recording apparatus according to
Claim 1, wherein a member for attaching 6r detaching
20 said recording head to or from the carrier and for
holding the head on the carrier is arranged on said

recording head.

13. An ink jet recording apparatus according to
25 cClaim 1, wherein a member for attaching or detaching
said ink tank to or from the carrier and for holding
the ink tank on the carrier is arranged on said ink

tank.
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20

to Claim 1, wherein means for regulating the direction
in which said ink tank approaches the recording head

is provided on said carriage and ink tank.

18. An ink jet recording apparatus according
25  to Claim 1, wherein a coupling and positioning portion
is provided to indicate whether said recording ‘head

and said ink tank are completely coupled or not.
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Claim 1, wherein in the vicinity of said liquid

passage coupling portion, any one of or a combination
of a absorbent, groove, and hydrophilic or water
repellent portion is provided on said ink tank for

20 preventing ink scattering.

22. An ink jet recording apparatus according to
Claim 1, wherein said apparatus comprises:
detecting means for detecting the installation
25 of said ink tank in said ink jet recording apparatus;

and

controlling means for controlling the
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in accordance with the detected results of said

g
detecting means.

23. An ink jet recording apparatus according to
Claim 22, wherein said detecting means also serves to

detect the remaining amount of ink is said ink tank.

24. An ink jet recording apparatus according to
Claim 23, wherein indicating means is provided f;r
indicating the results detected by said detecting means.

H25. An ink jet recording apparatus according to
Claim 23, wherein said controlling |
means is structured to disable the recording operation
when said ink tank is not installed in said ink jet

recording apparatus.

26. An ink jet recording apparatus according to
any one of Claims 1 to 25, wherein said recording head
generates bubbles by utilizing thermal energy and eject

ink on the basis of the development of said bubbles. i

27. A method for installing an ink jet recording
head for performing recording on a recording medium,
wherein the electrical connection of said recording

head is pressed against an electrically connecting
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portion for mounting a head cartridge to which a

recording head and ink tank separable from each other
7

are coupled to enable ink supply, and said recording

head is installed on said carriage.

28. A method for installing an ink jet recording
head according to Claim 27, wherein said ink jet
recording head ejects ink to perform recording by
utilizing film boiling generated by thermal enérqy
generated by electrothermal transducers by energizing

said electrothermal transducers in accordance with

signals.

29. A cartridge for ink jet recording apparatus
including a detachable recording+head connectable

directly to an ink cartridge,.



