;1 0123456789: ; <=>?@3e% YBBCLNNX[ 6] T\ g' av~=avv 1 Ink Jet Recordi ng:w
Apparatus and a Method for Installing Ink Jet Recordi ng-Head ACKGROUND
OF THE INVENTION 5 Field of the Inventiton The present invenﬂﬁ@ﬂ%ﬂ%o
an ink jet recording apparatus using the ink jet recording

to performrecording by ejecting inks and a nethod for installing-ink jet
recordi ng head. 10 Rel ated Background Art A nunber of printers, facsimle
apparatuses, word processors, and other infornmation apparatuses are being
devel oped today. As these apparatuses, the ink jet recording nethod is

wi del y uséd because Ink iJet] Regcgpaliing dopgrdtiug @§da chiMgthSol ution, a high
speed recording as well as a conpact fabrication and a | owcost. Anpbng nany
ot her advantages, itsfeBphbstaiding beF ndet abesead&ngclBRpact |y and operat ed
at a low running cost are particularly significant. 20 As shown in Fig. 20,
there has hitherto been a nethod wherein a Head cartridge 180l integrally
structured with recording head 1801a and an ink tank 1801b filled with
ink is exchary QU= g unit 1802 of an appar at us.

R D, LH] N
However, %hi SFi2e5_LdTec§POq1eh N r@s/\r/]back that its running cost is high
because the rﬁﬁﬁﬁﬁfneairﬁl&aﬁ' _ case is an article of consunption. Al so,
t he recordi ng head 1891316 b?ﬁsen% Zovert YEL L@ Le2Eh Lt g %f.,g \yﬁgn i nk has

been consunmed conpl ete IS Is a waste because a recording head 1801a

which is stillednapl gy f%fpé:?'octqféjiMr;gs Wescandetkt rddwreing al so a method
wherein a recordi ng head 1901 and an 1nk tank I903 are structured

method whereby to perform recording by ejecting ink,

aea audwa¥a aua '“ll-\ an

e
Qs, and a method for installing ink jet recording head.

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 jet recording method is widely used because it is

15 capablg of providing a high resolution, a high speed
recording as well as a compact fabrication and a low-
cost. Among many other advantages, its capability
of being fabricated compactly and operated at a low
running cost are particularly significant.

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

T
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separately and are exchangeabl e nounted on the nounting unit 1903 of an
recordi ng apparatus individually as shown in Fib. 21, for exanple. 10
Howeyer, with this nmethod, it is necessary to provide the ink supply
passage 1904 on the recording apparatus in order to supply ink in the ink
tank to the recording head. As a resujt, the cost is inevitably increased
and this also hinders nmaeking the apparatus 15 conpact. Moreover, when ink
tank containing ink materials of different colors are utilized, ink.

m xture takes place in the ink passages in a recording apparatus even if

the recordingheads-JAG] and 1 LaekS 1AR0Ba8" 8ebAPL3R8Amedn order. to

avoid 20 thls m xture, it Is necessary to the recordi ng heads 1901, ink

tanks 1902 afng Ikees4PP! Yriias Sa0es wh8Ré aeealiBénkedeedriia gmbeid Ng units
1903 separately for each color. Also, as shown in Fig. 22, for exanple,

there 25 i s B0t hodiathereistia Ir eeebdiengolkedcdZ@ings isonnect ed and fi xed
to the nmounting unit 1702 of a recording apparatus while an ink tank 1703
is - 3 ekgtmamgabl e connected to the foregoing recordi ng head 1701.
This method, however, makes it difficult to replace the recordi ng heads
with easd when the r"é’@@r%h-‘n‘g aksal 4 cefdasyednerAiso 2 wRaPydIng anks havi ng
ink materials of different colors, there will take glace a mxture of ink
in the recortfiaty 1Rfdd ang @or dindfgltankr d98BdPAE REEHSTYTEE nust be provi ded
in the nounting unit 1702 se arately for_each col gr 10 SUMVARY OF
THE INVENTIGNS%H§ ﬁFFBﬁ“E%aHéglﬂﬂBHt?a 88n§h8erat|on of the

above- nent'%@ﬁ%n%&&?k?”& 1903 of an recording apparatus

_ individually as shown in Fig. 21, for example.

10 However, with this method, it is necessary to provide
the ink supply passage 1904 on the recording apparatus
in order to supply ink in the ink tank to the
recording head. 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 apparatus 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
1901, igk 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 1is 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



is an object of the invention to provide an ink jet 15 recordi ng apparatus
capabl e of reducing the running cost, replacing ink tanks and recording
headg with ease, preventing ink from being scattered when the recording
headS are replaced, and replacing ink colors sinply w thout any m xtures.
20 I't is another object of the presentyinvention to provide an ink jet
recordi ng apparatus capable of coupling the recording head and carri age
reliably when the recording head is nmounted on the carriage, at the sane
time keeping the easiness with which to 25 replace the ink tanks and
recordi ng heagghallgdah 1 iddnnakalede o0 Rhec i oafe giditr presmstdimyention to
provide an ink jet recordi ng apparatus - 4 1 wherein the positioning
preci si ons ohetlde 17k .t arfhigncherttodr, dhbgekead dakest iaf feiffisacht ot her when
the ink tank and recording head are nounted and fixed to a carriage while
keepi ng the ¢asiregdscs tihenriecl rddng hepﬂacvltheaaﬂw twiries @l recording
heads. An enbodi nent of the present invention is characterized by having

i nk passage mesesddmabhiesg tise damiagednk Addonetbied ridMd@nko be coupl ed
each other and detached from each other, and coupling 10 neans, enabling the
recordi ng heR@ViR@ & meterdieds afpsiifesens 58 3G e ctRF %itheach ot her

and det ached f ach other Accor_di.n

possible to Ef&cé’ AUy T80 SF 68ga&§e %gr%%oﬁr% rge?ga%eads and i nk
oper Stfﬁﬂaf’eéetgﬁg%}“%ﬂurﬂ’gg'rae%??%dﬁﬁéﬁ PiS 290 PhRE . B She
repl aced 'ntggrQhkymoﬁﬁqgggeﬂﬂgk'&goﬁhgeparately for each color
K; of ink.
10
SUMMARY OF THE INVENTION

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

15 recording 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 provide an ink jet recording apparatus capable of
coupling the recording head and carriage reliably
when the recording head is mounted on the carriage,
at the same time keeping the-easiness with which to

25 Treplace the ink tanks and recording heads.

It is still another object of the present

invention to provide an ink jet recording apparatus



20 mai ntenance of the recording heads and ink tanks having,different ink
colors. In this way, it is possible to change ink colors sinply with the
repl acenent of these heads and ink tanks thus nmintai ned. 25 Furthernore,
since the recording heads and ink tanks can be replaced on a carriage, the
operativity is inproved while preventlpg ink from - 5 1 being scattered.
Moreover, there is |ess opportunity to*touch the recordi ng head by hand
directly. Therefore, it is possible to prevent dust particles and air to be
5 mxed with ink; thus enabling the recording reliability to be enhanced.

Accor di ng t o, apgider t%rm%fx%%n%gggr'e@aal%sr efordidg Apped Rk us of the

present 1nvention, there are provi an 1 nk passage coupling unit to all ow

10 the ink tapl &@édz@%rgdlh@adh%dnb@ e rernesdad d¥tdr aacdn other and
detached from each other "as well as a coupling unit to allow the recording

head and t he iARURtINK] a0l trelc@re ngoneea et elindunrnh aiderieedl tet ached
fromeach other, the ink passage coupling 15 unit being structured to nmake

it possible wocaeudlaget hdiilek keapknandhiee easdineg sheddmtwhsalstto n t wo
directions or nore. According to such an enbodi nent, the recordi ng head can
be nount®ed | repipest ithe dhk tteak20 amdunteiceg ddingedigagis. of the i nk tank;
hence enabling the selections of the ink ejection direction with the result
that the installatiorrlierekadigrensf ahethppresent i snyertiestifcted. This
will provide a flexibility for the purpose. 25 Al so, since the ink tank is
mount ed on t REagActedrizechdie heying 18dd PREEaIe MHAA SHPHIGNY i nk

supply tubes and hers. This will _enable
PRLY t%e in& tank and recording heg% to be coupled each

\: other and detached from each other, and coupling
10 means enabling the recording head and the recordiﬁg
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 and

ink tanks can be replaced on a carriage, the

operativity is improved while preventing ink from



- 6 1 conmpact fabrication of the apparatus. In addition, when ink is
conpletely consuned, it will suffice only if ink tanks are repl aced, not

t he ?artridge where the head is fabricated integrally therewith. Thus, 5

t he running cost can be reduced. Al so, when either one of the recording
head and the ink tank should be replaged, it is good enough to replace only
the one of themwhich requires - the replacenent. This will inprove the
operational 10 economy. Al so, when recording heads are replaced, it is easy
to separate the carrier and head. This will make the replacenent easier.

Mor eover  itpb$ng0sehbtert®, use one kind of 15 recording head for various
nodes oflhead cartri dge, Ich enables its application to nmany different

types of recording appzeaidsestnbieaces tb8sveppatithhiyy toeridareed to
provi de a desirable efficiency. According to another enbodi ment of an ink

jet 2p recorghagreppad thgShedd the mEmsedirédwEnt i oThepafon&, j £t recordi ng
appar atus which perforns recording by ejecting ink is characterized in that
a recordi ng heagoasaibde tokptewvdntardusepsanblelesmdamsXchingbabbe, and t hat
t he foregoing recording head can be coupled 25 to a carriage which carries
t he recorsdi ngikeddwihhaigkyebhus remabbindythe esetdordin® f or egoi ng recordi ng
head. 1 According to such an enbodi nent) irrespective of whether the
recor di ng heﬁﬁl+§bégﬁ5¥eﬁthﬁt?ﬁb??ﬂ?QGnk or not, the recording head is
pressed against the carriage directly without any intervention of 5 other
a3 aFp £ 5

menbers. As a resul t ASEREIZLEUFCHD RTWAPERILD 5sPtigh th ﬂ@@ording
noad B Car £ a8at SuThAHIBIY oo M d USSR Ay IEpgBRLeCt N0
(Fape e SHSSELBEPEA e S Syd SBUEILY B ahscy SRt 1 o 0k
remar kable rehéabhki t¥nRNEhE&EEESEd g head to be connected with
each other and detached from each other as well as
a coupling unit to allow the recording head and the
mounting 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 selgctions 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



hi gh recording quality. According to another ink jet recording 15 apparatus
enbodyi ng the present invention, an ink jet recordi ng apparatus which
perfornms recording by. ejecting ink is structured to separate the ink tank
and recording head and is characterized by allow ng the foregoing ink tank
and recording to be nmounted 2p on a carriage by separate neans,
respectively. =~ Wth such an enbodimenf as this, it becomes possible to
nount a nost suitable ink tank wi thout degrading the accuracy with which to
nount a recording head to the carriage because the recording 25 head and

th h bl e ink K. . dind t .other thereby t
enabl ot Ao | HRTBHENE 44 T T Lot (S TEY TRRtr KD apblr Angé Lok, o "o oY 10
d trati [ ab di ' . wel

el iabi 1y, bk e e PR e Tl E0e 0 ERER KARVE | o

recording appa# a%ﬂrs@ SARA0YINg Do d N1 & il ’%x@é{e@z&{eﬂaéepbﬂé@et erized in

the foll ow ng: 1) A nmenber i's arrange o nount an I1nk jet cartridge in a

carrier detachablyesNti Nofdhit{icdted Nen€agFaLly f e tb@itR! €00hAY, 1 Nk | et
cartridge. 10 (2) In an ink jet recording apparatus, an ink jet cartridge

i's partiki onethd ofurh i Wl - dieask areleded Nk tank which are structured
separably, a recording head is provided with a nenber to nount the

recording head in a calsbgerwnehaehahky and b6 tbehokdortliing thlemdcarri er.
(3) Inthe ink jet cartridge described in Paragraph (2), an ink tank is
provi ded wit lered mMidrmbeink ctardurshatiled ik remkaded t hiet casrgeeddet achably and

enough to replace only the one of them which requires

-~
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the replacement. This will improve the operational
10 economy.
Also, when recording heads are replaced,
it is easy to separate the carrier and head. This
will make the replacement easier.
Moreover, it is possible to use one kind of
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 head in a
given direction by pressing the foregoing recording

head.



hold it in the carrier. 20 Wth such an enbodinent as this, there is
arranged on an ink jet cartridge a nenber to nount the ink jet cartridge in
a carrnier detachably and hold it the carrier. Accordingly, it becones
unnecessary for the carrier to be provided with such 25 a nenber; hence

enabling the finished product to be nade conpact with a sinple structure
and an enhanced operativity. - 8A ~“17According to another enmbodi ment of
an ink jet recording apparatus of the present invention, there are provided
for an ink jet recording apparatus which perforns recording by ejecting 5

I nk onto recordi ng dium. a carriage for nting the foregoing
recordingﬁhead, whi ch F8§g}§gag8n§uF e3P ofB BHﬁBngcoFﬁqﬁfHﬁﬁﬁﬁﬁﬁ and an

i nk tank detqu?QAgtggyn{ﬁgl;ééé&&%ﬁ?fﬁgégyﬂru%éégﬁéﬁi?ﬁagﬁﬁggﬁg,fand such

. . s
an ink jet recording apparatus is chatactert? or

regul ating t he, i restion, | mahislddind Hembi 19 LakeL agk,gpproaches the

recordi ng head is arranged for oregol ng carriage or ank or the

carriage and ik danldadd a @by wrtibutl AP oA OB 25RNoAN enbodi ment
as this,
5 other members. As a result, the accuracy with which

to position the recording head and carriage is highly
improved. At the same time, the contacting
R reliability of the electrical connection to supply
C:' 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 recording quality.
According to another ink jet recording
15 apparatus embodying the present iﬁvention, an ink jet
recording apparatus which performs recording by.
ejecting ink is structured to separate the ink tank
; and recording head and is characterized by allowing
the foregoing ink tank and recording 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
degrading the 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



there is arranged neans for regulating the direction g in which the
foregoi ng tank approaches the recording head for the carriage and/or ink
tank,thereby to prevent the ink tank from causi ng any damage to the
recoSding head even when an extra force is exerted by an operator when
mounting the ink tank or the ink tank is pressed by m stake because the ink
tank is controlled before the ink danl imparts such a 10 pressure to the
recordi ng head. Another ink jet recordi ng apparatus enbodying the present
invention is characterized in that the head is provided with an ink supply

inlet to s ly ink to .an ink cartridge, and.a nmenber, .to _positi,on the 15
Lead and]iﬁﬁ%éﬁéﬂéaﬁiilnéh& ?ﬁé&rﬁﬁée?ﬁﬁcgangg ﬁﬁﬁgﬁtysa%yﬁe&grically

h d with desi I | . hilit i i
o onn ded f or 508 AenmEks s, T SPRAREY il BoR BERBRRLGIET IO e

enbodi nment O%t?% ke I8 ndQd ee)hdi ng apparhtus of the present invention,
there are provi ed'for an’ink jéet ‘recording apparatus which perforns

recording by a recor dif@riiead; fi e_ﬁéé G dJHE iHP R D et &Pkl Ng

medium a carriage for nounting the foregoing recordi ng head, which travels
25 al ong 4 he ther egeiske t de@khitignedi BAkrabdedtizedk ihatkedet achabl y

nmount able in the foregoing recordi ng head, wherein neans for controlling
t he nount i ng fdilleetingn - 10 1 of foregoing ink tank on the carriage only
one way is arranged for the foregoing carriage or ink tank or the carriage
and i nk tank. Accordihl t A Sugribean isnfsotiargad & mMeudt Bmekis for
controlling the mounting direction of the ink tank on the carriage only one
way is provi feFtEHEgEhEN @ spsrdemarkpfigchaYlni 3n8kBelenigedndith§ on the
anunting directign of the ink tank with respect to the carriage as well -as
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
recording 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 a member; hence enabling the finished product to be

made compact with a simple structure and an enhanced

operativity.



g -preventing any damage to 10 the recording head due to any erroneous
mounting of the ink tank. According to another enbodi nent of an ink jet
recordi ng apparatus of the present invention, an ink jet recording
apparatus in which an ink tank is 15 coupled to the a recordi ng head when
the recording head is nounted in the regording apparatus, it.is
characterized in that an indicator is gﬁbVided to indicate that the
recordi ng head and i nk tank has been correctly coupled. 20 According to
such an enbodi ment as this, it is possible to couple the ink tank and

recordi ng jhead assurer%oQﬁaﬁ NAUCLiBenkRee BHBE%QQtPQS&%&iQQk“”ti

positioning indications or itioning couplers provi of the ink tank
and recordi ngjate reRbrlhg?appardthdabedenANBEASEn k NKnleh thiROr di Ng

appar atus enbodyi ng the present invention is characterized in the 11 1
foll owi ng: (1rnhetreabser bewividedpreyi d8dihk §6€ ¥éebpiliMga of the area where
the recording head of the foregoing ink jet cartridge and the ink tank are
coupl ed. (2) appewatesi vhichvpdedormnst hecyr@ingtyyoéjebeinagea where the
recording head of the foregoing ink jet cartridge and the ink tank are
coupl ed. 5. (3npkaohgdr eplecorddngwaeéiumgepal tantisgeafaenmouatdngen to the
vicinity of the area where Ip the recording head of the foregoing ink jet
cartridge andthRefPRRIPARR ZEEOEdipy chieadccohriitgtravelshaiangnbodi ment as
this, it is possible to prevent ink |eakage and_ i nk splashing by providing
the absorbent FRGr 58YE89°4RE RHEPERANY | Be]iUm: Fhfd orn wilkr taekel | ent

treat ment. i

—

C

ThggtaggaLE§ hggntable in the foregoing recording
head, and such an ink jet recording apparatus is

10 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.

15

20

25




recordi ng apparatus can be provided so as to ( ' contribute to the
enhancenent of the reliability and safety of a finished product. In another
ink jet recording apparatus enbodying the present invention in which
recotding is perfornmed by ejecting ink onto a recordi ng medi um such an ink
jet recording apparatus is characterized in that there are provided a
.retarding head to eject ink; an ink fank which contains ink to be supplied
to the foregoing recording head and is detachabl e together with the
foregoing retarding head with respect to the foregoing ink jet recording
appar at us, - 12 1 the ink tank being_interrel atedl tachable with the
f or egoi ng recordingIﬁﬁﬁfrikW%3¥ﬁﬁ&cbegﬁsepﬁoglﬁgp cé%&ﬁﬁ%ﬁw the ink tank
is nounted i i;nk _j or di of; _a .ol ling neans
1o 5 control Phecr SeoPAFREoERerar B, aF TP blnd el R e e s on
the basis of;fhgndeheehed sheahblg ofatbcagfPosored dRbOCELBEGaTRRNS. Al SO,
it should nn%e preferably be ghar%ct%rizzgggﬁat tﬂe af oresai d dgﬁection

neans 10 seryesadgak! ¥nascdereaht Nandparside €eiecthébepgmeent of ink in
the aforesaid ink tank. According to such an enbodi nent as this, it becones

possi bl egt 0 pHppeass thBy ihRCeaAk NgroPetAls DIy | #iny h@€amake] eb r@eor di ng
apparatus when the ink tank k 15 is not-nounted; thus enabling the
preventi on ofeanordihgubtadnevéni whkemran hextr&kefonce hisnedeayedf  recordi ng
operation. Al so, even when an enpty ink tank is erroneously nounted for
recordi ng, sbrhaanopper&pirowhend sawnbin@réveniekl; tankisomakheg ink possi bl e

to prevent air frombeing mxed into the recordi ng head or ink
tank is pressed by mistake because the ink tank is

—

.

controlled before the ink fank imparts such a
10 Ppressure to the recording head.

Ancther ink jet recording apparatus embodying
the present invention is characterized in that the
head is 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 provided for an ink jet recording apparatus which
performs recording by a recording head ejecting ink
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



| eakage fromthe recording head. BRI EF DESCRI PTI ON OF THE DRAW NGS 25 Fi g.

1 is a perspective view schematically illustrating an enbodi nent of an ink
j et recording apparatus according to the present invention. - 13 1 Fig.
2 is a schematic partial enlargement perspectively illustrating the
enbodinment. Fig. 3 is a cross-sectional view of a partial enlargenent of
the enbodinent. Fig. 4 is a perspectiviview schematically illustrating a
first node of an exchangeabl e type according to the enbodinment. Fig. 5is a
per spective vieM/schenaticaIIy illustrating a second node-of an

exchangeabl e t 10 according to the enbodi nent. . 6 is a schematic
plan view il %‘T?WQ%&%&?W R ey GRS HAS s°'g5<3ér‘?‘?e"i‘i BIY t ke

enbodi nment . &SP tive view schematically 15 |IIustrat|ng t he

entire body o%zgrag% or%‘?lﬁ appa°r H9R 0 r° a&ﬁﬁ‘%ﬂ? %t Jrréﬁ % PRppar at us

enbodyi ng thel.[ i@/%td qQf k Eg#‘ 8 is Cross-secti onal vi ew show ng
ein 0 i i

an exchangeab accor t he enbodlnent 20 Fig. 9is a

perspective view ill ug&ea}amgaaoemla% Umidfin Sha! ALY NG apparat us
to which the present invention is applicable. Figs. 10A an 10B are

schemati ¢ pemaads | ficr vmﬂvwssrdnlu%;t el HbuRE indf GiFRId1IbPIOE e NG 25
apparatus using an ink jet recording apparatus according to the present
i nvention. Fiink Harls an #leaddrirdalgeCionQyi on@i agams provided

thereby to avoid making any mistakes in deciding on

- the mounting direction of the ink tank with respect

L’ to the carriage as well as -preventing any damage to

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 wﬁen the recording
head is mounted in the recording apparatus, it .is
characterized in that an indicator is provided to
indicate that the recording head and ink tank has
been correctly coupled.

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



N

- 14 1 show ng an information processing apparatus using an ink jet
recordi ng apparatus according to the present invention. Fig. 12.is,a

fl omchart showi ng the recording 5 operation according to the enbodi nent.
Fig. 13 is a schematic plan view illustrating another enbodinment. Fig. 14
is a schematic plan view illustrating a second type according to anot her
enbodi nent: 10 Figs. 15A, 15B, and 15C are schematically cross-sectional
views showi ng the structures_oflstill another enbodinent. Fig. 16 is a
schematically cross-sectional view showi ng the structure of the enbodi nment
shown 15 in Fig. 15. Figs. 17A and 17B are schematically cress sectional

views showi ng the structure of a further ;' enbodlnent | . 18A and 18B
are schematic plan views 20 showi ng still a f gﬁy 3'nent Fig. 19 is
an electrical circuit dlagran1shomnqg. ructure of stidd another
enbodlqguupwp|§f 20 is a, s y cross- ¢ Oir¥® |em1|llustrat|ng a
prilor art. 25 Fig 24n| 8°% schenaté d¥s-sectional view illustrating
a prior art. 5 22 is a Eghee@?? l y cross ggoplgﬁal - 15 1 view

ig. 23.i% aassh@fatical |y, crg so$ectional view

illustratin @bomh&F
iIIustraﬁlﬁ%' éfe state W@q&@a;ﬁhaeighangeablen%ggovth head and
exchangeabl e. égkcafmm?%&cordlng t Qahér odi ment _aiggnounted on a
carrlagelﬂFlb 24 is ﬂéalfy Cross- §eqhboﬁQFeﬁlew illustrating a
mount i ng sequence(?.Flg'a is a %fb@p&bl aPry cross- sq&tlonal "oview
illusfrating an exchange f@necor coupl

the area ¥ whes



10 Fig. 26 is a schematically cross-sectional viewillustrating the state
wher e an exchangeabl 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 schematically
cross-sectional y 15 view illustrating a nounting sequence for an recording
head and an exchangeable ink tank. _ Fig. 28 is a view illustrating the
coupling of an recording head and exchahgeable ink tank. Fig. 29 is a view
illustrating the recording 20 head according to the enbodi nent shown in
Fig. 26 viewed. fromthe direction in which ink is ejected. Fig. 30 is a
schematically cross-sectional viewillustrating the state where an
exchangeabl e & ovth i mede ided iaxemanrdessrdyi feteghiebdecotiding 25 to still
anot her enbodlnen are nounted on a carriage. Fig. 31 is a partially
sectional vieW® foregping NqGerdiagi hgafiie dERE64-REnMeSASWES n F|g 34

viewed fromt d|re n mhlc nk.is efected.. a Fi
schemati cal | e‘tross gleect?\ g:l tPPﬁsf‘FaF‘PHGtSH é?cﬁgﬁgéé‘ﬁ‘l é|‘="1tnk tank. 5

Fig. 33 I tional |Lystrating the stat
whdr e an oxcROGEaATS PEES r%rt‘éésﬁ%ﬁﬁ%ﬁﬁge%‘ﬁéﬁva'aahﬁinéﬁwe% i Becor di ng to

:Elhlalm?rlgéalhfrco%@}%@ ERl RS Silgt SﬁeQQt fapE 248) ﬂ?k?ﬂg etd 1S a

Yy CrosSs-- secti onal ew I USt rating a unt| ng sequence for

an recordi ng feeaddang apprehandsabkiei BKksi@Nks the detected

results of the aforesaid detecting means.

<: 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.

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 theairevention 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 aﬁ 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. 35 is a gartially sectional view illustrating the enbodi nent shown in
Fig. 33 viewed fromthe direction in which ink is ejected. 15 - Fig) 36 is
a sch?natically perspective view illustrating anot her enbodi nent. " Fig.
37 is'a schematically perspective viewillustrating the state where the
head cartridge shown in Fig. 36 is nounted on a carrier. 20 Fig. 38 is a
cross-sectional view schematically show3ng the coupling portion of the ink
passage shown in Fig. 36. Figs. 39A and 39B are cross-sectional views
illustrating the structure of another enmbodinent. 25 Fig. 40 is a

schematical ly perspective view illustrating the structure of stlll anot her
enbodi ment. =~ - 17 1Fdigg. 241sj & gchemakifi PAFIty 2de £BISTGOTENS

illustrating the structure of_a further enbodlngg a Fig. 42 |s an

expl oded V|emP?FFB§FFéYFﬁ§ é@%%f?¥%ﬁl%ﬂmF?%keTB? tﬁ?PFrdge according to
anot her 5 enbodi nent 3 is aviewil g%r i o%.%perat og%of an
ink jet cartridge nnuﬁ?gng aﬁa RoFaPRE™ FSS&% E X s i iSed vi ew

illustrating gngggéégggtagg £$ eﬁoéfmég#dge accprdlng to $t|II 10 anot her
Fi

enbodi nment . IS an ex viewillustrating a carrlage and ink jet

cartridge accordlng t fyrthe plyoded view
|IIustratPng the 15 |gﬁ§je? ggr%r?gggggﬁgagelﬁ %Vgééﬂf%a%Pg 47 is an

expl oded vi eV\hlihé‘ﬁi—é@ih@gaaff@éf'rﬁ‘édé‘r@f|£Hx< eRthsRgbabdgergpeording still
a further enbodinment. Fig. 48 is a schematically perspective view
according to the embodiment.
. 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 way in which pressure is exerted by the
embodiment.

Fig. 7 is a perspective view schematically

15 illustrating the entire body of J.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 emSodiment.

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



20 illustrating a carriage before an ink tank is nounted.. Fig. 49 is a

schematically perspective viewillustrating the carriage after the ink tank
is nmounted. 25 Fig. 50 is a schematically perspective view illustrating a
carriage before an ink tank is nounted. - 18 1 Fig. 51 is a
schematically perspective viewillustrating the carriage after the ink tank

is munted. Fig. 52 is a schematic viewl4 |-ustrating the 5 positiona
rel ati ons between an accordi ng head ink tank groove,and the boss of a
carriage lever Fig.53 is a schematically perspective viewillustrating an
ink tank Fig.54 is.a schenmatically perspective view 10 illustrating an ink
tank Fig.55 i sSRO¥ERENARI dREPYMBELSPePEPGESFLBE APPALATAS WFi Tarri age
before an ink tank is .munted. el ati ons between an r.ecordi head, ink and
the boss of a B8P géeFe€§F9r§3nﬁsaBp§€ﬁgHﬁtPE&PF?lB§r§ﬁb3$V%e vi ew an ink
[ W/schgnatically an in€ tank. 55 is a schematically

tank. 54 is a Eggéxle
perspective vi B a2 Rar FPY§RTH8Pore an ink tank is Fig. 56 is a

schemati cal |y perspect iy%vil%wijé aihIél%ﬁcrh%tﬁi{;%ﬁcj@ngr{ﬂéagxeegg}ﬁ_? he i nk

tank is nounted. _ Fig. i's a“schenati ca perspective view strating

an ink tank. Fhgera®iba 8cSehamRbi €8 LhePBhEBAGHENE view 20 111 ustrating a
carriage before an ink tank 1s nmbunted. Fig. 59 is a schematically
perspective view il | ustrigfing tike L achendd idf tlar Reidwki 1Bkt 5t IRgNt ed.
25 Figs. 60A and 60B are schematic views illustrating another enbodi nent.
Fig. 61 is a sahenhtircembedimkhtstrating - 19

-

—

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

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

Fig. 16 is a schematically cross-sectional
view showing the structure of the embodiment shown

15 in Fig. 15. )

Figs. 17A and 17B are schematically cre@ss-
sectional views showing the structure of a further

i 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



1 still another enmbodinent. Fig. 62 is a schematic view illustrating a
further enbodinent. Fig. 63 is a schematically perspective view S
illustrating a carriage before an ink tank is nmounted. Fig. 64 is a
schematical |y perspective viewillustrating the carriage while the ink tank
is being nounted. - 10 Fig. 65 is a schematically perspective view
illustrating the carriage after the imnk3tank is nmounted. Fig. 66 is a
schematical ly perspective viewillustrating an ink tank. 15 - Fig. 67 is a
schematical |y perspective viewillustrating a carriage before an ink tank
is . mounted. a schenatlcaIL§ perspective view illustrating

0

the carri &ge W mﬁFVeg}HBsFﬁEt%%ﬂkalgrb%Fnﬁ mounted. Fig. illustrating
mounted. Fig. 25 |IIu %éﬁfgggl ga?f %Hgkrggigg gﬁﬁg 7§%Q%g%h!cally

per spective view the is a

schemt i cal | Y, peLSBSShE¥eaLLAY B! DkatanineZd hﬁyéxéhgﬁ ¥iagWschemati cal |y

the ink tank a schematica persp ctlve Vi ew

i1lustrating ﬁeeafﬁhﬁ?ehggéOéﬁ’dagxbﬁ'gn%éggléslﬁk@Hﬂfcegccg'raln@ is a
schematical |y perspeciive view5 1| rating the carriage after the ink

tank i s myunt ed. ahb@hef4ehBodiRERENBEECROLN LRGN 6REat E¥erVbgw.i | | ustrating

an ink tank. Fig. 75 is a schematically perspective-view 10 illustrating a
carriage before an inkigank4i $Ssnaustremati&ally 76rossasechépmtailcal |y
perspective view illustrating the carriage after the ink tank is nounted.

15 - Fig. 77 view sthestratahgyapeospbitgveeguencel| ustrating the state
where an ink jet recording ' head and ink tank accordi ng to anot her
(fnbodinent are 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 another embodiment are mounted on a carriage.

Fig. 27 is a schematically cross-sectional

15 view illustrating a mounting sequnce 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 ejected.

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



parted. Fig. 78 is a schematically perspective view 20 illustrating the
state where the ink jet recording head and ink tank are being coupled. Fig.
79 is a schematically perspective viewillustrating the state where the ink
jet recording head and ink tank are coupled. 25 Fig. 80 is a schematic view
Jllustrating the state where a head cartridge is being nmounted on a
‘carrier. -2l 1 Fig. 81 is a_sghepatic viewillustrating the state where
a head cartridge is being nmounted on a O carrier. Fig. 82 is a schenmatic
viewillustrating the 5 state where the head cartridge.isgg?unted on the
carrier. Fig. 83 is a schematically perspectigggyiew vie¥strating the state
where a recordi ng head and %% ﬂdgmtt&M@W&c&Sr Ing to still-another

enbodi nentlﬁsggaamg gehe Ifl"b. d84 is a sch.er‘rBetLP-iébﬂejde.w illustrating the state
wher el t he*técor di ng head,andililnhlicankﬂb}? e%o pled. Fig) SS,is a

schemat i cgllow raespaceriEli ew 15 iIlusﬁéﬂ%iggogﬁesg@éi%“an recordi ng head
and ink tank according toigtglgcaamﬂﬁéFa odi nent are coupled. Fig. 86 is
a schematical |y pérspecti ve view . iIIu%H%aghngtanbbher way in which the
recording head, ink tank. Anth eaaba®@®8re coupled. 20 Fig,,87 is a
partial |y peespebivsey eM/schenaticallgéiiitﬁﬁaﬁﬂﬁ%&fﬁhe structure of a
carrier and ink jet,carggiggeaaﬁchﬁ@ﬁﬁh to another. e pgent. Fig. 88 is
a partgally 25 sché&flticaliy iIIgzg%gt@ﬂGréhenpé¥§B%%?|ve vi ew structure of
a carrier g to anaqth hep ediei rew structure_of Liigertcand i nk j et
cartridge acedft di %ﬂ?%ﬁ% FI another_ __yie ink tank actosd

notheTr embodim

i ent are mount

rically cros

or an
mountind sequence £
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still 2 e
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enbodi nent. f - 22 1 Fig. 89 is a partially perspective view
schematically illustrating the structure of an ink jet cartridge according
to a:further enbodinent. Fig. 90 is a partially perspective view5
schematically illustrating the structure of the ink jet cartridge. Fig. 91
is a partially perspective view schematically illustrating the structure of
an ink cartridge according to anot her ldnyodi ment. 10 Fig. 92 is a partially
perspective view schematically illustrating the structure of an ink
cartridge according to stiII anot her enbodinent. Fig. 93 is a bl ock diagram
show ng the setup fo k t ank d tec Lony gcgrdingctg At her 15

enbodi nent. Fig. 94 |s a élo&ﬁ 8|a§ gﬂ? HoWn ﬁ55psetup offgh i nk tank

detecti on acgqnel tichl . e TAI LED
DESCRlPTllCNq%F@?E%a%%E ER gﬁﬁéﬁﬁfkéhﬁg éb?g?gg ?gghb° 2"}§1)"e'rlg‘e5cference to
the acconpanying drawiiggsqzthe HrSexhPbasd kb bglﬁaﬂealtrin@etaall of the

.U’

enbodi nents according to the present Invention. Il is a
schenatlcalIwaﬁeﬁ&&eﬁhﬂvenkl9&&'Ebﬁﬁii@éénﬂcébﬁdiﬁgotdlaﬁoh%@Q unit and
carrier unit of a recording apparatus enbodyi ng the present - 23 1

inventi ob. | embogimépta reference nuneral 1 designates a recording head
which ejects ink in 4

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

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

10 another embodiment.

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

Fig. 46 is an exploded view illustrating the

15 ink jet cartridge shown in Fig. 45.

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

Fig. 48 is a schematically perspeétive view

20 illustrating a carriage before an ink tank is
mounted.

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

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

mounted.



accordance with electric signals; 2, an ink tank containing ink to supply
it to the recording head 1; 5 102, a carrier provided for the recording
appar@tus body to hold the recording head 1 and ink tank 2; 106, a head
| ever to hold or release the recording head 1; 107, an ink tank |ever to
mount or denmount the ink tank 2; and 108, -s-head fixing spring to fix 10
the recording head 1 to the carrier 1028 Wth these conponents, the
recording head unit and carrier unit are constituted. Fig. 2 is a
schematical |y perspective vieM/iIIustrating the recording head 1 and ink
tank 2 15 according to the enbodi nent of the present invention. In Fig. 2,
a referenke nurreral 1B ges? hnkt & FIeemad yP‘FﬁFB?CMVEh"&@?"ves as the

i nk passage fo to, be supplied fromthe | the recording
head 1; 11, aﬁ ﬁbbﬁ% %%gl%ﬁrY%F%ﬁuﬂﬁﬁﬁFn ?rb 2§aP%eank tank 2 to

the recordin 39 4. 12, coupling nails . t® guide and hol d the recording
head 1 and ink° % 2 mhen |ntegrally coupled 13, coupling nail guiding

rooves to engage mnt o nd | di n
grooves to ho?dgthe |pt§tan gﬁ éqﬂ%en tﬁ% i Nk g?an%ﬂgsgﬁétﬁggoﬁggng hgad 1
are nountgd %oQ?HP&%fdreﬂEfbﬂéméeﬂcw%é?—m%H SreoP@8lg CRERAI dggK101 i's

consti tuted. The recording head 1 conprlses a substrate on which

are formed a ’@éthaéi'éc\‘v@f A ECtiOthI s td ansecegs Leveenerate thermal
energy to be utilized for ejecting ink and a driving circuit to drive them

5 discharging ports apdyl| ispi ik sS4 EBpopeit fipe E0ieackiel t he
above-nentioned plural electrothermal transducers; and further a ceiling

éfard | am nat @tlt$eraoing carcoirskt i tartke. a comon |i quid chanber conductively
connect ed to-each of the liquid 10 passages. Then, the recording head thus
structured Fig. 54 is a side-view schematlcally
10 illustrating an ink tank.
Fig. 55 is a schematically perspective view
illustrating a carriage before an ink tank is
mounted.
Fig. 56 is a schematically perspective view
15 illustrating the carriage after tLe ink tank is
mounted.
Fig. 57 is a schematically perspective view
i ; illustrating an ink tank.
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



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
supplies it to the recording head 1 appropriately in order to refill the

i nk whi ch. has been consunmed by recordlng% If two single bodies i-
constitute an ink tank, the ink supply ttfet 11 is seal ed by sealing neans
(not shown) to prevent any 20 ink | eakage therefrom This sealing neans is
automatical ly or nanually rel eased when the ink tank is coupled to the

recordi ng head ink suypply. Also, it may be possible to

arrange a e cﬁﬁﬁ}iia tﬁﬁﬁ Eﬁ 4¥?qnﬁ?roduced fronlthe out si de 25 as the

volune of ink is beln red%ﬁfd by tqhem |y§ stégther it my be
a de

possible to provide a meth S ih Xt resé%re exerted

- 25 1 slightgy,- téﬂﬁ%é¥héd¥3' nk to be §upplled to the recordi ng head
for the purpose of Inproving the g printing quality as well as preventlng

any ink |eakage. 5 Thepigpcorging J@%%h%&féalm@ Rt pe A& ISAdY O
recording apparatus in operatlon inaformof a cartridge 101 mhlch |s

integral |y fabiinadethtidd 4 heBribyy velke réeser iipiki @any lils be made of the
way in which to integrate them 10 Fundanentally, the recording head 1 and

ink tank 2 arendurttegtrated by coupling the ink supply inlet-10 and ink
supply outlet 11. Therefore, this portion is carefully arranged to prevent
ink | eakage fromor aiFid.ntéekels rt echlematikaidys pgespelat itviee viiewr esent
embodi ment, as shown in Fig. 13A, a nethod is adopted to utilize the
{fflllency of gl s traimehdihe carriage while the ink tank is being

mounted. -~

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

Fig. 66 1is a schematically perspective view
illustrating an ink tank.

15 : Fig. 67 is a schematicaliy perspective view
illustrating a carriage before an ink tank is
mounted.

/ 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.



for the purpose. In other words, the ink supply inlet hole 10a and the ink
supply outlet hole 1la are fornmed cylindrically and then the inner dianeter
of 20 the ink supply outlet 11la is slightly smaller than the outer dianeter
of the ink supply inlet hole 10a. Thus, when the ink supply inlet hole 10a
is pressed into the ink supply outlet hole 11la, these two holes are tightly
integrated while being slightly deformed®2%5 in the radial direction. Al so,
the coupling portion is not necessarily of a nold nenber, but it wll
suffice only if the material has a sealing - 26 1 capability. The other
coupling nmethods will be descrjbed later. J.n e integration of the

recordi ngthead 1 and i k9t afk 5 %wﬁfh?ﬂﬁtﬁ%ﬁ%ikxP%ﬁl f1%e cBtple the 5
ink supply inlege and. i nk_suppl y. out| ctibed; above, the
coupling is i n%iéjﬁélgﬂ% R ?h%é)%%asgeentbegér%%%iﬁnﬁqﬁyééo@gv}%i ng the coupling
nails 12 and cpupligg nail guiding grooves 13 in order to prevent them from
bei ng di sengaged sinply due to any 10 unexpected force that may be exerted

when the head cartridgge;d0l;4s; hand @bt tcuinriddifect e ivi@gration. In
ot her words, the coupling nails 12 fornmed integrally with the ink supply

inlet 10 by noldivgtaagingpetyd ecirhRjen kst |dntink dedok npgd 15 are
provided with protrusions at the | eading ends, and are fitted into the
coupling nail mounlted. grooves 13 while being resiliently deforned by the
portions '~ corresponding to the height of the protrusions. The coupling is
conpl et ed when the profigsi bhsisofa tduhed ttimgllingarsdec tidve eadw t he
deepest portions arranged in the rear sides of the coupling nail guiding
&r/\ooves 13. FuklHestrapingouplinky teaik.s 12 serve as

4 Fig. 75 is a schematically perspective view

10 illustrating a carriage before an ink tank is
mounted.

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

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

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

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

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

carrier.



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 coupl ed.
I n other words) the coupling nails 12 are nade | onger | 27 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 |leading ends of-thk ctoupling 5 nails 12 are cut off
di agonal ly. 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 nail guiding grooves. Also, the protrusions provided at
the | eadilng ends 10 ofigheBkotdia mFhematdcry igwe IWE AL IIF Hi%igonal Iy to
pronote an easj er engagenent by serving as its .guide i égmadirection
i ndi cated by fPYF FOEEE 1% oo cATYTiG slsri?ﬁg‘@t ,'“Cmqﬁ tHe oupl i ng
nails are 15 éqgided on the recording head’side in the present enbodi nent,
its position S THot: confined thereto. It may be possible to position them
on the ink tank 2 si or ! i Of 1. I r.qi . and ink
|18 0PI DAY N 101 G G35 hEAG e

tank 2. 20 Now, the §%?ip i'on Wil the mechani and
el ectrical conerd NSO tid1ehd L Yalit?d aliead sl mpBnltle® @ iy 102. Fig. 3

is a cross-sectional view illustrating the portion where the carrier 102 is
coupled to theagbidecording head 1 viewed in the direction indicated by an
arrowain Fig. 1, in which a reference _ 28 _ 1 nuneral 109 designates a

positioning pin whichFig. 83 is a schematically perspective view
illustrating the state where a recording head and

C:; 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 recordiag 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 according to still another

embodiment.



fitted into(a hol e provided for the recording head 1 s fixed to the carrier
102 to set the position in the vertical direction in Fig. 3 and in the
direction 5 perpendicular to the plane thereof; 110, a stopper fixed to the
carrier 102 to receive the recording head 1 which is pressed in the
direction indicated by an arrow _a in Fig..3,,401, a flexible cable
electrically connecting tote- recordi ng apparatus- body 10 and the
recording headyl1l: 111, a pad placed between the flexible cable 401 and the
carrier 102 to support theFiigexighl e cable 401 resiliently; and 15, a
contact provided fgéhé he recordi nglﬁeﬁdparafgilf}l,ectri cally connected to a
heater unit in the recofBiemihead 1. 15 ~ The TeRfikSmertwad J.is pressed
in the direction 5QQ§Qgted.by an ar %ﬁﬁﬂiihy mpans of the ' heaﬂeYixing
spring 108 through a I@?é'lrlﬂgiecgcic%r Qt shown. I,ts§rb‘6§ht-ieoafi $punani nously
fixed by the hole provided for the rgéﬁﬁdtngahggg 1, the positiorfif¥g 20 pin
109, and the interventionfd9.toe $dopper 110. In F?ﬁ% ¢w®od1M@nEecording
head 1 and cérrieacﬁu%ﬁ re nechanica.l%??ﬁiﬂﬂﬂyjpe@ so, there aréearranged a
plurality of electrical 'V%da datiyag Bgi,nts on the P&fttdve 1G5 LHf 25 the
recording head ljatdchhe egd of the fr&iPsl éheagtguélgl in the positions
opposite to each other. B BRessing themwith a give uﬁ?eggutge EH%

recordi ng - 29 1 appq&&}us body and the recording head 1 are
elestrically connected. A1 NES J'jwractptérr «_the plural electrically

c@}acti ng poi nF§hﬁ’ﬂ®ttila§J_'l cont act un%é?léﬁnpeegﬁgg@.. To this end, the
pad 111 rmade of 5 a resiliegtlﬁévstfgfig inserted in TKE ¥dmpr essi ng
portion so as t%aﬁFéédgérg§ o cpntacting (ﬁﬁﬁsﬁtmnﬁﬁuyé The material of the

pad 111 igosilicon rubber, or Tang %ne%ﬂd it is arrang° Mmaing he
reaction force exertedFu@er@gy.mhen depresgédem©0daﬁ@n{0 much smal | er than
the force exergggeggtthe head *S ) - .

lcally i1lus

trat;i
9¢ accorg; Tucture
J.ng of an ink

4 partiall
ew




fixing spring 108 which presses the recording head 1. Particularly, the

el ectrical contact provided for the 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 nmade reliably. In this respect, the

el ectrical or nechanical connections are arranged on the recordi ng head
side win the present enbodi nent) but -i 2Bespective 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 nmechani cal connections separately on
either side, reSHRRHIRR y. IDFigw, 1t e ¥REQFEREE ORURRTRLE nade of the
handl i ng of t ecording head 1. and .ink tank 2, that is, the nethod to
repl ace an exgeug’s %"og*fen?g? aricording head :f%haeh%?ﬁ" nk"kahR 2 or to
replace the regqigi : ich is disabled tp be used any nore due to
some causes. As a #?%gggﬁg'eﬁ%}ﬁggﬁﬁgﬂﬁ%ﬁP?£§MB h ?%el%krgi§Fding head 1

and carrier 1QzdaifiRpsed %é&fs}% lc:[q_r rgoertr}é)%,?%%gqs{rgggﬁg%ﬁghpead 1 and

ink tank 2 are renoved as they ar in a coup in a

state whese {Mop are diataehied AR ESAHEIrd0zd ey Al gruLef er red to

as off carrier 10 condition), the recording head 1 a are

separated or &ouiy eth hold Ghet retordEehReMmidcal |andefHpecinye; Vi ew
illustrating the state where the recording head 1 and ink tank 2 are

renoved from tUfé car hiemd 1@Xeas tiohey 185 car eellddde ithed raupt@thgondition.'
In this case, the head lever 106 is pulled up fromthe state as shown in

1 to thehedsh thiiod 0dhown iimkFitgnkd Aeveirattiovalount dmn ddmeowh€ ecti on
(nhdi cated by an arrow a. Thus, the pressure exerted to the recording head 1
by the head 20PE XKy tepki Ry 206 i198neireeed fAmimg sHmimg ure, fihe
recordiaf heaq 1 and ink tank 2 are shifted in the direction indicated by
an arrow D as ‘Pfiey S5PEIIPE| PepR & E8uhed caswdier d® by Aitdvethgsmt shown)

arranged in tggm%%égk%%'lgéé Thi% gguseﬁ tge 2§ en agegFQL bet ween the _
positioning pin and 't N8 hSFECSF P Re PPELOMEMTy Fr ¢ heisengaged;
hence 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

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 1; 12, coupling

nails to guide and hold the recording head 1 and ink

tank 2 when integrally coupled; 13, coupling nail

guiding grooves to engage with the coupling nails 12;

and 14, ink tank holding grooves to hold the ink tank
25 2 when the ink tank 2 and recording head 1 are

mounted or demounted. With these elements, a head

cartridge 101 is constituted.



enabling the recording head 1 and ink tank 2 to be - 3i 1 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
whi ch the recording head 1 and ink tank 2 are coupled to separate them and
repl ace the one which requires the repl&cenent. Then, by the coupling

nmet hod described earlier, both of themare integrated and nounted.in the
carrier 102 in the 10 reversed order to term nate the repl acenent
operation, - In this respect, the hgad | ever 106 is used to rel ease the

pressure &xerted on t & EE5PF g9 B5G91 1 AOPREISRES BN EUBSISE RN but

irrespective -t hi 5 t had,. it nay.be ssibl e to. make _.an arrangenent
so that the |g'§elicb’m%ﬁréh féefg?ges? Pbré‘rPé&ngBﬁgehsﬁg?”%h&aﬁ‘aﬁe shifted

di tly. Al [ ti .o, th d, fixi [
06°Fs Veen | orproagRRagt ke sRhorlealRh i KB ERy . BB RE° Ll 0P

possi bl e to ugeraekakehlnlo o] h Lkes havik s SPLLN ahility for the
head 1ixat i on Furtnernre rr ead B s il e PeRLENEL " 1R e

recordi ngsheadidchagdginly barks2ahl 1DQueQUPLELagt &t Bob¥ebpbAlRg t NE
recording head 1 25 directly against the pressure exerted by sugh a
pressing meanse Wheh bliether abowedeehsionePt pturdheefiott ovtAGrmal
transducers; and further a ceiling board laminated
<:> thereon to constitute a common liquid chamber
7 conductively connected to-each of the liquid
10 passages. Then, the recording head thus structured
is mounted 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 supplies it to the reEording 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 prévent 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 intréduced 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



- 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 i nk tanks having different
colors can be retained as they are i t2% -off 10 carrier condition.
Therefore, it becomes 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 recorging geag 1 and carrier are still fixed 15 &hereinafter referred
to as on tarrFér986ndi PREAFiVEi gn ShesiBksEReRAt FuAPRy efeitopdde ve vi ew
illustrating }Q% s%ate ere the ink tank 2 is separated fromthe recording
head 1 on the*Carf aP91882d| fornthecBLEROEG Bl FMRZOYFNEh&PEank | ever 107

20 fromthe siat in.Fig. 1 to the podition shown i.n Fig. 5A
rotatively inb?ﬁgtgﬁgggPFgﬁEYnafcg?ga By gﬁeg?Pg&PS,aﬁylé9§r (not shown)
arranged in tﬂgaﬁgééler 102 engages with the ink tank gui de groove 14 which
is provided on the side of the ink tank 2 and 25 is shifted in the

directionsindicated bynan-acoptilg! Redd 9 2na’inkNkSnkuChilteysbfie fixation
e 1g. 1, an -

of the recording head 1 is int sane state as 3 1it is

not shifted togetberevbitiihfeapphriehk 2n ASELEELHN! ¥n sh@ogmgageﬁent
between the recording i head 1 and ink tank 2 are di sengaged; thus enabling

themto be sepacatedidgeriheryhibyhald oim ggtHE1Y NRabBaNKaelOwRenshifted in
the direction indicated by an

(i} them. Now, the description will be made of the way

in which to integrate them-

10 Fundamentally, the recording head 1 and ink
tank 2 are integrated by coupling the ink supply
inlet 10 and ink supply outlet 11. Therefore, this
portion is carefully arranged to prevent ink leakage
from or air intake into the ink passages. In the

15 present embodiment, as shown in Fzg. 13A, 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 1lla 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 lla, 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



arrowc in Fig. 5, it can be renoved fromthe carrier loo. In this respect,
if the recording head 1 is resiliently pressed by the-head fixing spring
108 10 as in the present enbodinent, there is a possibility that the head
fixation is rel eased depending on the way the separating force is exerted.
It is preferable to arrange the structure as follows: Fig) 6 is a schematic
pl an vi ew showi ng the z5 way in which-sih-a force is exerted. In Fig. 6,
the recording head 1 is pressed by a force fl exerted by the head fi xing
spring 108 to the carrier 102. ,' Also, it is assuned that a force f2 is
needed to 4 di sengage the coupling nazis 12 and the ink supply 20 inlet 10
in order to seFERERie it r e dithgrheppprl iaved netthadniwidl IBethis case, it
is possible to prevent_ the fixation of the recording head Z to be rel eased
in the separ atdefFoiradtiad®y defining the strengths of the farces as fl >
f2. 25 Here, in the present enbodi nent, the“separation is _execufed by
exerting a force equi VAl &€ P@tﬁﬂéaﬁéP@e°¢2ﬁ§§ FESoEme MsAt Yo7, but -
34 1 irrespective qf this _nethad, it may be possible to arrqp e_the

structure so W& e §aH tzanlz’hzlqi’es i 3G 198N Fhd i T HRTD R di cat ed
b b.n FE g | di it .di t 5 di
a1 ang i niremety Sytha o doSog 4% Sinnty) SiARY A0 4L P r Pha @ 1
fol |l owi ff i ot t is |6 drfd: 3 isst de: It i
bossibl ot o Casexdbe ey} the A5G 1IpICE ATl SedRd L D ot

when it is sepalaldd RnmpdRSh@Rith Gyt ?%o%@i‘ﬁ@nftitﬁuwu!ﬂrin@f rddwe d ank | ever

107; thus enabling the prevention of the ink scattering fromthe ink supply

Lol et 10 and ighe Seupnineuinladll blhidlbhg oiodVest NG @n wrdemers for hol di ng

(EE; recording head 1 by hand directly. Accordingly there is no possibility
at a hand t pravent hewi Eront Ypedhgt Hesienlyagjedc tsiimp Uyo drlee t cofariyhe

recording head 1. Hence, it is possible to prevent any 20 unwanted

cont anm nabi on vaiexpeatwd dogdecdhadvaayebe exerted when the head

cartridge 101 is handled or to facilitate the
integration. 1In 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 atithe 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



effects on printing. Also, the portion where the force exerted by the ink
tank 2 can be specified. Therefore, it will suffice only if such a portion
is reignforced. 25 Al the other portions can be structured thin to nake the
ink tank lighter with a nore ink containing capability anmong other effects.
- 35 1 Subsequently, the description will be nmade of the structure and
operation of a recording apparatus A whérern the above- menti oned recordi ng
head 1, ink tank 2, and carrier 102 are nounted. 5 Fig. 7 is a
schematical |y perspective vieM/iIIustrating the outline of a recording

appar at us .enbodyi ng he. esent i ny o] rrier, 102 mn head
cartridgellol g%?ﬂgt%%u ds%%%l%.bﬂg % gh %%o 3t %P?)CO%%age with the 10
spiral groove %Q?lgflg %ggdtgcrggvg_r}o g o L relatedawi $h the nornal
and reverse ro Ions of a carrrer 2a and rotated t hrough a

transmi ssi on ngghank SEné Nl S T,byét idle-canpdercis 1961 pagsayed in

the directions indicated 15 by a roms a and | ow ng the rotation of the

lead screw 103putieee) 18, r efi@FE€NCEhdUEE@Ind ndedOngHeScqusiinlg shaft to
regulate the rotation of the carrier. Also, with a carrier sensor 510., the

carrier 102 eshablsshpsatéecposdtf afid{derial ppsi tTmiy edgondhey directi ons
indicated by arrows a and b. A reference nuneral 301 desighates a recovery
unit which conmput sesf apeapi@2sdacengad hict=li gocide gimgesird icecbion he head
cartridge 101 at a given position (a honme position, for exanple) outside
the recordi ng P5dieabed opy tére dmeelw carin | Tye. 1D1to dfatil cbptadikece and
retraction driver (not shown) to keep the cap in contact wth the
{ﬁfcharglng supPeReeReN Hrvibeithe coupling nail guiding grooves.

Also, the protrusions provided at the leading ends
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. 2.
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 cross-sectional 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



1 when recording is at rest or the |like occasions. Also, it is possible to
arrange a punp to suck overly viscous ink, dust particles, and air bubbles
fromthe discharging ports when the cap is in contact with the 5

di scharging surface in order to maintain the ink ejection conditions
desirably, and a nenber to contain such an unwanted ink thus sucked.
Furthernmore, a wiper (not shown) is pré¥ided to clean the vicinity of the
di scharging ports-of the 10 head cartridge 101. A reference nuneral 201
designates a feed roller to feed a recording nedium®6 in the directions

|nd|cated by an arr in Fj and 202,. a pjnch roller o, press the
recordi ng ngd?lﬁrﬁ?%agmiﬁ%s‘ije ’ré’ﬁ%esf eaecp‘?s’ofrlr ingy PIFHERLERoLE; ng nedi um 6
is fed inter t e rectio dIC ted arr n Fig. 7
whi | e bei ng g.k%%ﬁ %y 23 I}‘ 1 %)fprfchesd; t o1 T% ers the ﬁeg?xéée]ﬁn?oﬁ?ga ;01 is
coupled to a r z%?%% [P chani 20 forned
by g feed rolf%rg gear n%éé % Ic}r Iglltbas%%l er ﬁgo%%ﬁsggasﬁ?o receive
the transm ssyop:Ddal Nild MdH fPreRy . A Stha P Ghd Qiile%cg £4n I's capabl e of
y t

being in contact with or apart fromthe feed roller e operation of

a rel eases| evssrpdil i Abl 4 Nef eiRNGA JHETRIHAIr 8¥; dESy ,gr@t%oﬁﬁ@faten to
regul ate the recording surface of the recording nedium©6 t eep it flat.

Al so, it may hixebss e cardier 10 Provirdedaveny fecpreivegt the
recording medium 6 from being raised by pressing it against the platen m
207. A ref er émad nureriath 23 miessgpdatios theb dirscitdrege imdicatedi bR rot at es
in synchronismw th the feed roller 201 to deliver the recording nmedium 6
ter recordidy 3FFPMhe dinr ditd-ords i40di.cat ddenibde aatde c in Fig. 7. There
provided a spur roller 214 at a position opposite to the discharge
Toller 10 212 ISFHIAR e GoRRGSHING (H® FRCETAknG agRRwRa tus: 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 head 1 and electrically
connected to a heater unit in the recording head 1.

15 " The recording head 1 is p;essed in the
direction indicated by an arrow a by means of the
head fixing spring 108 through a lever which is not
shown. 1Its position is unanimously fixed by the hole
provided for the recording head 1, the pogitioning

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 thé positions opposite to each other.

By pressing them with a given pressure, the recording



rollers, the recording nedium6 is delivered outside the printer after the
recording is over. As shown in Fig. 8, the recovery unit conprises a cap
4021 to cap the discharging surface 15 4002c of the recording head 4002a; a
punp unit 4023 which makes the inside of the cap negatively pressurized to
suck fromthe cap 4021 the waste ink forcibly exhausted fromthe

di schargi ng surface 4002c and forward “P? fo a waste ink tube 4031d;.and a
20 transm ssion nechanism (timng gear) 4024 consisting of a known cam and
gear nechanismto transmt driving forces to the foregoing cap 4021 for its

f d and back t with Lo ¢ dischar gi f 4002
s wel| 0.1 GPSPREe BV F PRty ofnd bR sTRETER MM PR IUARE G023, To Che
f idting 4, 1 ti i Yi f i

moor 1St ranth e PR kR eatAEabRl T, RECEnE YOARELeReTelle MIBSEY 7o

the punp uni te#023: £0APL} SEon fa B UMY ho PR RISENLLN K Gontadkn whi cha

reference nuneral 4031 signates a cy?lnder having a cylindrical 5

cylinder portigdef08dfpAddls Soflli Ufo MBNDST eA MOt tBEOPEE WHiIChhadlel dgs a
pl unger 4022 which will be described iater. Then, it is partially cut off

in the ay al 4diresilodnt mPtoyide 28 inkePtesdape; tH@3¢tbmpaesapngever
receptacle fornmed to allow the | ever seal which 10 will be described |ater
to be inserteporicn,sa a=fts epressnutiesse ddBtiactibsggpatiessan i nk suction
inlet which is opened to a given position; 4031d, a waste ink tube the
integrally foevneelyeadThe mateviahhdEhthe pPadekibdisnsdlicwaste ink
absorbent 4028: 15 al so, 4031le, a cap open and close protrusi on which is
ressed by t HEURRGT opkRr #rerEPbee 27 Yboky aFrapged thatnghgear 4024 to
(i%use the cylinder 4031 to rotate to open and close the cap.4021.. A

ef erence nunEFF 4R T ARSE oSt ERed B when depressed is Tade
10 much smaller than the force exerted by the head

fixing spring 108 which presses the recording head 1.
Particularly, the electrical contact provided
for the flexible cable 401 may be extruded when
configured in 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
- 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



20 conprising a operation shaft 4022a, a piston stopper 4022b, a piston
receptacl e 4022c, and a punp seal stopper 4022d. Then, a groove 4022e which
serves as an ink passage is continuously fornmed on the aforesaid operation
shaft 4022a. This groove is 25 partially inserted into the aforesaid guide
of the cylinder 4031 to hold the rotatign_of the plunger 4022. On the
operation shaft 4022a, a | ead groove - 39 1 4022f is forned to control
the reciprocation of the plunger 4022. The protrusion (not shown) of a
stroke 9 gear 4005 is inserted into this | ead groove 4022b. Then, by the
normal and regegsenr at akioBaKOkahRe2 S0t tOKLe et 4008, racdeaiihgd stroking
anount is given to the plunger 4022 to generate the negative préssure. A
reference nungeal 40@Rid@signatiesbledi 66 Ofe MBSled Odnd wobleduerteri al such
NBR. Its outer_ 10 dianeter is made |larger than the inner dianeter of the
cyl i nder 4031sbyeacguges.anount, and it is Tppropriately conpressed when
inserted into the foregoing cylinder 4031; 4033, a punp seal nade of a
rubber material such as si ficetr maeerthe NBFRatiwbncbetBees itheerted into
the cylinder 4031. Its inner dianeter is nmade slightly smaller to obtain a
gi ven preSsurcegpriingspeat foanfecpruigerlUd2ds ahelledsether FTPM can

reci procate in the cylinder 4031 by being pressed by the punp seal stopper
4022d of the PbepFarRgerPTr4892.afbet FRCPTEIRM herdpl a8t ¥Ds2tenk 20, it may
be possible to reduce the sliding frictjon petween t cgl%nder 4031 and

pl unger 4022 BYy<appMyVR PﬁbFPEﬁg?r?oﬁthls%ﬁf%uﬁ?%ﬁfgﬁe pBkB-seal . A
ref erence nUMRLal 2084a952L902LR3:2 FRR, Hed St achfl! PhofUiAg (not show)
éﬁ) carrier 102 (hereinafter referred to as off carrier
10 condition), the recording head 1 and ink tank 2 Are
separated or coupled.

Fig. 4 is a schematically perspective view
illustrating the state where the recording head 1 and
ink tank 2 are removed from the carrier 102 as they

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

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



seal

rotatively nounted to the

snap

nuner al

which will be described |later. The other rotational shaft 4034a is

- 40 1 hole 4031f of the cylinder 4031 by

ﬂltting, and 4035, a cap |lever seal to which the ink guide of the
aforesaid cap | ever 4034 is inserted by conpression. It is furthe
into the cap 5 |l ever receptacle 4031b of the cylinder 4031. A reference

r inserted

4021 designates a cap nade of 3d@n-annul ar chrolinated butyl rubber
or sone other resilient material having a triangular crosssection,

and is

nounted on the cap nmounting unit 10 4034b of the foregoing cap |ever 4034,

al so) 4042, a prel m nary di_ schargi ng, pad which is nmade of a pol
the Bt

absor bentl as SPHE Yesr dgoit 1¢8%99 Pyt 2Ps3FEQHt &d18n t he

15 absorbent

FAzgetirRa

ymeric

f I 4034. The af ot d | di_sch d
5 absor bent "8 a éaﬁb%ﬁg BrR BELEEnthabi P9 BLBR BEOKE, VR oM (he
ordi nary |nk %|§%t%%% 3 nggg%g%!g n%ogiégllogn IHESOEEE aLy i nk

ej ection is con

ucte

e di schargi ng sGFface 4002c from

bei ng dri ed Bk :0n, Nl 38,88°58" bpen 20n SUDSEALERE LK. obBBedgECT I PLI ON
will be nmade oF an i nformati on protessing apparatus In Ich a recording
appar at us en%dxh@gdtl%cre&%e% LRYERTERE FecbPEP2hROhakADL bhy Structure
and electrical circuitry will be described. 25 Fig. 10Ais a schematically
perspective Yh&Wtiahkust aki BBupeaovd esepapEas aﬂﬁ@mOénanreptLeeeatl on
processi ng apparatus 604 wherein a recording - 41

O

N

10

15

20

25

the one which requires the replacement. Then, by
the coupling method described earlier, both of them
are integrated and mounted in the carrier 102 in the
reversed order to terminate the replacement —
operation.

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

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

When the first mode is adopted, the following



1 apparatus enbodying the present invention is incorporated. In Fig. 10A, a
reference nuneral 601 designates the above-nentioned printing unit; 602, 5
a key board provided with keys to input letters, nunerals, and ot her
characters as well as keys to give various instructions: and 603, an
indication unit provided with a display 2F_i_g. 10B is a schematically
perspective-uiew illustrating the- outer”™10 appearance of an information
processi ng apparatus 604 wherein a recordi ng apparatus enbodyi ng the
present invention is incorporated. In Fig. 10B, a reference nuneral 605

designates a Véf@é’é"ésgr%yé dc%ijiQfabrfl%DJ acing the foregoing recording head 1

and ink 15 tank 2-; 606, a cover for the window 605 to cover it except when

the repl acement oper atydh, | Si@e8C Wl o FTRGeMARAV¥ LYy irfedBdNd aide enough
to provide a head |lever 601 and tank | ever 605 to be operated when the

recor di ng headtahlormigik Batepddced,ealtaged poksAb Ieeftey angr dusmasmly 607

desi gnates a change over switch for the intended replacenent of the

recordi ng heactHe asne nkhicnkexds\Witre treelarenga taveTisadfdres,07 i s turned
on, a carrier nmotor 402a is driven to shift the carrier 102 to the w ndow
posi ti on 605 fihemageraEidnelegoiomgriyorts gowiroved.or the recording area. In
this position, when the replacenent of the recording heads 1 or ink tanks 2
is conpleted, the carrd¥go,10:he recprding hesq flt @pd d-nk stamdire? position
when a rel ease swiitch 608 is turned on and then a recovery unjit, 301 is s
actuat ed to eX&utRe tiRPlafes #& itheYaRd eejidc thhén CouP 1fidhi R SHrid- Bt her

hetore the chaie RRR=Liiq o087 E G dg TSR, RN LA AR A bl ook
@agr am showi Q%J:[Jles Séarnuct;[eurzeet%finglde%tgr_it%ey are in the off .
10 carrier condition. Therefore, it becomes simple'to
change recording colors.
As a second mode, 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 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. In 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 groove 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



circuits for an information processing apparatus according to the present
enbodi nent. 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
work areas for text data 15 and inmge dat a; 5043 ROM for storing prograns
corresponding to the aftorggai d procedures; 505., a tinmer for the CPU 502 to
wor k out execution cycles an?P?oSthft e printing unit 601 to work out the
timng required when é%@gfidi ng operegt togekg,executed; 20 and 506, an
interface unit to conpect sigRé¥s ﬁgeomthe c@?fs‘@zzm O} he peri pheral
apparatuses. Al so, a %ffderlergce nurrerale%beg,ggi gnat es aedmictrt%lnl er for the
printing unit 601; SQS a hedd dn'kvg to trangm Peteggédi ng si gr%calzs and
el ectric 25 power to U'f® he cartri%ﬂé 2 (e @.Qa and 509ke FOLOT drivers
to transmt sighals and elec ?i%’-‘m@g@r r equi red‘%g@? %€ a carn’é‘?lr@t or
402a and - 43 1 faé’éderr%o; 402b, ngpeeﬁi’. ly: 5 g 'atbag\r,v'hgr sensor to
detect the current position o etWeif:,_aer({i,er 102 %hd b}etafe_:lrm ne e?ﬁéinghe
carrier 102 is currem$y catinigs home posititag @r. not, Frows e; and 511,
a paper 5 sensor tgpdetect th 1§r-es;an§g of a re&Bthngn nedi um , & idmkor der
not perform recording on any pl aces didtemnd han t he re%’EFF-tir’r@,geéredi um 6
whem the recording nediume6 is yet to be insert@d’%’ledaf?ecordi ng iRy an
termnated up to the end @h gypage. _ 10 Moreover, a ref 8Petibe puneral 605
desi gnates an extmsfp) ; st orage Subdsms, FOD, HDD, or RAM card, and*5ier an
external intgerface to Iy gte wi t h "ot Rér thpf or mati on processing
appar atuses, or 8e an%{)ol peri ﬁﬁédazl,y ar at usegeﬁyrd@,l,(' n&connecti on 15
with inner buses. In tht'$ p&gﬁg} t, al'thotiytheagt d.ncl uded? i¥eadie; b) ock
di agram shown irFfF:itg.th%l an e é:cteFIbedI‘i),gv\er lXlng s S
head Fix ent Dring 10g

aty i

20

St
25 rengths of



source is provided to supply current to the abovenenti oned el ectric
circuits. For such an electric 20 power source, there is available a
rechargeabl e buttery) disposable dry cells, or AC power converter when the
i nfor'imati on processing apparatus body is fixed for use, for exanple. Wth

t he above-nentioned structure of 25 electric circuits, recordings are
performed on the recording nmedium6 hy 451e recording unit. Now, using a
flomchart shown in Fig. 12, the recording - 44 1 operation control
sequence wi Il be described briefly. Wth an instruction to start recording
by the use of the recording instruction key on an indication operation unit
of a printer Bodgspeclivanoéxtiisamebhbdst fdctmagn bieo peisaritb reector di ng
through the external interface, a series of procedures are started as

foll ows: At fPREFBRIentbeeptsuchheseher theti wbiecdnkotasperdatiison unit is in
the _on line status or not is 10 determnede This is a precaution not to
start any recBPalRg Ypeiantitbs dirpetion Aeddrpé&gdpb¥papa@mEi®wor® tie printer

side when an externpal ipstruction to start recordin% operation is
transmitted narfAry>bPYcBRhtAPEattofdrerELy, tPr SERETALS &S on operation 15

unit is deterpined.to be i he gn.ljne status, the procedure will proceed
to step S. Iﬁefﬁgd§ngg§§a athﬁeﬁnkhgaP%cgrding nmedium 6 is set on the

printing unit or not hgegekﬁgnggggPénPgagoggagagpgggb §'ggglsggwnnthe

paper sensor 511 20 and ot hers S a precaution’no art printing

because i f an¥h9rk8&hegih§oékééﬁ€g E%tgﬁﬁﬁtﬁoﬁeEBr@the”B@ﬂgﬂnéﬂq&is

scattered in the printer staint apparatus 1tself particularly when an
ink jet printen enet Rerkikgols:used as a recordi ng 25 apparatus, or the ink
Cﬁﬂch is arecording mediumis wastefully consumed. Furthernore, in the

ep S2, it may be 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 prevention of the ink
scattering 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 exerted

by the ink tank 2 can 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.



- 45 1 possible to determ ne whether the pinch roller 202 and feed roller
201 are released or not in addition to the detection of the presence of the
recording medium This is required to prevent any irregular 5 feeding of
the rkcording medi um because when the pinch roller 202 is rel eased, the
normal feed is inpossible even if the recording nedium 210 is set. Whether
the pinch roller 202 is rel ease or not mn be detected by neans of a
mechani cal switch provided 10 for the rel ease lever or the like. Here, if
it is found that the recording nediumis not normally set, the procedure

will proceed to the next step 3 . In the step S3, a nessage is emtted to
call the attention of Subsegeaeatdy,t dhseegetsioe ipgdondiwig 11 3o ereaaden oSuch a
message can be emitted by illumnating light in the indication operation

unit' or nake thehptzaictyggn@ndAbperaitaonh@fstepeSPrding MPRAEBEWS ng nedi um
., 6 1s found to have been set, the procedure will 20 proceed to step $4.

In the step, MheTeddortdiengbryesmgptégnedy mecordingstiadd ilon ¥ m the cPU
502, the head driver 508 drives the head cartridge 101. Also, in
synchr oni sm t F@P&wi4:h 2B0Eh E2xEAEE dPRvEFE BOYRTEMd 509b drive the 25 carrier

notor 402a and feed .Qr 4}02b, respect it\zel , toeperfe%rt@‘;ehevrevgordi ng
whil e al I 8wi ng the carrifer 165 PoSHEERIF-CET¥n PEAEBSRS 1 "Stalint hg

O et on e bR, Y 8481 FRCOUT RRE A Sl bl sub scanning
embodying the present invention.
A carrier 102 with a head cartridge 101 being
(:> mounted has a pin (not shewn) to be engaged with the
10 spiral groove 105 of a lead screw 103 which is
interrelated with the normal and reverse rotations of
a carrier motor 402a and rotated through a
transmission mechanism (not shown). Thus, the
carrier is reciprocated in the directions indicated
15 by arrows a and b following the Eotation of the lead
screw 103. Here, a reference numeral 104 designates
a slide shaft to regulate the rotation of the
p carrier. Also, with a carrier sensor 510, the
carrier 102 establishes the position (homé 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 discharging
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



Lastly, in step S5, if an instruction to 5 term nate the recording
operation is given by the corresponding signal fromthe CPU 502, for
exanple, or if it is determned that any nore recording is possible when
the number of recording lines in a page in a given sub-scanning direction
has been 10 reached or the termnating end of the recording area in a
recording medium6 is detected by the Eper sensor 511, it is judged that
the recording operation is ternminated and that the recordi ng operation
procedures are conpleted. 15 - In step S6, then, the carrier 102 is
returned to its hone position as a procedure to term nate the recording
oper at i on.1 Thivhén regqrdddidods B¢ captt AT AR dilkeharcgiesdodsf ace of the
recording.head 1 for its protection in preparation for the power turn off
20 after the tAekSAnaltt dif FOSEHELlectsr AFRERERePaPPBR. tPhENCK iaverlyt
exanple, the feed notor 402b is driven for a&_given anngnt or the feed notor
402b is driverYAffAUS ifgn CENEtpRAEL1SERSor 2BY024E: BEPE ISR TFOM fGh&s t hat
t he recording yedi.um 6 has been di scharged. 25 Ln thi y. .the recording
medium i s di scHGRFIRG: BPTERAl ePhERePEPB03S; bt FRRERCEL Y LERLI R | on
operation wunit,to.disnl he_term natj = 4 1.recording
operationé; iq1§ﬁ%%§#¥£yﬁéfsﬁﬁ§rép §%%§?a?ésé§ggggéPd%H8I?n?hrough t he

external inter 3 e 6Nl paki re din ati.on conpletely. 5
{;Hé%liﬁﬁéa%dﬁ%lgbﬁgh ggaég%ﬁ,iﬁﬁﬁ 5 EeHBEE b mp y

As descri bed above, e recor tank are separable as in the

present enmbodid®tairPRGchh@R, ul¥aftea@nghROthie shenegure of the ink jet
recordi ng apparatus such as to conduct the separating or integrating

operation-e:i.ther inpfufienermeaer i arwipecondoti Snowh)ohik pabkiideacondition,
followi ng effects can be obtained: Since the ink tank is nounted on the
rier, any itk ceapl whieulbécandtiyhefl the dischargbngeponesded. theus, it is
possible to fabricate the 15 apparatus snmaller. Al so, when ink-is totally
consuned,10 t - widadd @irftirddgenlgli.f the ink tank is replaced, not the
A reference numeral 201 designates a feed
roller to feed a recording medium 6 in the directions
indicated 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 médium 6 is fed
intermittently in the directions indicated by an
arrow c 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



cartridge which is integrated with the head. Therefore, it is possible to
reduce the running cost 20 significantly. - Also, if either one of the
recordi ng head and i nk tank needs to be replaced, it is possible to repl ace
only ‘t he one which nust be replaced. Thus, the operational econony is

i nproved. 25 Al so, when the recording head and ink tank are separated on
the carrier by the use of a lever or-tde +ike, it is possible to control
the speed with - 48 1 which the separation is carried out; thus
preventing ink to be scattered fromthe ink supply inlet 10 and ink supply
outlet 11. Also, when the recording head and ink tank 5 are separated on
the carriler, therrovided mesbdwrtch@ntivien tt Hdha aerarhndeadd bymhand
directly. Accordingly, there is no possibility that a hand touches the
vicinity of roA¥e8 Rginhaaisas dvh@raessdng it 53230 PoesPhPESPo- prevent
any unwanted 10 contam nation that may prodsce adverse effects on printing.
Al so, when tﬁgy}ecording head and i nk tank are separated on the carrier,

the portion where force exerted by the.i tank .2 can be specified. 15
Therefore, the structbird® & m&&d%& ?ﬁac‘thqaqi%s Made strong enough
only against such specifi orti.on. nsequent | of her tions than
this canlsbe deJbSr(fr}%:aa _ed E‘Hi | C%Eg%a?‘r?%‘ t'he S&é‘ﬁ%rgoombéﬁn%ggﬁl ight inits

wei ght whi | e éwrf@%ggo ek WU 2139630 4hd o r:gagrggc m@duhd be

repl aced, the recor eads an nks can be as they are

still in the goupled A& inHOM the QARSI ik {dited Ny CRhOrS are

m xed. The replacenent can al'so be carried out sinply. 25 Fig. 13 is a plan

vi ew schemat igzaddw i mig.anot heheiebadi Ml idesoralidight ordh®epr esent
ention. Fig. 13 is a plan view corresponding to the - 49 1 view of

He foregoi n@ eboi argrds itfiean oppdsiige toolher vde dhraorgd heokhbere, in which

a reference nuneral 0 112 designates a head clanp lever to fix-the

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 4031d7.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



recording head 1 to the carrier 102; 113, a head 5 contact to connect the
head el ectrially: and 114, an ink tank pressure |ever which is interrelated
with an ink tank | ever 107 to execute the integration and separation of the
ink tlank 2. The head unit and carrier unit of the ink jet recording
apparatus 10 conprise each of these elenents. In the foregoing enbodi nent,
the recording head 1 is pressed to the38topper 110 in the direction
indicated by an arrowa in Fig. 6 to couple the recording head 1 and
carrier 102 nechanically with s 15 the pressure exerted by the head fixing

spring 108. T, h or fixing the recording head is not. confined
thereto. 1t n€§ng§}lp‘g§§{)bl e to adopt a nethod given below. In other words,

the head clanp | ever A.igois go struct ur id material to be able

_ ! ﬁd a\ﬁgh a rifs ;i
to rotate and move in paral F3F,PHER WHih 404 2FOTRITS ftt 2rPAYPEST press t he
obj ect. Here, Sesek 1 phi ry ‘ﬂgﬂgje f Lxing.the
regording hegﬁhﬁg t he cgfﬁ:g$b%% ! %f |rst,gt{E¥%%éE?%I%%%£%§£ ?s ' 25
t ted to 40® iid i b B4 i i . Then, th
Fecording head 3 1 oel i T e LB IR T PESAR2 wnich are

recording head 1 itsel 2 which are in

t he - 50 dylidygr et St AL ddped tadide ridibet rasd+ Oéhémkcat ed by
an arrow=a in Fig., 13 and shifted fromsuch a state shown until the

| eadi ng end ofhidie gwictesliagphesged 4 Dwhiath Wi Ihed ek eoibagt 113, 5
Fromthis state, the head clanp lever 112 is shifted in the direction

i ndi cat ed by l@te#r oWhen n i gis kSambidldhaiuiy afift drecdtten awtaVe at the
position which is indicated by a solid line and is fixed as it is. In the
head contact “PFECHEFeHq iRFAVISR an Enj) Has sAgechdd 3P desardmed i n

njunction with the foregai ng enbodi nent. Therefore, the recording head 1
pressed back S™ ﬁ%&%%i%%i%@é&%% deVer Faal Mhich3, but

i wed 1510 hor e LiALE HS GRIRARLE Ty HonBe GPBE 66dnt cd 88 pross | 1 back,
Lhe contact pesmsuse o, ieal IR Mo st Al the
inlet which is opened to a given position; 40314, a
waste ink 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.
A reference numeral 4022 designateé a plunger
20 comprising a operation shaft 4022a, a piston stopper
4022b, ? piston receptacle 4022c, and a pump seal
stopper 4022d. Then, a groove 4022e which serves
as an ink passage is continuously formed on the
aforesaid operation shaft 40£2a. This groove is
o5 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



in the operation contrary to the above, and withdrawn 20 by shifting them
inthe direction indicated by an arrow b in Fig. 13. In this respect, for
the separation of the ink tank 2, the ink tank | ever 107 (not shown) is
operated to cause the ink tank pressure lever 114 to 25 be shifted in the
direction indicated by an arrow b in Fig. 13. Wth the above-nenti oned
structure, the follow ng effects can-b&9%bt ai ned: - 51 1 Wen 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 clanmp |l ever 112. Therefore, the 5 recording head 1 is not shifted;
obt ai ni nglan éRRZfcds fermedi itot goniresd, tRReReBAPTOERELPAK Ofatke®2 i s
separated in the on carrier condition, or tFe %ecording ead igand i nk tank
POFns &

2 are separ at 8FYE6H & 2car FPEr PIO5TYHICR | PREDE OB BdSSEQXE t he
shifting direction,s_as _indicated by _an_arfow b.in_Fig. ccor di ngl

t he ope?ativi@fafé4pﬁﬁrdﬁed?sﬁf ?glﬁxfg Bﬁb?aﬁgﬁﬁeﬂfg8%8néﬁ?8§r|y shoaﬁﬁg a
nmet hod accor di t 0,.anqQt her digen - i 4 ca.teference
nuneral 115 dg@%EHans%%ehggggggeégﬁr%eYégg? #QFE?QB“% ﬁgaakgontact 113,

whi ch can ot ate.q eagEEQ hBXB%r§|hggi§Q& %@Pokﬁnseﬁﬂoﬁhgpﬁgrg&b%%d on the

r
i nner ;idé of the c ler. According to the present enbodiment, the
fol | owi ng proggdyh@s pih eQe4bee@otQeﬁéfa%@etﬁérﬁé?ét108 and recording

head 1. The head fixing lNever 115 which is rotatively fixed to the carrier
102 is rotategre@suke.position indicated by a broken line
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 of
the cylinder 4031 by a given amount, and it is
appropriately compressed when inserted into the
foregoing cylinder 4031; 4033, a pump seal made 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 40é2d 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 1lever. 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



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

pl ane r - 52 1 of Fig. 14, so that the protrusion of the recording head
1 is(blaced bet ween 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-fu4®i rg | ever 115 by a neans 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 foregoing enbodi ment
described in Fib. 13, the contact pressure 10 is secured by the conpressed
resilienge ohollhe4Pdsifl pénthancylinder AL8d] bnesBepafatitdndef the recording
head 1 and carrier 102 can be perfornmed by the operation contrary to the
above, and weRAdAAWA.by SAPfipwgrt sead 150 whiek ther Rk HiBE&rpendicul ar to

t he pl ane of Fig. 14 . _In_this respect,_im orger to aegarate the ink tank
2, the ink t8fktheyeforgyaifofaBhdarsTi 403heist HASEHEERI P¥ the ink tank

I 114 in 20 t di t] i ndi b bin Fig 14.
Wih the abobeTREREFORBA sEFuLPUFRELERE FOTTONTho ol s bhecahPhe obt alned:
When theink,Lagk 2.3gRRLaLLOR0kILPEE PROdy i dbe gpagartier condi tion,
0 € i ng head

the forc@ exerte n recor I's recelved by the head

stopper 116 so as no t r gl b iLfted; hence
obt ai ning an inprove% %efgggﬁﬁftgsméP?PSgbﬂg %?gggai%%? ?5%?band Fig. 16

illustrate thgqknkePaasadfutaYPEhPE1 Phaté® b@EPL dhigb8eadragemenk 0 tank
according to still another enbodi nent of the present invention. Fig. 15B

shows the casenvheresibeehfkmaugpliyl ONaYEhg 14 bt sSangdkadf caosesil i ent
Ctgterial such rupber, and'it is possible to nmake the.inner.
section, and is mounted on_the cap mounting unit
10 4034b of the foregoing cap lever 4034:; also, 4042;
a preliminary discharging pad which is made of a
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 Subsequently, 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 schematically perspective view

illustrating the outer appearance of an information

processing apparatus 604 wherein a recording



di aneter of the ink supply outlet 11b smaller than the outer dianmeter of
the ink supply inlet 10a; thus inproving the contactness-between the ink
supply 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 also inproved. Further, since a force required to deformthe ink

supply outlet 11b can be 15 small; it &% possible 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

annul ar having an acute end zO while the ink supply outlet 11c is forned by
a resilienht mprratusuvehbedy ingbshe wrdrrnt abryvént £onVien separated from
the recording head 1, the ink supply outlet 11lc of the ink tank 2 is closed
so as not tC)%H¢QW@Qw®¢¢®k | eakage fromthe ink supply 25 outlet 1lc.

Therefore, the ink tank 2 itself can be handled in an excell ent condition.
Al so, when the ink tahk @F%ﬂﬂﬂQﬁxxﬂcﬁqﬁfqﬁﬂﬁF]P%Wﬁﬁﬁﬁ ol coupled, - 541

th te end, of. the ink | et, .10 hol the i nk |
out et ”ﬁce?od%)%wﬁ%méﬁ”nwﬁ%ie@g%ge'e-%%ﬁfe o HET IR bhbl 98- of Ik

et B S AT TR S

connect or separ recordrng head smal

Fig. 16 illu e .ﬂﬂg; ﬁg&ﬁl&g & Fs PEQVi ded in the

di rection per%?odeﬁé %]ar&t?%ec% direction %E? t% In passagsé By shifting 10
the ink tank 2ijd Hhel&ug egld uPeiRNdifd o3 0 ddeidd B0t O6nFig. 16 with

respect to the recording head 1-, the coupling and separation are

performed. Awhit |§r5¢@3§@uﬁﬁmga mrgfljl a Bag) i g nesber 10f nade of a
(Z§S|I|ent mat eri al such rubber is provi ed 1~ to prevent ink | eakage. Wen

e directi onschemathicdll Thepgegmatiing ey 11 s tnmatnt eyl nMedemvanted are
the sane as the directions in which the ink tank 2 is
10 appearance of an information processing apparatus
604 wherein a recording apparatus embodying the
present invention is incorporated. In Fig. 10B,
a reference numeral 605 designates a window provided
for replacing the foregoing recording head 1 and ink
15 tank 2; 606, a cover for the window 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
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



nount ed or denpunted, the structure will, be the sane as the foregoing
enbodi nent, but such directions are ~0 arranged as indicated key arrows a
and b in Fig. 16, the nmounting or denounting directions are different for
the recording head 1 and ink tank 2..As a result, the relationship
associated with the forces as Shawmn in Fig. 6 will be elimnated; thus
making 5 -it 'possible' -to nount or "_deggount the ink tank 2 and recording
head 1 with a mninumfarce required. Figs. 17A and 17B illustrate another
- 55 1 enbodi nent according to the present invention wherein the nounting
and denounting of the ink tank 2 are controlled. Fig. 17A shows the state
where no 1ecoridi rthikead tonekst RBmeNosabkoR iwhepr esepliecase Swiltickh a

ref erence nuneral 151 designates a head detection |ever rotating in
response to tl6@8misntturgedr odeananthag of reheveegonding3fdadsl: 15la, a
pinion transmtting the rotation of the head detection |lever 151 to the
rack 152a of acsuepedr tbS2xegqutankheohnkosuctipayvendt gjestiosl. t he
installation of the ink tank 2. Wien neither the recording head 1 nor the
ink tank 2 isOpr #§@dng bodhotherhzadovuerkcPPeratégrE - 15TPHAd ARk control
| ever 153 are arranged to block the installation passages of he i nk tank
and recor@ingcf5rﬁ§gdsfat5§ FﬁEUSPésFﬂgtFSrBEeEQEEPEdbg$°§SrF §s or the

ik t sh t he, st 152 fted sh det ect i

ever 181 ¢ o°?:ﬁ@naas%?fe5ns§m§£p?5 7chh r%%a?ﬂ't B8R hoNPBEaf 18n OF ¢ he. tank
trol | tall t k 2. 1

ot her wor ds.  #iok PRECRGUPATRD RoaRtad ERC FEPyShubltary 5&5@%% ’

i nstal l ation gf rtclﬁ‘?tt'snE Lagl 7ok rmg‘egﬁﬁdgpxcggslaangg Qppigk | ever 153

g. 17B illustrates the state ere t ecording™h 1 is nounted. The
ad detectlogcbg¥g5né5%oi§hégb§g§gngugmgédgﬁegge installation of the
i 1g. 1

recordi ng head 1 as shown in . 17B. The rotation of the head detection
| ever 15fgis transmttadrig.t he, shoppesrdhdet huneghl 50156

designates a controller to execute main controlling:

502, a CPU for a microcomputer mode to execute

certain procedures, for example; 503, RAM for

providing development and work areas for text data

15 and image data; 504, ROM for storzng 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 to 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



1 the pinion 151a to rel ease the rotational regulation of the tank control
| ever 153 as shown in Fig. 17B. In other words, when the recording head 1
is nounted, the installation of the ink tank 2 becones possible. 5 As a
resul't, 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 derpdBted fromthe carrier 102, the
installation of the ink tank 2 is 10 prohi bited when the recording head 1
is yet to be nmounted; hence preventing any erroneous operations. Figs. 18A
and 18B illustrate still another enbodi nent according to the present

i nvent i o whefeed matorptt2h ngrespedtivehyi it Of @ RAFRESF ASRRSPAEad 1 15
are controll ed. Fig. 18A shows the state where both the recording head 1
and ink tank Pafetertt the ceurgert spesttien ¢5 the S2neies H4.229 put
there is a tapk detection | ever 160 proyi ded beneath the iome $€rt of the
i nk tank mourtSHGTBHTE WretRer chRe | SATDERE 002 A QOISR %gago Fon 160a
of the tank qgectiog.tever 160 {s Egﬁulate by'ggl %gf tanka Lo set its
posi tion whi | & TheP Aok B0BT of°t he" ThiCRRETRTTT o1 T ever’ 150P7R®T el eased

from the cut gfispert)oged06e e lack |Ye 100, I, médfhead 25

| ever 108 is rotative. en fhe S rota the direction
i ndi cated by @n;Qrgpseatnée {@e;féff:&frﬁ‘ifwcc?&?‘é‘ﬂxgl HakPkpiabks 2 are shifted
_ 57 _linthe direction indicated by an arrowat b as t%eyare still in the
coupl ed condi¢t¢r aham tHe ESSCSNONG rhéd fig- 6 whdienEite técHEEONGS possible
torenove them Fig. 18B shows the state where thebrecording head 1 is
mount ed whi | enédibuhnk 1isinfef toyeé imsdeted ot edl. reddwerd bad tet ection | ever
O isbiased by biasing nmeans (not shown) such as a springin the direction
+Ndi cat ed by terminavedtun to Wiestdred iok & grage?. i s not present, the |ever
is rotatedlOas it is in the state shown in Fig. 18B. Then, thehook 160b
engages Mith the cut Méreqrxri on d9frrenteqirazal R0 ciesigmatést he head
| ever 106. Inother words, it becones inpossible to renove therecording head
1 if no ink t2HhECPLEENP} cSEOF2IAASE 125 UFRD, iHPDhe FeRAM n$35%i bl e th
handl e t her ecor di head 1 jtself., Thus, there is nopossibiljty that a hand
t ouches the AU nﬁq%/' o (TR R et FRFE S AR LPIY ?%"(’:o‘?’ﬂ?%g head 1 or

thevicinity o i supply inlet 10. Any20c am nat j on_whi ch may
pr oduce adverc'gs%ﬁgfflexg %n%éral?le%%r%l’f%cgescsa%n%eé/pﬁ’raer\?agﬁsgas hs%zﬁr%%l y. Al so,

Thai the recoral i hanel HRSTIE iR B o PG R Seisn the Tact

el i m natjed25asSth eghyebasadse there is no .possibility -that air istaken
fromthe ink ejection nozzles and the inksupply inlet 10 to be mxed in the

i nk passages. - 58 1d tmid heedvs €goidpcshdinentimlebedédeth i théi g. 1,
the presence of the recording head 1 on the a carrier 102 can be detected
by di scri m natlogk whiddmwam shown in Fig. 11, an electric power
- source is provided to supply current 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 is
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



the recording head 1 is electrically connected or 5 not. However, it does
not have any neans to detect the remaining quantity of ink in the ink tank
2 or ho transmt to an information processing apparatus the information
regardi ng the presence of the ink tank 2 on the carrier 102.-- The present
invention 10 is not confined to this, and it may be possible to provide the
above-nenti oned detecting neans. Fig. 1%4s a bl ock diagram show ng t he
electric circuits of an information processing apparatus according to stil
anot her enbodi ment of 15 the present invention. In Fig. 19, a reference
nuneral 513 _ designates an ink tank sensor to detect whether the Cl ink
tank 2 is [Areseperatibhe coartricdr seQRepcendtillabhe Sescrided prieddai-n sensor
to detect the presence of 20 printable ink in the ink tank 2. The
description of any el eMdrts anaingdrues ioamdor St@rdn e cRFENd PYathehose in
Fig. 11 wll be omtted. Mre specifically,athe ink tank sensor 513 may be
such that nech#sec&f et FOCOTIRIANg FEG IR ey FﬁeaeaﬁﬁgéFaﬁ&?n or a
structure is arranged so as ' rqvi ptic%b sensor, for .the

¥n

| to. d
ourpose. The i APCEGTEOR YBido0ts 24 PRPtEE BPERNGFd O S0u e L8 I ner i -
59 1 that _by nggkn t he ink tqpk 2 with qpér%ﬂéggrﬁrﬁhg?gggggkagp as to
all'y

all ow t he Pemai-fin &&éﬁPit 5358 Fe§8 gc d optlg romoutside, or a

sensor is_proviged de bhe Jf i 1iank o2 L0o38ARZELNELE! Gt i3l gr ei n and

contacts are arrangéd on the sur the 1 nk tank connecting to such a
sensor: thus agpangikiag the contacts on the carrier 102. ’

At first, in step $l1, whether the indication
(:} operation unit is in the on line status or not is
10 determined. This is a precaution not to start aﬁy
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 step 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 pape£ 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 printer
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



Wth the above-nentioned sensors, it is possible to transmt to the- CPU
502 information 10 through the interface 506 to i ssue warning or execute
appropri ate processes when a recording operation is intended wi thout the
presence of ink tank 2 or recording head 1, or the related printing becones
di sabl ed due to the shortage of the remaining ink 15 during. the recording
operation. For exanple, there is a possébitity that the recording operation
beconmes disabled inmediately 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

i nt er pret LsuchPETHRIRet? riq Rring hathar e fined ok n%ozhead 1is on
the carrier 102 tgg ink tank 2 which is absent is nowhprgfent, as a case
whore an ink t3fifk 94 TRMSF 201 are released or not in addition -
e 25~~~ ~. connect ed t he recogdin ad in the. on carrier
condi tion, and % oA I FW It Ce)ﬁhelé‘fetsc?nrceet L?%nhcte"c? it WS Dosi tion for

t he suction o i on .o e.re unj {ith the
above-nenti one cgﬂrﬁ'ct ttjl?i’lefs t%se%)e(%ulj%lv% ngtoe%%\eég{ésﬁtcaryﬁ&be%%ﬁ |ln4e}d. VWiile in

printing, oif ifdedsnd Yaldne SR ndalGrPRIALIQN JreAUtignet i cal Iy

suspended and a warning is given accordingly. Thus, no recordi ng nedi um

will be wastedidsororfderaae d eRhiaga@Nt t¥e indenaankeed @y e is no need
for executing the recovery operation 10 manual ly. Therefore) operativity

wi Il be i nprovistpbodsmidl eofevdie o rerbiditly hditnbe1owicasdie. preferably
used for the foregoing ink jet recordi ng apparatus. Hereinafter, as another
Efgodinent, t hhedgsor itiid @inel Irdlderad®20fisarelease 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 lpl. 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,



15 enbodi nent wherein a recording head and an ink tank are separable and
repl aceabl e, and the recording head is coupled by pressing it to the
carriage which carriers the recording head in a given direction. Fig. 23 is
a cross-sectional view showing 20 the state where a recordi ng head, ink
tank, and carriage are coupled in an ink jet recordi ng apparatus according
to anot her enbodi nent of the present Lnygntion. In the present enbodi nent,
a recording head 25 1010a is of a type which 1is used for "an' 'ink jet
met hod using el ectrothermal transducers to generate thermal energy to give
filmboiling to ink in - 61 1 accordance wth electric signals. In Fig.
23, the painci phe stcoetiing méditre tecoe dshiyfheddidOtbBe ssbsuch that all
the el ements are | am nated by adhesion or pressing on a head base 5 plate
1011la with t hespasningndhgeptbonusamhsti@1tecardhng 10¢ad- 2 &or Heged on the
head base plate 1011la as positioning referemce. Here, in the verti cal
direction in tAtéepnadraneed ¢Eherg. 23 is positioned by the reference face
10 1104a-1 of a front board 110la and a_protrusion 101la-1, while the

hori zontal direction i h2ER&YinkhBrstaReSes Ef gan23nfErPesiPPof@d by a head

positioning unit 1104a and a protryusion 1011a-2. Further, the direction
per pendi cAl ar FBPARAEF 0ERE SERFPERIRT PRYT255023%5 <I1YoRi PYofiBE by the

truded ti t_sh .of _th i laz2_which i truded
P Bartialy o eorerend nbans dont Fetlt ntpenrE0 q00n TaR At APRBaG

itioni i O4a. . = : d 20 b
T m depostti ont obt ahe e oiguripiba PRE i Hers {0E0RaBAg 48 Crection’
heaters) arr anﬁg@éis'wl@%@xk B RS SF eFddbralhdesinds algnpnum and

‘;’ ers to supply electric power. The heater board s connected to a head
exi bl e boar dpdher en nﬁf%@&eﬁ e LechiiRg Ebrechts 48 deenlOl3a’ having

lines "with' pads 1013a-

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 carrier 102 is returned
to its home position as a procedure to terminate the
recording operation. This is carried out to cap the

(:j 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



arranged at its leading ends to receive electric signals fromthe apparatus
body. The connection is - 62 1 made by wire bonding with each of the
corresponding |ines arranged face to face. Then, the ink ejection unit is
formefl with a common |iquid chanber inducing ink froma replaceabl e ink
tank 100l1la through partition walls to partition each of the plural ink
passages in accordance with the ejectiop,heaters and |iquid 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

di scharging ports by polysulfone or the like, is pressed by a spring (not

shown) t oyt he e @i PYFerbRL3a- 2r dhromsSane bemaphbeirag fixed by
pressing with adhesives and seal ed; thus fabricating the ink discharging

unit. The |i quipgbaks tfiass?@eeokdling 190thretdgho theeegteanad ceiling 1012a and
seal ed can be connected to the replaceable enk tank 100l1a in the present
enbodi ment . Tdritdrfaed, Helheel itgtiminpadinggehearecpeddngabpe datricugh to t he
opposite side of the head base plate 101l1la through 20 the hol e provi ded for
t he head PCB I@ihfdleredyhead base plate 101la, at the sanme time being fixed
adhesively to the head base plate 101la. Al so, at the end of the coupling
si de between the |iquid$ gessagbedoebaveand thek regakdingliead @nd er 25 1008a
is provided to prevent dust. particles and _unwanted air bubbles from
flowing into K diXd¢h&rG §§PesebIe ASsdP APEeRISEGDEr ePBPEdMaDt. - 63 1

provided to protech dnl® ey $9030%50Y AL’ $+2hckl®e of the ink jet

(j} recording apparatus such as to conduct the separating
or integrating operation -either in the on carrie;
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 recording 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



recordi ng head 1010a and the pad 1013a-1 for electrical connection as well
as to nmake it easier to hold the recording head 1010a fromits handling
end. The replaceable ink tank 100la has, in its tank case 100la-1 having

ri bs 1001a-2 on its inner face, the ink absorbents 1002a retaining ink
stuffed with al nost no space, the ink supply outlet {hole) 10 1004a to
which the |eading end of the liquid pasggge 1015a with the filter 1008a
provided at its leading end is inserted to make i nk connection, and the air
conduit 1003a (hole) to prevent a negative pressure from bei ng generated
excessively by introducing air 15 into-the replaceable ink tank 100la in an
amount Cojr espAHENOtH ddPardd MG dHardr B (dift ;F efHac gk eed fiknd ank

1001la. On the inner wall of the tank case 100la-1, the ribs 100la-2 are
provi ded in oritk #® Yy eidtdad®iram rt RO tsupp Iyo iinleet rko sampl y 20
outl et 1004a through the inner wall of the #ank case 100la-1 for the

maxi mum uti | i Ziatk crupfly ”Motlet el fotal area of the ink absorbents 1002a by
the force exerted by the capillary phenonmenon and at the sane tinme, the air
conduit 1003a is arrarged aweherf drhe tdesdnddingupglad @md ¢émklOgrk as far as
possible. The ~ ribs 100l1a-2 function to reinforce the tank case 100la-2

si mul t anedus| P& SLPar@ teshtaf] Hilte qagrier.g4hers g AA MeaheEDperativity
when tanks are replaced. The initial anpunt of ink retained in the ink

absorbents 10022939 dd¢ meaPaHda diedd s fHassh9eT&fdddt: of the ink
absorbents 10Q2a in order t ive 5 a negat,ive water head.pressure to the
neni scus of t%écctﬁrrsb@ﬂgatj'i'n s-SHM% W@%ﬁé@dﬁditﬁg%ﬁ’gg:dal when it is
coupled for t cti,onal .purpqse t I il j.ecti as wel
as, for the ople]c%é‘{%nsalt%c%vﬁt#rl;%%g tooé)ﬁ%g\%teinet% ;brﬁ/tt?’%k-ljleéc;é%ggl@e%vﬂee%then a

I ght 10 shogk | tgii‘éertlhg:tgkyégs}iiﬁ% er%'b%%%itn%niynlﬁn%@xlﬁ:%d It may be

possible to control ink rom t
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 enabling thg 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



air conduit 1003a by arranging the provision of a liquid repellent
treatnent for the ink absorbent 1002a in the air conduit 1003a or using a
separate 15 liquid repellent absorbent. The ink supply to the repl aceabl e
ink tafik 1001a comes to a linit when the retained ink in the ink absorbent
1002a becones extrenely small to nake the ink suction of the ink

absorbent 1002a greater than the ink sqﬁgly capability 20 to the recording
head 1010a by the force exerted by the pillary phenonenon of the nozzles
following the ink ejection or when the air induced fromthe air conduit
1003a becones great around the filter 1008a and the air is supplied to the

i nk absor bent @%3?15{% afcéo%rr%%n%r%%%d:iﬁ{eqﬁg@h%ngjr{]e%%dte 1008a. . The

mechani cal and e ric e reco 1010a and

repl aceabl e i nkpd@dRked 001d tihd DR, 116F WHEH @ GBI iduddeal | - 65

1 follow ng manner. For the carriage HC, there are provided a front board
1101a positioneth aled ihatied en Hdie i) flevlir YdEiaf e head); a

flexi ble sheet 5 1102a-1 .provided with the head driving el ectrode 1102a
correspondi ng tecdidimpchedil3a-tb ahed haridad ROR ;ofl ke a aoxrdli ng head
1010a; an electrical contact supporting board 1100a which a resilient
menber (rubbercqrathctl HOP axchrrags dihreg htelad  fellexitilia ldlysetand ¥romart s rear
side; a head positioning unit 1104a to fix the recordi ng head 1010a
mechani cal | y; Jmt tapt @rssaypdrodievErO ¥R ich dgppiortented atead vl Hy dead 1010a
w th one-way biasing. Here, two front boards 110la are arranged each for

t he foregoi ng FUsita¥hi Ry eSS I TottuExesy teothe Ende@rrIERN 2 ovi di ng t he
positioning reference surface 1104a-1 for. the head base plate 101la of the
;(S‘Spr di ng head ®RAFGHE 1o @ Hrid&s i 8k 2r03F 16 i"ﬁ?él SHPE HC i s

uctured to exert_ a hi. SiJg tfh%r Ge eretthe di rection_indi ctautsed'

carrier uni Tecording appara
10 comprise each of these elements.

In the foregoing embodiment, the recording
head 1 is pressed to the stopper 110 in the direction
indicated by an arrow a8 in Fig. 6 to couple the
recording head 1 and carrier 102 mechanically with

15 the pressure exerted by the head‘fixing 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 le&er 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



20 by a broken arrow in Fig. 23, that is, inclined approximtely at ten
degrees in the traveling direction of the carriage HC. Therefore, due to
such a biasing force, the recording head 1010a is pressed in both
directions toward the front board 110la and 25 the electric connection
supporting board 1100a. At the sanme tinme, it is biased in the traveling
direction of the carriage HC in the he&@d positioning - 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 Iike fromthe upper
surface siide dhtepicatedrshagteHare| inagytedyinwhbe 8AFSCHA@8sure hook 1103a
is coupled, the recording head 1010a and_repl aceabl e ink tan§ 1001a are
electrical ly épdheated byapReRTEEYng 30 Eke+yl3ofdfedldhteAe IESMier HC to
10 allow the posjtioning protrusions 101la-4 gnd loléa-% %8 be in contact
with the posi BP6Ri AgSkafer EReER st FLLetRq0k8249109 AR PFoft*®board 1101a.

Thus, th itionin t d 1013a-1 d 1 d head

dr'i vi ng ol bot FoRAZ 4108 Peed 0T oV EFRaoFS ShEcPER. “REFaFE {R2 ecor di ng
head 1010 L nk 0 | eely, t [ HC and
" ecor i ngoheal DL aREEERG FRRoRT Ao  LEAN 16105 A4 FepPBacaEre i nk ¢ ank

100la are sepgpatfd 3Qréét289“@n&ﬂc§%9a B¢ afhh¥rbhiecr eapeeki,ve scoupl i ng
portions are In contact. The recording head 1010a and repl aceabl e i nk tank

1001la begin tgnhbeeCpERhgdr¥tbbelNeocagageaeat bREWPESithencatikthng hook
1017a provided on the head base plate 1010a and coupling 25 gui de 1005a

provi ded on the ispliaseadl byi aksbap& lihe l&daissfikednasnifi ds.24. To
rrange this coupling portion between the ink supply outlet 1004a and head
67 1 positioning ulntthéOHeadnkestact pbs3i béeresiddanscradnkldupply
passages reliably when the replaceable ink tank is coupled to the recording
head 101@a. |hsopherhedrds, descriked iRopeTdgnchionyWéshsthke repl aceabl e

ink tank 100l1a is rotated in. .
foregoing embodiment. Therefore, the recording head

1 is pressed back in the direction indicated by an
arrow b in Fig. 13, but due to the presence of the
head clamp lever 112, it cannot be shifted but fixed
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
N recording head 1 and carrier 102 can be performed
in the operation contrary to the above, aﬁd withdrawn
20 Dby shifting them in the direction indicated by an
arrow b in Fig. 13.

In this respect, for the separation of the
ink tank 2, the ink tank lever 107 (not shown) is
operated to cause the ink tank pressure 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:



cl ockwi se direction in Fig. 24, the ink supply outlet 1004a becones the
actuating point wwth the coupling portion between the coupling hook 1017a
n, U and coupling guide 1005a as its pivot if a thought 10 is given as to
the ¢coupling of the recording head 1010a and repl aceabl e i nk tank 1001a.
Therefore, the liquid passage end are coupled with the ink absorbent 1002a
and filter 1008a as coupling faces. Fyther, at the sane tine, a resilient
ring seal 15 1009a, pi nched between the head base plate 101la and the outer
wal | of the replaceable ink tank is pressed and deforned to be tightly in
contact with them -1. Thus, the conduction between the interior of the
repl aceahl e i nk tank WIGH1 atten s epfaeradtimgs ppere tion2Fogormiieetigtly bl ocked in
the ink supply outlet 1004a. If this sealing is insufficient, the air

i nducti on to G ihtis isteBitachdnr dpeaeBabRETigR CRAK1MGPe 1€ owi ng t he
ink supply to the recording head 1010a occurs directly w thout any

i nt ervent i on foF I EXeHE &S U ddepeRCOrddRg. head laisedfqeiviqd pecones

-difficult o effectively utilizes ink retained in the ink absorbent
1002a. The p&’é’sgd‘ree%r‘?@& %f@?alieé’er -11§8 ngﬂa BFIeShé:gletO provide its
pressure in t Jdned at,t i to position the

recti el _ q
recor di n@® hed %f%!f‘(rfg’c%t Ir%l%tn%derigilrse(?f)itoﬁhtlgagggg%)ﬁggﬁpgﬁg oa?’r Fig. 24 with

respect to t@%hf%%{%d”‘%l gbt}_lqscgdescri bed earlier. Therefore, also, in

consideration o e couplingtd the recording head 1010a, a force is

exerted in the direc@ygb;ngwgggﬁq EgetQQRCQggkiQgigi@@ggfgbe@bma gi ven
the force in the pressure 10 direcfion as F and the contacting force

bet ween t he padtHelda kaaitildie chaadtPeB, 1833ahefl rkboraaag digy@ head 1010a
d the head driving el ectrode 1102a on the flexible sheet 1102a-1 through

e rubber padabB03dak? tank e aglecekpaetakedofiremt the sappder rn@doard 15
1100a as F1, the following relationship is obtainable: ‘

10 Still in the coupled state, the shifting direction
is as indicated by an arrow b in Fig. 13.

Accordingly, the operativity is improved.
- Fig. 14 is a plan view schematically showing
a method according to another embodiment.

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
I 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 carrier 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



F1 = Fcos 10 -, On the other hand, given the contacting pressure between
the positioning protrusion 101l1a-1 of the 20 head base plate 101la of the
recording head 1010a and the positioning reference surface 1104a-1 of the
front' board 110l1a of the carriage as F2, the following relationship is
obtainable: F2 - Fs in 10 , 25 '"'This force F1 which effectuates the

el ectrical connection is a conponentsd n-the direction toward the plane of
the head driving el ectrode when the t - 69 1 pressure hook 1103a is
inclined at ten degrees to the plane perpendicular to the head driving

el ectrode plane with respect to the pressure guide 1011a-3 which is a part
of the hekd IsdfseFid atlet 1= dheft tthe pPsesrdisAgrhedd te1F8CoT AR Er, it

ef fectuates the recording head 1010a directly w thout |Hterve tion of any
ot her menber easkh &6 tMeagash RSN thgk beark STtOpPET + ér@f’@: e, it is

possible to gobtain an optinmally effectiye ferce E1 _assuredly;. hence 10
enabl i ng the%ﬁra(ﬂ/i%‘?e(ﬁf"‘g‘?e alervé%brld'isng géﬁgr'attg? E&\?lgnglﬁngztlreé’r%ﬁ y high
reliability inJdts electrigcal nnecti.Qn _i.n.ter. f Vi r al and

di stributi onéqgaslpsecﬁogétﬁadc_,aﬁq -gc?"ezé)of%%loln- 1&@1@%1:%51 ?’ e ot Eer %and, it is
mpement od by ddie ARRld Al Und BRaB0%1R0h 9668150 HPtAI N the
position where the carriage i's opposed to the surface of a recording
medi um  The reeerdiig Gbald i FRRANd% §hgat hy onakhenaesiti onal

rel ati onship between the carriage HC and recordi ng head 1010a. If such a
juncture, since a resilient pad 111 is used for
the head contact 113 as in the case of the foregoing
<:> embodiment described in Fig. 13, the contact pressure
10 is secured by the compressed resilience of the -
resilient material.
Also, the separation of the recording head
1 and carrier 102 can be performed by the operation
contrary to the 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 ink tank 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 performed
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.



position is not appropriate, the recording is slanted or the ruled |ines
represent a saw tooth configuration. In a worst case, the electrical
connection is displaced 10 to cause defective contacts, which generates

nm ssi fig "dots. In the present enbodi nent, the positioning contact pressure
F2 directly effectautes the pressure guide 101l1a-3 which is a part of the
head base plate 15 | A la.of the recordifg head 1010a without the inter
vention of any other nenbers. Its effective force is not attenuated and

t hus an optimal contact force F2 can be obtained. In this way, a
significant inprovenent is nade for the accuracy of the distance between 20
the recorgdi ng nmedi um ancyd eaweli ngdeathd \Hiigch liés idnmstfratdee tteg or factors
to affect the recording quality of an ink jet recordi ng apparat us.

Mor eover, si ncdemk headdadeorampdfifnectofattde ttecquddsguiheaguiatal inkh t he

el ectrical connection as its 25 ~ pivot, a monent is generated on the
recordi ng headtdnk accoxdirgn twi tstitlde aglatdien @mboddmeadt ofs the pivot .
Therefore, a contact force is given by the-foregoing - 71 1 nonent to
t he positioni MFFSRYT ddVeaNtE®Nta- Fighi APE $he%SatheofCasfe WeRe H® pl ate
1011a of the recording head 1010a, and the head positi.oning unit, ])(1)04a on
the frontSboardk BYRPI i etarkliPads MEds Pfodt o5 54y ™ V&3 on of any
ot her nenbers. a result, the pasitioni.ngq accura f the recordi ng head
1010a in the ﬁr‘ﬁﬁtlw ’?'ec?ﬂdorﬁp&ssip&ﬁsf"ibgfnt °y“ﬁa%r %\Péad.lnﬂ’serdescri bed
above, by diregt] Si the re i a, jC power is
assuredly 10 gdlcjlpaﬁ?/eié; forfgg%r{ g‘nrke%gl&%ll&g °§§§%rtzlagl]}g £5 'tiﬁ"eeetjr :‘:g%a;r{di ng head

1010a, at the spe, f4 i 0Sinkd QR QeYeaCh d0 hg,
@nifi cantly |rrproL{/€e fd;%@%#gr}ggfbﬁgge Iiljt&:<I an rggordi ng head 151130a. Hence,

i s possi bl qnt&dam@brufan dotE dch es8C Hedhd@napnar s shpging a high 15
reliability and desirable recording quality. Subsequently, the-description
will be gpde dhnlatotite SRibddikrerippiyt Butdleer antewhenFitge 26 to 29.
recording head 1 and ink tank 2 are coupled.
Accordingly, the sealing capability of the ink
passage is also improved. Further, since a force
required to deform the ink supply outlet 1lb 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.
(:5 Fig. 15C illustrates the case where the ink
supply inlet 10c is made annular having aﬁ acute end
20 while the ink supply outlet 1llc 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 1lc. 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,



Al t hough the fundamental structures of the recording head 1010b and

repl aceabl e i nk tank 1001b are 20 the sane as the enbodi nent described in
Fig. 23, this enbodinent 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 t ank 1001b is installed. 25 In other

words-, 'as 'shown ' in '"Fig'. "26 ; "there 'is no front board positioned
in the platen side (front SId%AOF the head). A side board 1900 of the
carriage - 72 1 HCis provided in the direction perpsili cular to the

platen instead. On this, the electrical conq& tmaﬁﬁr% arranged as in the
enbodi nent described in Fig. 23. Int gleﬁo ocati ong gqe -t he substanti al
center of both 5 ends of the h%a@?h&se pIate Qk1933% t'he recordi ng head
1010b, pressure gurde§ Qe are provgckntm the pressure gui des 1901, the
si de board ng@ efdtfe carrh gexHE S pressegag¢5tﬁ pressure hook 1908
shown mmBF|§ 29. T econes 0 suppl 10 fromthe
reehrdlng aiﬁmd§’ 0 the r head 10 %%ls case, too, the
pr essi ngnf ce Ii@& ﬁegeﬁyc iven to khﬁgréh%rdrng h@@@waﬁfﬁb vertically
wi t hout therrﬁeﬁ Ati on of amypnet fer nenbegpteTﬁﬁs an optimal pressure
force cdPbe’ obtalngdt@5§ﬂ¥%dly 15. &ﬁnm&?“rt is possible to obtain a
recordi ng %gggﬁ&tug havi ng gqeexb?enely hi gh rellablllty 'Q) dts electrical
connecti ®7in terns s@PFrronment al and distributi e%&bects Al so, the
protrusronolgsﬂnﬁﬁﬁ a par& of the 20 base p&m&iﬁ:t 11b of he recording
head 50105 and t he %@mﬂlaﬂ posi ti onkpAg GAF ? 190 r%abmtk so as to
enabl e the <ﬁ3§ﬁﬁb force .c&ﬁéﬁ545§rr|age Eﬁ%%blven directly fromthe
recor di ng %ead 101% Cbheequently heuﬁb |t|on|ng ﬁgﬁﬁﬁagy of the
recording 25 ~ hea ?Olob |@eahe“rEcord|n%agbrec?ﬁ "'is significantly '
. as to
i nproved. are pro ok P : culadT

and 118 of the ax
ai rectlon
o the

(:) " tank 2 3 ) with respe
g 'f\ l

10
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In this respect, it may be possible to couple r - 73 1 the repl aceabl e
ink tank 1001b to the recordi ng head 1010b after the recording head 1010b
has been coupled to the carriage HC or to couple the recording head 1010b
to the replaceable ink tank 1001b before the 5 recording head 1010b is
installed on the carriage HC. Fig. 27 shows the state where the recording
head 1010b and repl aceabl e i nk tank 10@kb-are separated. Al so, Fig. 28
shows the state where the recordi ng 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 by a blank arrow A shown in Fig. 26, in which a
r ef er ence 1nunemiPdiges tdescgmdtiog thetherpresenheirventipacyhgredthead
1010b and repl aceabl e i nk tank 1001b are coupled, On the 15 side board 1900
of the carria§be Boysheng190% dempuptingdoft rRe piakstifBkhdoRTE908 s
rotated wth this dowel 1907 as_its pivot. #At the |eading end 1908a of the
pressure hook09965919ﬁ€-nafﬁgkslﬁﬁo§g6§ﬁ thensrateneheresBlre gui de 1901

which is integrated . with 2Q the base head pase plate of the recordi ng head
1904. Al so, thECG5ReF91967 aﬁd“BFeggﬁréghog nﬁo€e+51§6§sﬁpg'téﬂsioned by a

Lensi oni ng colb iSRG tncLnolibs ey, t estacording fead 10100 [ s

el ectricaPly connec € carrrage rou oard 1900 25 -

reliably. -Thaé%etc%q%dheggbe%eta H%%ggr@%géﬁyéetao%é h8@ft2hg al so

provi ded beneath the recording hea ( us, the recording héad 1010b
is stably -of4dehoBhesngdokOthBereasrddng Bese Dparg1d908 piagbabove and

below as well. In this respect, a reference nuneral 1910
transmitting the rotation of the head detection lever

<i> 151 to the rack 152a of a stopper 152; a tank control

10 lever to control the installation of the ink tankzz.
When neither the recording head 1 nor the ink tank
2 is present, both the head detection lever 151 and
tank control 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
vet 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 1 is
mounted. The head detection lever 151 is rotated due

25 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



desi gnates nozzles ejecting ink; 1908b, a lever to be 5 used when the
recordi ng head 1010b is renoved fromthe carriage HC. By pinching the two
places thereof, the |eading end 1908a of the pressure hook 1908 is rel eased
fromfthe pressure guide 1901 of the recording head 1010b; thus enabling the
recordi ng head 1010b to 10 be denmounted fromthe carriage. Subsequently, as
anot her enbodi nent, the description w@lésbg made of an enbodi nent wherein
an ink tank and recordi ng head can be separated while the foregoing ink
tank and recording head are nounted by 15 separate neans, respectively. ,
An ink tank 200la is inserted into a carriage HC in the direction

per pendi cul ar the tdimipdans i to fdikasi0 tine vt adizirm Whereuldtien coupl ed
to a recording head 2010a. At this juncture, the replaceable ink 20 tank
2001a is inst @f ede tamkyicosrt talcdtever iI5 3 s cdoviragen H3 9y BB Ng gui ded
by a replaceable ink tank front guide 2907arand repl aceabl e ink tank rear
gui de 2908a ofnt ithegy Maggks HEhethdhe tnecorngdinge &edice § rle tmauatebla i s
regul ated by the snappiing function of a 25 . pair of. tank pressing front

nai | s 2909a af@e29fedaliatdamat dhe dnk frrekihfecenesh RIS TY®ra and
2912a. Fig. 31 is a partially sectional viewillustrati this f - 75 1
vi ened fr%m t RE P g Shar eng”@%rtfaé‘ %5iq8. anétIqacﬁg\ez}lgpt&sod"ge 2913a
extending fro rec i n e QlQa net.sr at es ,t.he battom of :,the
repl aceabl e i n@ftt{ég:n e%zg%%é" ?%Qt %%cl%r’f%la S rebaéintal ‘206‘21}9% % eamrceap Sceabl e

ink 5 tank 20%%.1.8!-!% . _air'l- NS 10t ot @ 131 QWAUSh Rard (&l §5,eAnd ot her
ﬂ] |nglhgh f I

inpurities to be mxed int recor 10a, a ter 2914a is

provi ded and e@rddnyd Mea3eal 129 heAinitedPlodY ioded eticrited e-dnt AHdl passage
3a 10 to prevent ink | eakage fromthe portion where the recordi ng head

10a and replagedkire 1ok ek i23Gka 1aka cpowE athe AnKErdagik Wiigh connect
the ink tank and recordi ng head, that is, an ink absorbent 2002a with 15
whi ch a 10 qui grpasidiged?29haa ithe recorddny heddr lprhesywte,td eof a sponge
type. Also, the ring-seal 2915a is made of a resilient material having a
| ow 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. 18A 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 thé 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
25 lever 106 is rotative. When thé head leverui06 is“

rotated in the direction indicated by an arrow at

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



har dness. Therefore, no conpul sory force is exerted by the ink tank 2001a
agai nst the recording head 20 2010a. In this respect, a reference nuneral
2916a designates nozzles. Fig. 32 is a cross-sectional view taken al ong
line A- Ain Fig. 30 to illustrate the replaceable ink tank itself. Wen
it is nounted on the recording head 2010a, a supply unit seal 2004a-1 and 5
conduit .unit seal 2003a-1 .are +&mved in the -direction . indicated
by arrows, respectively. Now, the description will be nmade of still - 76
lanot her enbodinment with reference to Fig. 33 to Fig.35.1n the present
enbodi ment, the fundanental structures of a recording head 2010b and
repl aceaBl e5ifk Hgnid ireehionr dndiisagede bis anh@rrowe@di N as they
enbodi mentdescribed . in Fig. 30. Wiat differs is the direction inwhich
pressure is §tvef iphdhee coMBILRG FERA1ZAPDbRS dBuphed aase he carri age
HC and al so %nggi&%ckgpnin whi ch the repl ageabl e i nk tank 2001b is
i nstal | ed. 10Pn~6Uha" Wofds *-asHERGGm ih RPGO™SS, PPREARLESH® front board
positioned o p n side ( ntsi de the head). A side board 2900b
of the carriggég ei%ﬁ%ﬁdvigéa'iﬁggh§§8V?egLFoﬁ%B§Fp §FEult&€ to t hepl at en
i nstead. .On i : | egt 1] ons 15neciion_unit _as.the foregoing
enbodi nent desgéf%ggei%%?g.?38ga&g8§%?gng%éiel%L m%nFOESP%oﬁslﬁn t he

sub-stanti al yeenter nef mbahbeg8NdsTRE %Qﬁkhgége9@§8nph@%§§o#%g Qf the

recordi ng head 2010b, pressure gui des2901b are arrange hesé pressure
gui des 2901bbaas@@pbgsbedsingt heass dendeasHowRPOby of EEeacébgﬁﬂ%e HC byt he
pressure hooks 2908b shown in Fig. 35. Thus, itbecones possible™ o supply
povwer from the rheodiregappar ahdscaded ey r&soadiog Headd2010fnpeker €,
Gﬁp.pressure, is, exerted ,directly .on, the, recording. head . _ ) ,. ,

. , 2520108 ¢ et Rk chanly i ihowdt theesenes viee | Devef dayroetheegenbers. As
result, an optipal pressure is obtainedreliably. It is thus possible to
obtai n &0r ecd? dthgts in7vhe stappashevs imviig. ak8Rxt rEmehy hhgh
reliability jin.t | ectrical connection in terns of environnmental and

di stributi on}éﬁ’o}ésf)% SSNIFIE WhiEh iR raist RED IRt iR chO68 &opart of '5 the,

head base pl b_,of the recording head 2010b and the carriage

posi ti oni ng Iaéngﬁ%f%%%:% T8RP TR 9 tg?f’aﬁ'feeﬁ% WYt fecinof the pressure
fromthe recorgling,head the, carriage HC. The posjtional accuracy
of the recording- head 2,0%8%0%]5%%??13@%5 iy ﬁgodi5%3€ n*%&n be

signi ficantIpeddviauethedd 1 his JESREC { repl §§Q| ink_tank 2001b is
coupled to the recordi ng head 2010b af?§¥ﬂ?ﬁ%:§£é%%alnﬁghea 2010b is

nmount ed; gn teherecarXd agiet Mecdndhs idfhdddibild AL hdde sStidle Where the 15
recordi ng head and repl aceable ink tank are separated. Fig. 351is a
partially crmesorsiiotg dresld Wi evtsdllfust mahisng therd eigorg ng head and tank
viewed in the direction indicated by a blank arrow B in,Fig. 33, in which
dowel s 2907Fo%se bdrlidivgddiagn & thengli deutesd the vicinity of the

C

(.
a

ink ejection nozzles of the recording head 1 or the
vicinity of the ink supply inlet 10. Any °

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 because there is.ﬁbnpoésibiiif§'Ehét”éir.i;'.'
taken from the ink ejection nozzles and the ink

supply inlet 10 to be mixed in the ink passages.



20 2900b of the carriage HC, and the pressure hooks 2908b are rotated with
the dowel s 2907b as pivot, respectively. At the |eading ends 2908b-1 of the
pressure hooks 2908b, nails are arranged to hold the pressure gui des 2901b
whi ch are integrally,formed with the 25 head base plate 2011b of the
recordi ng head 2010b. Al so, the dowels 2907b arranged on the side board
2900b and the pressure hook dowels 2909 are tentioned - 78 1 by
tensioning spring coils 2911b, respectively. Hence, the recording head
2010b is electrically connected assuredly to the carriage HC on the side
board 2900b. These recordi ng head nounting pressure hooks 2908b 5 are al so
provi ded lbeneat h t he Imeatiedifiogehedd g2 @bl dtigemrte ste sidyel breat ok rli Rgg head 2010b
to the side board 2900b of the carriage from above and bel ow stably. In
this respect,l,atihef @nesesceuwdr ahe2gegorddsiggiend di $ehahf ng ports (my be
referred to nozzles 10 in sone cases) whicheeject ink, and 2908b-2, a notch
used when t hE3EEETdilg ﬁé&db20§959F§eﬁobﬂeQ%ﬁﬁﬁﬁmimﬁﬁiﬂﬁrﬂ?%ﬁﬁ?¥age By
pi nching two parts of the notch, the | eadin nds 2908b- 1 of t he pressure
hooks 2908b &€ F@Fé&?éﬂgfpﬁﬁﬁtHelﬁr€%§ﬁﬁ§%§i s COSHRS 15 t%@ 15 recording

head 2010b Th e recordln head Qb i s_detached fro he carri age
HC. Figs> 33 a#d 3éh§f¥e§|e%§ FﬁsPP t%ﬁgetﬁgy B5eRE A5 &% ?ﬁsﬁank 2001b

install ed Int%%escrﬁﬁ%ggé éeghQ$%2 ﬁquBF%ge i%kWQ @B%gﬁcgptlre st at us

is such 20 as rep acea | e 1nk tank bis installed

in the horizqat alradiskRgt It@naﬂgah%&mhta@oar STOES sAKE e@fhdBafupai r of tank
side end nails 2912b and 2913b. Accordingly, when it is butted against a

pair of carrrth@elsxtf@&ﬂﬁrts_oa91:é§aaadnﬁ9?eﬁb p%&'zsteheet 3K thigleignd nails 2912b
d 2913b are restored to conplete the installation of the replaceable ink

nk 2001b t ken&by toa fthie kcarihetrelodl.soTheheresen®9 invercaign age front
nail 2916b and carriage rear nail 2917b are those which prevent the
repl acealol e dsk nodnko2@dped) thr dinibei rgddétachgd bepwaise.iter eso at the sane
time that the replaceable 5 ink tank 2001b is nmounted on the carriage, a
resilient 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 ﬁresence 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 specifically, tpe ink tank sensor 513
may be such that mechanical contacts are arranged on
25 ~the carrier 102, or a structure is arranged so as to
provide an optical sensor for the purpose. The ink

remain sensor 514 may be arranged in such a manner



ring seal 2009b provided in the portion 2906b where the recordi ng head
2010b and repl aceabl e i nk tank 2001b are coupled is defornmed to connect
them As a result, no ink | eakage will take place. Al so, since 10 the
coupliing portion is flexibly structured using resilient material, no
conpul sory force is exerted on the recording head 2010b when the

repl aceabl e i nk tank 2001b is nounted oo the carriage. There i s 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
appar at ug accbordat ngy trealairad hgre embjodianent2 wWithrieg.ti3@1spayeier ence nuner al
3001 designates a 20 recording head ejecting ink in accordance wth

el ectric sigradteBDaR, sares i taddioY ithe camadndge) avmBl sy nEPi Bk to be
supplied to the recordi ng head 3001; 3010, &n ink supply iplet (liquid
passage connet®FRgtehi eptifally S ovfsideyasade q‘ed’rs%ﬁp’pﬁ ying ink from

the 25 ink tank 3002 tp the recordi head 3001; .3011,. an, i nk supply outl et
(1iquid passa@’éc"éb‘%?l%c’t’? n %n‘i"ﬁ‘) ttad‘qg&pd:l%/ SENe & rtg‘rﬁt q‘f’n‘i( tank 3002 to

ol d & ho & ecol IRl FIULEGE HE CAREnS002 het Dath St febrare.
coupl i g nai 1 580D B R B R < T o parti tion
the interior pfrideiddkidatondddd B0 thedlcaréiagbane. and 3017, conductive
hol es opened on the tank inner walls 3016. Wth these elenents, the head
cartridge 3101 is struCiiirngd aboke-hehtidhdas sansdimtitcaid y perspective
(YDEM/ possible 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 because of air bubbles mixed in thé 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
55" ' connécted 'té ‘thé recording head ‘in the on carrier
condition, and to allow the carrier 102 to return

to its home position for the suction operation by



illustrating the state where the head cartridge 3101 shown in Fig. 36 is
nmounted on the carrier unit. In Fig. 37, a reference nuneral 3102
designates a carrier (nmounting unit) provided for a recording apparatus 15
body whi ch holds the recordi ng head 3001 and ink tank 3002; 3106, a head

| ever to hold or release the recording head 3001; 3107, an ink tank |ever
to nmount or denpunt the ink tank 3002+ &fd-3108, a. head fixing spring to
fix the recording head 3001 to the carrier 20 3102. Wth these el enents,
the head unit and carrier unit of the recording apparatus are structured.
The above-nentjoned recordi ng head 3001 conprises a plurality of

el ect r ot her mal TR% AFReRNERF% WhitmBQenerate thermal energy to be utilized for
25 electing ink, and a_substrate on which a driving circuit is forned to
drive these transducer"%l,&ﬂi?%%%’@W@%&qq%ﬁﬂﬁ)e%l&ges arranged on

the - 81 1 FEP rate correspondi t 0 .each of the above-nentioned pl ural
el ect r ot her malié ra%vélcﬁﬁ:eergf,ecati‘?g cfaﬁ‘r{%%ero%tfﬁnﬁ‘ﬁ'nat ed ceiling board

constituting a common Liqu d c qqg ., con t.i_vel, onnected to each of the
liquid 5 passages. The‘%ﬂ,ﬂt%]gnr g)cor S:lrlrrf%’hg‘gg ]‘?é(of)ét &L?sr}a‘é[ Yictured is nounted

on the appar atdénduhediCh YR iRt st ' rgi surfac ere the
dischargﬁﬁg ports are arrangéd islblacgdggggkggggg }txﬁ%ﬁQﬁF%%%?unl In the

head car {11 dg@ndlal wehewhg o iglvetS actBrdiflll UCHG | Sigr ranges so that

ink is ejected in the direction indicated by an arrow 4. e ink tank 3002
is arranged toeceding meddarswiad by waeeedi.ng while hol ding ink and
supplies ink to the recordi ng head 3001 appropriately. Wen this ink
Also, after the replacement of ink tanks,
(:) there is no need for executing the recovery operation
10 manually. Therefore, operativity will be improvéd.
Each of the embodiments set forth below can
be preferably used for the foregoing ink jet
recording apparatus. Hereinafter, as another
embodiment, the description will be made of an
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 embodiment, a recording head
95 1010a'is of-a -type ‘which'is used: for ‘an ‘ink Jet vt ot
method using electrothermal transducers to generate

thermal energy to give film boiling to ink in



15 tank 3-002 is present as a single Body, the ink supply outlet 3011 is
sealed with sealing neans (not shown) so as not to allow any ink | eakage.
This sealing nmeans is automatically or manually rel eased when the ink tank
is integrated with the recording head 3001 to nmake i nk 20 supply possible.
Also, it may be possible to arrange a nmechanismto induce air fromthe
outside as the ink volune is being detrehsed by the ink consunption.
Furthernore, the structure may be nmade to arrange a nmechani sminside so as
to maintain the pressure of ink 25 to be supplied to the recordi ng head

3001 slightly _negatjve; th Ki Jt possible to inprove the printing
quality ag'weFF%égiﬁ??ﬁéV§ﬁ1Q%ﬁf%%ﬁ?I%%Nﬁﬂ@f 82 1 Also, the
recordi ng head 3001 a i t 2._ar. fqQr. t p tys in a
recordi ng operation arsﬂ'o Eta}'_grfe_gzg}iczt?‘t%r i gécﬁﬁ% \fk%g%l&r%ﬁlr%olgﬁr gcfh_ them are

i ntegrated. NoWed:andeseldPtigiatilsl Shenmile 0l1a ERENAd ohitndant egrati ng

both of them Fundanentally, the recording head 3001 an tank 3002 are

integrated byageuplamiaithd ibik adHeRlivnl Blrelrd@kdngdneni BK haRPssaut | et
3011. Therefore, this portion is carefully arranged to prevent ink 10
| eakage frsom elatier liontakeriith aHeh@osik iPassadesotristibasprnegaat-1i nventi on,

as shown in Fig. 38, a nethod is adopted to utilize the resiliency of a
nol d nenber fendt A6 lja~RZosrranged bar tier deadt basienk lateplly lilrzl as hol e
3010a and the ink supply outlet hole 301la 4 15 are formed cylindrically
and then the pasdtignimst eefefrenice.i nk supply outlet 301la is slight
smal l er than 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 -
101la-1, while the horizontal direction in the inner
face of Fig. 23 is positioned by a head positioning
unit 1104a and a protrusion 10lla-2. Further, the
direction perpendicular to the cross-section of Fig.
15 23 is positioned by the protruded®portion (not shown)
of the protrusion 10l1la-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 connected
to @ 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

® e e, wat P N R



outer dianmeter of the ink supply inlet hole 3010a. ~ Thus, when the ink
supply inlet hole 3010a is pressed into the ink supply outlet hole 3011a,
t

these{two holes 20 are tightly integrated while being slightly defornmed in
the radial direction. Also, the coupling portion is not necessarily of a
nmol d nenber, but it wll . suffice onlg2ift the material. has a sealing
capability. The other coupling nethods wll 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 | -
83 1 as descmiaBedbmbeiee bdved Lroyipritly each menshd | eurrespord pr@sent

enbodi ment by providing the coupling nails s 3012 and coupling nail guiding
grooves 3013alinesrderangedrisehtta HEES + oA RN nethi sEMyREVCELI@DI y due to
5 any unexpected force that nmay be exerted when the head cartridge 3101 is
handl ed or toUR&gi £FtEPEmedevith yrepmuan 1iRbtderhamiess, 1RdeCERSipl i ng

nails 3012 forned_integrally with the ink supply inlet 3010 by nol ding and
capabl e of betRY FESP| ¥ eheP ‘EFe?tb]rerrE’dﬂ%lr"éarﬁS}b ]quv)]\ﬁ JREMIh protrusions at

t he | eadi ng end%Sigggﬁ) ?‘P%}\# ;,Ecggqairq:ti d._tqgng e[cq(zc%plgpq:hneagfuggi ding grooves

3013a- whi Pe bBF or e e portions corresponding to the

hei ght of the Fgggéé@! Ts_)@s%%{%edr&pﬁlv{% Léjeeggﬁg@g% Wieh. 4 he pr@trusions

of the 15 coupli ng” nai ea portions arranged in the

rear sides ofl%@i&%@ggg@egaﬁ_&géy g @ 13a. i further, the

0
coupling nails 3012 serve as guides so as to dllow the ink supply inlet
3010 and 20 ipksssppty andl£tgrilthled @iel8RF I bdaddi etk AMhemide

<:> is integrally formed with orifices constituting a
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
fabricating the ink discharging unit. The liquid
15 DPassages 1015a coupled to the grooved ceiling 1012a
and sealed can be connected to the replaceable ink
tank 100la in the present embodiment. To this end,
<: the liquid passages are penetrated through to the
opposite side of the head base plate 10115 through
20 the hole provided for the head PCB 10132 and head
base plate 10lla, at the same time being fixed
adhesi&ely to the head base plate 1011la.
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 and ~~- =~ -+ -

unwanted air bubbles from flowing into the

discharging ports. Also, a head cover 1018a is



recordi ng head 3001 and ink tank 3002 are coupled. In other words, the
coupling nails 3012 are nmade | onger than the ink supply inlet 3QLO so that
the colupling nails 3012 are to be in contact with the ink tank 3002 25
before the ink supply inlet 3010 reaches the ink supply outlet 3011. Here,
the | eading ends of the coupling nails_3942 are cut off diagonally. This
di agonal | y - 8 1 cut off portion serves as its guide in the direction
indicated by an arrow b in Fig. 36 to facilitate the engagenent with the
nai | gui ding grooves 3013d. Also, the protrusions provided at the |eading

ends of the 5 cmmgbidgs ned |Fraddld ahe aisehetigicld pdiragonst |yhé o pronote an
easi er engagenent by serving as its guide in the direction indicated by an
arrow ¢ in Fi g.ré8tordind head aqida ,andghithe pad ddudla-+lg frar | s 3012 are
provi ded on the recording head 3001 side, its 10 position is not confined
thereto. It nayehecobedblenneqigsin iasn weldfiasn tohamakek itargestoR side or
on both sides of the recording head 3001 and ink tank 3002. Here, in the
above- ment i onedt@nokd g  raderdimdeiedd 30 10Fe finem tidifk IpRLing separ at ed
into 15 several spall chanbers by the inner walls 3016. The structure is
arranged sé thdti®dhe snal| chanbers thensel ves are connect ed t hr ough

conducti ve hol es 3017 ovided in e vicinit f the bottom end of the
el s 9016 of t nohe Edactats. thK ark ool s rah K NS b
conductive hol 17 nust fill i i.nk .~ ~Accar di ngl it 1S necessary
for the ink taﬁiarggocfﬁeo Oé)\t/i(;ea tlhélag%&\gv\,f%grbés {iﬁgl%o d§é ?Lv%g Hol'bs 3017 are

arranged at itseNQlt QM iy AL ££018D W% el 51HRe o gzesce&man whi ch
kt\ls_located in Fig. 36). 25 Therefore, if it is required to rotate the
ROk ej ection C“ﬁfxﬁléMhd%H'HB“éﬂ%%e%?%ﬂ%@&dkdbh@%&&oﬁu%%é¥“$ﬁb1éh Fig. 36to

the direction indicated by an - _

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
conduit 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 wall of the tank case

Cj\ 1001a-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
lOOlg-l 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 10035 is arranged away form

25 the ink.supply outlet 1004a as ‘far 'as possible.'~The "~
ribs 1001la-2 function to reinforce the tank case

100la-2 simultaneously so as to contribute to



1 arrowd in Fig. 36, or to use the recording head for an apparatus wherein
t he advancing direction of its recording.nedium (not shown) is vertical and
not herizontal, for exanple, or to place a recording 5 apparatus itself
vertically or horizontally for its use, the ink tank 3002 which is rotated
together with the ink cartridge 3101 cannot satisfy the foregoing
conditions, thus disabling its ink supply. In the present enbodi nent,
therefore, a second coupling 10 direction which is rotated approxi mtely 90
degrees is arranged in addition to a first direction wherein the coupling
nails 3012 and coupling nail guiding grooves 3013a are engaged. For this
second codpl FMBTEViegt £bA, cpera tbUblY rhemmi 1an oD e reevkede?n t he sanme
manner, s 15 but the coupling nail guiding, groove 30l 3, engages with the

ot her coupliﬁﬁenéPthE?dPﬂ@uﬁFo%@é”%@ﬁﬁfaﬁﬂﬁgc&ﬁuﬂ?%gl%5thod inthis case

is th th f h | i int f.irst, di tion. Al

et ne posPebBRaRYr of BBfenth 1 Sarih e (A4S At heRbiF 500 na
e the poSPEPER N (HRECOUTHERA s 30 t

Co The nic stpath®: APPREOYER FRISTud R4 POl o B8R ot T our

directiong, Ehﬁé?!ﬁl%iv&v@a@i' ?’xéjé& d Al PG e ELE SRE N EuEhber from

t he above 25 nentioned second coupling direction. Fig. 39 illustrates

anot her enbogi SBREr§Pn§he¥LtHieo POFd ¥k AR g Needdiki PBESS agesn Of the
recordi ng - 86 1 head 3001 and ink tank 3002 are coupled. Fig. 39A

represents aj€ase wbepBed hfoir Mhs URM It iGiHd Btpdde it5o nawlebDé a resilient
mat eri al such as rubber. Here, it is possible to make the inner dianeter of

the ink 5 suppsyabilieéd 30iddt somlderwdllarad prouiley apemetbonal the ink
Supply inlet 3010b. Thus, the contactness between the ink supply inlet
10b and i nkuspppeytoupteveOldhy iink rimalage whan twieen ez os Bigyt head 3001
and ink tank 3002 are coup-1-ed. As a result, the
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 1003a or using a separate
15 liguid repellent absorbent. The ink supply to the
replaceable ink tank 100la comes to a limit when-

the retained ink in the ink absorbent 1002a becomes

extremely small to make the ink suction of the ink

)

absorbent 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
25 in" a large amount £hrouéh fﬁé‘;if f;ltgr léOBa... .
The mechanical and electrical connection of

the recording head 1010a and replaceable ink tank

100la to the carrier HC are conducted in the



10 sealing capability of the ink passages is enhanced. Al so, a force
required to deformthe ink supply outlet 3011b can be small. The force
requifed to effectuate the attachnent and detachnent of the recordi ng head
3001 and ink tank 3002 can also be small. 15 Also, Fig. 39B illustrates a
case where the ink supply inlet 3010c ig formed to be annul ar having an
acute end, while the ink supply out| &t 3011c is made of a resilient

mat eri al such as rubber having no holes. Wen separated fromthe recording
head 3001, 20 the ink supply unit 3011c of the ink tank 3002 is in a

bl ocked state Lor re is no ink | eakage fromi the ink supply
unit 3017Tc. Tﬁgi?ﬁﬁgtgnﬁagégg'can be handl ed excellently as a single body.

Al so, when the ink tapgrS?Qg_&?er%%%q&ﬂ(%gég%r€?€rgfagiagad33001, 25 the
e 0

acute end of the ink supply in Oc nmakes a e in the ink supply

outl et 3011lc ¢eoptOMbEELGan]h Dk p@§§@@@hejT§HI{gyiglaaéﬁageaecan be coupl ed
st ably. 87 _ 1 Aforce required to attach or detach the ink tank 3002

can al so be spahé. fronthei®é hef endboashd®nt dlesrékhedei shéey. 36, the
nmounting direction of the ink tank 3002 is of such 5 a type that it is

di f f er ents onl ¥y109at hepdovide@neeth ntiendhead Mt heimxi aledtredei on, but
irrespective of this, it may be possible to provide ink passages in a

di fferent posiiPda.cefpgesronding o ethedadetl b3ty ehotRAgheefl | anot her
enbodi ment structured such as this to 10 illustrate the direction in which

the recordi ngFfBaff 3ba BERECTHKNY drgaB0L Qe ToupleRtTifaFi gontecta
reference nuneral 3018 designates a fiyst ink supply inlet provided for the
recordi ng heaﬂugﬁﬁﬁFl%%db%ﬁg@,1%9%%66HH§?d? Eﬁﬁﬁi@ggﬁlﬁ?mg?ganged in a
direction 15 djfferent o] e first ink s ly, inlet 3 A head .
<Cjartri dge 31017 ¢QRRFiR3 yeg]ciP%T t%essegléqgerrtqu s%/l%}%‘lfetgégle%k ej ecting

di recti on. of r rdi .3 i . i ndi d n arrow Bk in
Fig. 40.7A i%ﬁggugggyg%%?e%%égb %%p%d; é%?ﬁ%@r%ﬁdigg‘tﬁead 20 3001,
the first inkesupplythdl £Lcc30d8hgnck KLCANDA e SARPLYal Dy £1an@18 are opened

at angles of approximately 90 degrees to each other. These inlets are

sealed if no pAkssupPl YooKt 1l el $a 3 lstipdhe tHK teddrSO07 Beedi nstalled. By
a mechani sm (not shown), these are 25 rel eased only when the ink supply

outl et 3011 i30nm0anyethtonéoray apiasdngassegese, Tthws efooret bbendshe i nk tank
3002 is attached to either one of them the other one is
110la are arranged each for the foregoing positioning
15 protrusions 10lla-1 and 10lla-2 providing the
positioning reference surface 1104a-1 for the head
base plate 10lla of the recording head 1010a. The
pressure hook 1103a of the carraige HC 1s 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 pressed
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 _ 1 closed, and no air is mxed in the ink passage. Al so, when the ink
tanks are attached to both of them ink 3 can flow snoothly. In this
respeat, unlike the enbodi nent described 5 in Fig. 36, it is possible to
use an ink tank which can supply ink w thout being affected by gravity as
the ink tank 3002. Hence, in the presengcenbodinment, it is also possible to
attach the ink tank 3002 to the second ink supply inlet 3019 in the
direction indicated by an 10 arrow a. Al so, the ink tank 3002 can be
attached to the first ink inlet 3018 in the direction indicated by an arrow
b in Fig. 40. Ahse, 1hbskh@issapning1léitecti Oon@écten Caippert3dg2 is
assuned to be in the direction indicated by 15 an arrow a in Fig. 40 when
the head cartrbdged31080hsagoinsepivot i heaTenougt RI02, préwsunk tank 3002
which is attached to the second ink supply inlet 3019 is not protruded
above the recocdipginppaparasion Tofisthe hereskate hedght 1 t&da beat oner ed: When
the ink tank 3002 is 20 attached to the first ink inlet 3018, it is
possi bl e to nabeoexeheteddehywsyt hit cis rpxefguale Thsdothe bytal width of
t he recordi ng apparatus can be narrowed. Further, in a case where anot her

i nk suppl y6 i nl 2&VeE pFovheelike ErPmvERHARRAE tSHIE BP0 S 13e et atR@ched in
the 25 direction indicated b¥ an arrow c in Fig, 40, the total wdth of the
recor di ng appafaFftia8&ntiat solBeMar¥deVnel BRI EBOVROCKi th t he

head 3001 and IAR3PaRk SOBBLTH: DL PrEVITTH 985t ot FOR & dir ect f ons, i
i Sdgozfsi ﬁ'egdt 0rOBY 8LRaBRe el RCtat A o gt d Mo 00 &1 QNG 1 ELP I D0 NERP 4001, the
éf% after being slightly rotated on the carrier HC to
10 allow the positioning protrusions 101lla-1 and lOfla—z
to be in contact with the positioning reference
surface 1104a-1 of the front board 110la. Thus,
the positioning 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 101l0a
and replaceable ink tank 100la begin to be coupled
with the engagement between the coupling hook 1017a
provided on the head base piate 1010a and coupling

25 guide 1005a provided on the replaceable ink tank - -
100la as shown in Fig. 24. To arrange this coupling

portion between the ink supply outlet 1004a and head



5 cartridge 3101 can be varied to neet many ki nds of recordi ng apparat uses;
thus enabling its versatility to be enhanced to provide a desirable
effidiency. Fig. 41 is a perspective viewillustrating the structure of a
further enbodi ment according to the 10 present invention. To be specific,
the present enmbodiment is to constitutg-,a_color recording head by the
utilization of the recording head 3001 in the enbodi nent described in
conjunction with Fig. 40. In Fig. 41, the recording head 3001 and ink i 15
tank 3002 conprise the recording heads 1BK, 1Y, 1M and 1C which eject
color ink matgpkatsoRing! @5kt (BKo4a WRdkoW {¥) pos@OENd at 4 MonABgtCyanogen
(O, respectively, and ink tanks 2BK, 2Y, 2M and 2C. The directions

i ndi cated by ankowepplyFhbgssadds reprsely whesetha 2épWndehiblak material s
are ejected. For the configuration of the above-nentioned recording head
3001, the sanménkypenkfibeacupredl to the eedoddimnthemdciObesd.in Fig.-40 can
be used. For the structure of the |iquid passage between the head and 25
ink tank 3002, the fiEstoth&rsuppldy, ias eslgougirem af5®- us4bl €herere, in a
case of heads for color recording, it is required to maintain the precision
wi th whi &h tothe.replagegbketivh tamk r O3 1y FEREed Bhsel ves accuratel y.
Therefore, a positioning, protrusion 3020 is provided on the side of the
recor di ng heangCB'ﬁb%%i Sér?%t’ao%e’dbn%"q nk4upts FHE FUPEHY s°¥E1®bupl ed to
the 5 second | supply inlet of the adjacent, recqrding head. In this way,

t he positionikggﬁ%ygggxﬂ??aﬁﬁﬁdéc THPY HEFUp I F ﬁﬂggs can be arranged in
/i?e coupling portion between the coupling hook 1017a

—/ and coupling guide 1005a as its pivot if a thought

10 is given as to the coupling of the recording head
1010a and replaceable ink tank 100la. Therefore,
the liguid 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 ocuter 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 1001la
following the ink supply to the recording head 1010a
occurs directly without any intervention 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



direction indicated by an arrow c in Fig. 41 and the ink tank 3002 nmay be
connected in such a direction 10 as matter of course. As described above,
the installation direction of the recording head 3001 and i nk tank 3002 are
made arrangeable in two directions or nore and then a plurality of these
recording heads 3001 and ink tanks 15 3004 are nmade usable. Hence, the
follow ng effects can be obtained: It is possible to sinply obtain a col or
recordi ng cartridge by adding head cartridges for plural colors to the head
cartridge 3101 which is 20 usually used for a single color. Al so, by
arrangi ng the sigs 01 ahddkd tovI0Q2 ikar griesuse ah ans e c0ief and
that of the recording head 3001 which is added for recording in multicolor
substantial |y thac@aifRg idt iterP@Eydelee 1n bedeer fter Moz isiigl echxol or
recording and a multicolor recording with a carrier which can be shared for
t he purpose. Hensssordiriedmyaes J0a9= lne the phereicdéoa towardlthel conpact
color recording apparatus at a | ow cost. Further, by utilizing the ink
supply inlet forlys tdforfigy, 24t vwishpoesibkd tto &beurcatrsliggexddute t he
positioning between heads for a high quality color 5 recording. Fig. 42

i |l ustrat ess anotafedesfisdiafemariiera r bergtrgeheads@0028, a det achi ng and
hol di ng | ever 4002f is provided for an ink cartridge 4002. This |ever 4002f
can be hel d dowfaRs¥dgxatimsu et fgesKarpPLiingade2§hss *fresainghen an ink j et

cartridge 4002 is ihstalled in the garrier, the lever .i,s rai.sed in the
direction opposibte@‘{]gtq%ﬁé‘ i ﬁ(r%éiré:& FEnder&Eei op 48€ 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
the flexible sheet 1102a-1 through the rubber pad
1102a-2 on the electrical connection supporting board

15 1100a 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 10lla 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 whicheffectuates the electrical -

connection is a component in the direction toward

the plane of the head driving electrode when the



indicated by solid lines in Fig. 42 so as to install it in the direction
indicgted by an arrow A with the 15 aforesaid nounting shaft 4002g being
fitted along the carrier guide grooves 4001c. Then, as shown in Fig. 43,
when the nounting shaft 4002g reaches the bottomr of the guide grooves
4001c and becones no. |onger shiftableggthe | ever 4002f is rotated in the
direction 20 B by 90 degrees to hold the carrier 4001. In practice, it is
preferable to provide a click function or the like to inprove the sense of
operation. At this juncture, the elongated cylihdrical portions 4002h
provi ded,f or phessevernddw2f1i£ 1£uih @l BedYat heeRSavgltas4@dle of the
positioning grooves 4001d and are shifted by a to the left in Fig. 43. By
this shift, ttiee condmetpdeparaicd er res otloe nge e adr #0029 ahdctrodd? 1
carrier 4001 is made to electrically connect, them Now, still another
enbodi nent wiplame wdestoridsukctAstshiohve pressyre 4duiddelPtésedt enbodi nent
is such that the ink jet cartridge detaching and holding 5 | ever 4002f
provi ded for wWinkch etorali partheall BoDXead hare fRkatwi hgl éabodi #BAt descri bed
in conjunction with Fig. 42 is arranged on the ink tank 4002c. Any
structur&s otFRFOFRIRA thead akQlime AT t het epbbRIF FRBteFntPRg. " 42. 10
Subsequently, stil _anoth%£ enbodu$pnt il 1 pbe described. ai_shomn in Fig.
45, the presenC¥hUE Mt i LI FERFELY ¢ HORT rIREGTESWAEPBI n t he

recordi ng heaqf{QOZq) ndirg%géwm,40ng arq}se arabl e. In Eh pr esent
embodi ment, the FHHrYEted W F i T 3 pote i oTRTATOR 3f TP e i nk tank

| 4002] i ngl Vs . , s al
R e U

Aade | arger own in 'S needed to

\msert the cosmq%%ggamp 2. Qe therdeopr didg, heady 40023-knt o the

connecting hole of* 20 the ink tank 40D2b. Now, still another

enbodi Mgt Widdabeidesend hadby Asi show 4 nedddra ffg ApSapsesent enbodi nent
is a variation of the enbodi ment described in conjunction
having an extremely high reliability in its

electrical connection in terms of environmental

and distributional aspects.

15

20

25 7




with Fig. 45. Its structure is arranged to hold the 25 ink tank 4002b by
the recordi ng head 4002a. The gui de grooves for the ink tank 4002b are
provi ded on the recordi ng head 4002a (4021) while the guide grooves for

- 93 1 the recording head 4002a are provided on the carrier (4001f). In
the present enbodi nent, the ink tank_49 2b can be repl aced independently by
the ink tank | ever 4002j, but the recordi ng head 4002a cannot be 5 repl aced
i ndependently. It nust be replaced in the node of the ink jet cartridge
whil e holding the ink tank 4002b. Wth a structure such as this, the

replacenent can be madg wiih ghy; Ofg,@Perali oy MDPLEARELA bheyndO prior

art the opération shou carrire ut’ tw ce e recordi ng head 4002a

i's replaced’o¥Q€%lhéat§63fé£S %%égﬁﬁ% a-tg&gchQthgvgﬁtggnr@g@ved before

t he renoval e recordi ng Now, Figs. 48 and 49 illustrate

another 4 15 ephediiBAt whEd tH8 &8riScdendti£abhyoPedspecthye Vi ew
showi ng a state before an ink tank is attached to a recordng head. Fig. 49

is a schemati caht¥aperospectéySrdimyy Mg arlsd atecafd Bfigtdgalikytank is
attached to the recording head. 20 In Figs. 48 and 49, a reference nuneral
5006 desi gpat eSepand sikgtaankl ¥ ot at e rgps ki doa s wd ot i oksh Dp abetaeadnli Ng
head S004 fromthe nozzle 5005 of the recordi ng head 5004 through a hole
5007 provided thhe ¢heriage tECkarkd0tcdd&ing therd ekt ng hEash &0 i s 25
coupl ed detachably to a hole 5003 of a carriage 5001 by a neans which is
not shown. HerROSihkon is mot apprepiiake dithetyenr&Eng hes cakantr@ 5001
are such as indicated by an arrow S in Fig. 48. The direction in which ink
i s_ejected fro?tHee reebedi WP B0 & FRE IR Y FRFIANTRERRN as

(o0 cated oy ap gt E 5 LT 1 S0 0PRSSk O ¢ SEon sl 1 g v
10 to cause defective contacts, which generates missing
dots.
In the present embodiment, the positioning
contact pressure F, directly effectautes the pressure
duide 101la-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. Its effective force is
not attenuated and thus an optimal contact force F,

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

()

ment is made for the accuracy of the 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~Fl 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



the ink tank 5006 is being exhausted and installs an ink tank 5006
contai,ning ink on the recording head 10 5004. In such a case, the ink tank
5006 Ks shifted fromthe position in Fig. 48 in the direction indicated by
an arrow P in Fig. 48 to allow the nozzles 5005 of the recordi ng head 5004
to be coupled 15 to the hole 5007 of _the Lnk 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). Wth the

provi sion 'of the stopper 5002 on the 20 carriage 5001 in this way, the ink

tank 5006 is aldmwd € 191008 Wildh it sicpnesi S0P Diat hewkdehi age 5001
before, butting the recording head 5004 even if an excessive force is given
to the ink tark faid6 cthethd heddbadsenlpla0@6 IiGliasdfl tiee. rdberéing e, 25
there is no possibility that” the recording head 5004 is danmaged. Figs. 50
and 51 il ust hewed didideer anbddientread posigforting ginbo blééheomt thal |y
perspective view showng a state before an ink tank is installed on a
recordi ng A hé&@ntrihpamt 419 le shdie icegnipgse i otk tveutyi &he shote¥y a

state after the ink tank is installed on the 5 recording head. In Figs. 50

and 51, a Tef dPEEOMPerdlY SOPETIESTPRItes AF ihIEGHHKE cof®ining ink to
supply it from.t 1 nk suppl nozzl e 5005 of a ecordl J. 50 to the
recordi ng head §6‘8" %ﬂrﬁ(ﬂye@O e1 585 ‘9 ﬂ(gféj?'lkufa 5026.
Al so, the rec ng _he 4 i_s .det achall.y _cqupl e he hol e 5021 of a
carriage 5020 QEtg %@ &ﬁnlésn - IEH éﬁﬁngfEQé?éﬁé;wnng di rections

;i\the Carriage 5020 %red§§é}1bed above, by directly passing the

~ recording head 1010a, the electric power is assuredly

10 supplied from the recording apparatus to the recording
head 1010a, at the same time enabling the positioning
accuracy to be significantly improved for the carriage
HC and recording head 10l10a. Hence, it is possible to
obtain an ink jet recording apparatus having a high

15 reliability and desirable recording gquality.

Subsequently, the description will be made of

another embodiment with reference to Figs. 26 to 29.

Although the fundamental structures of the

()

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

20 the same as the embodiment described in Fig. 23, this
embodiment 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 1001lb is installed.

25 - ' = In other words, ‘as 'shown 'in 'Fig. 26 “there is~
no front board positioned in the platen side (front

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



as indicated by an arrow S while the ink ejection 15 direction fromthe
recordi ng head 5004 to a recording nediumis such as indicated by an arrow
T. Areference nuneral 5027 designates ink tank installation grooves

provi ded on the ink tank 5026, which engage with the bosses 5025 arranged
on a carriage |lever 5024 installed 20 #20 -t he upper holes 5023 of arns 5022
provi ded 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
t he recordi ngHRead pRA4ideidginS@he dierctibea parpeadedweler ts02he s hel d
down in the direction indicated by an arrow A. Thus, the ink tank - 96
1 5026 is caupédten Besskiafit.edOnnthhie,ditheceilestiiodlc ataathantian &g ow B)
approaching the recordi ng head 5004. The ink supply nozzle 5005 of the
recor di ng headrsepgednast Ha hbeeeBbegippnthdesgriback B0 %r €35 coupl ed
(Fig. 51). In_this case, _.even if an operator gives an excessive force to
the carriage FBVEPESGEQ,1&°§FéﬁﬁérlBO?QGaFPEﬁgé&téﬁ%fﬁ?%ﬁ%?ﬁﬁb@qqﬁmn 5024

is caused to butt the carriage, 5020 and t Lok tank 5026 c no | onger
appr oach fhe FE%BrS'nﬁgﬁe g2 05&?316%ﬂ§?e?8#h8.°§2 'Q|£59953;§9the

di h 5Q04 .in.th nbodi t .d Lbed_in_Fig.. t
bosit1onal |t elgRRotORDE b BESaAHTPhE dREEy L8 057 S0P R A5 Ak B626 and
the b 50 i | 5 j f t
o roneousl y pPosSeutengbipkldsontiehaTtede Mgt Id oAHIPCI A N the
recording heagd;p094qget B 18KpaRKea02% thi! pPRLsBYEN HJ¥k 1908 shown

/
in Fig. 29. Thus, it becomes 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
without 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 101lb of the recording head 1010b and the
carriage positioning unit 1903 are butted so as to
enable the pressing force to the carriage HC to be
given directly from the recording head 1010b.
Consequently, the positioniﬁg accuracy of the recording
25 - head 1010b in'the 'recording-direction "is significantly "’
improved.

In this respect, it may be possible to couple



recordi ng head 5004 because as shown in Fig. 52 a _ space y between the
recording head 5004 and ink tank 5026 is greater than a space x between the
bosses 20 5025 and grooves 5027 to maintain a relationship (y > x). Wth
the strucutre as described above, even when an excessive force is added to
the ink tank 5026, there is no possibikgty that the recordi ng head 25 5004
is damaged. Also, in the present enbodi nent, the bosses 502S are arranged
on the carriage | ever 5024, but it - 97 1 is not necessarily to
configure themto be boss type only if sonme protrusions can bye provided

i nstead. Flgs.the3 neapXicaddlestimid eagtk 110 Oddottee thentxrsdiandiing figpd 53 shows
schematically an ink tank 5 itself. Fig. 54 is a side view of the ink tank
viewed in the IdikQxtd ey rdiec sea®msiingn headod 0¢ Obn hsg besp qouplest js a
schematically perspective viewillustrating the state where the recording

head is instali%ediéh RxEAINdE BT dP%e SRS LenENea FE S FahteP40 on the

i . Fig., 56.i h ticall ti i il trati th
State vhere ¢ TtR G Abe SeRIArARRIY g iR, HRERES il fed on the
ot a0S” ' B e W0 3 SR Ml 45,5006 dpe s

an ink tank contarnin he Tec i'ng” head
5004 fromthe ink suppl:y. n I 0 f r .o %Qﬁ © _ through
t he hole 5048 of the ?’ln t ﬁ S%Si% Q&%ngz;@t ee%%(%r 3;?1%"1%}61 &?4 is
detachabl e coyplef 1t ge 20l e AR b 0fi ik & 2 i01AS HAD dBpar SRS

which is not shown. A reference nuneral 5042 designates a guide provi ded to
gui de the carniiage 3040 fxy dHdkrd rhel @tlatiensihaldeatthen retit il RO4AY, a

pper rib provided for the ink tank 5046. 25 An operator inserts the ink
nk 5046 i nt Aoloe @nde sz b liehd nkatankgd 09040 aiteoradupel dtl e 5048 in.
the direction indicated by an arrow D +a Fig. 55 so as _ 98 _
10 Fig. 29 is a partially 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 replaceable 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 infegrated 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 1911. 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



1 to allowthe direction (E) of the ink tank 5046 where no rib 5047 is
provided to be matched with the F portion of the carriage 5040 when the ink
tank 5046 is attached to the recording head 5004. The ink tank 5 is
inserted until the rib 5047 of the ink tank 5046 butts the edge 5043 of the
gui de 5042. Thus, the ink supply nozzl 5805 of the recordi ng head 5004 and
the hole 5048 of the ink tank 5046 are coupled to conplete the installation
of the ink tank 5046 (Fig. 10 56). By providing the stopper rib 5047 for

the ink tank 5046 as_descri bed above, there is noegqsm b|||ty t hat the
recor di ng heacP‘B%ﬁﬁF‘?s @a%e%ﬁwa HROF%E okt hE FRIMARPVE i s pushed
due to an excess ﬁ?lS force given to the ink tank 5046. Figs. 57 to 59

illustrate sthq ¥ 1Rt Wbbdi ment . Fig. 57 is a schematically

per spective view show ink tank itself 58 i S tically

per spective view show){r:rg %Hes STHIRE Sitter® J:fof"afer fﬂfr%egraﬁle ]35‘ rmunt ed on
a carriage be . on | ar u@gp 29 is a
schemati c per&%%#%%t%ﬁie%vézgﬁgevé r?gjetq%l%ét %t%k’Mere 'heJ| Fan at t ached

to the recordiigdeatd nsial b At A e LR A f§5£éhd%éﬁif£%&1&ﬂqa58 a

reference nunmeral 5056 designates ar ink tank containing ink init. Inkis

supplied to therecardimg, h Q4 i@y BHeh & Wdlb1laces Sherdosupfley nozzle
5005 of the recording head 5004 through the hole 5058 of the ink tank 5056.

Al so, the recdreidihdreati I0¥Bd S fdadhac paklgsuwreuMaek tiahea ol e 5051 of the
carriage 5050 by neans which is not shown. 5 A reference nuneral 5052
desi gnat es a queldmgadvimed ther pries starer igagddd drd tlhefi nstealdeatamtiraf t he
(Ek tank head 1010b; thus enabling the recording head 1010b to
10 be demounted from the caé;lage.
Subsequently, as another embodiment, the
descr;ption will be made of an embodiment wherein an
ink tank and recording head can be separated while the
foregoing ink tank and recording head are mounted by
15 separate means, respectively. "
An ink tank 200la is inserted into a carriage

HC in the direction perpendicular to the plane of

Fig. 30 in the state where it is coupled to 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 2909a.and-29lla-and SRR L .
that of tank pressing rear nails 2910a and 2912a.

Fig. 31 is a partially sectional view illustrating this



and al so, 5057, a stopper provided for the ink tank 5056, which engages

w th thhe groove 5053 of the guide 5052. 10 An operator inserts the ink tank
5026 into the guide 5052 of the carriage 5050 fromthe hole 5058 in the
direction indicated by an arrow D in g&g. 58 so as to allow the protrusion
5057 of the ink tank 5056 and the gro 5053 of the carriage 5050 to be
mat ched s 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

i f. the, 5053, Thus, .t he ink. | | e,5005,0f the .
acor 6l ng head 16084 SRGR RBenoRE B88BFSHRE P TSRk S355058Rr ¢ coupl ed
t lete the installati the ink.tank 5056, (Fi . i di
Lhe. ot opper pPOEPaS: BAB0ES 3P 2hcor R GLAR COoR she,EroRaingy el 1O
5053 on the 9§b§6a58t§ﬁe92a£9§ Eﬁ‘érhgggo@gch ,@ﬁecdi.g%giépggbfgoiﬁkt %gntkhere s

no possibility that e recording 471's ged even

recording headoh9Q4+bS+tRUSHRY BY=8PrEXECE6bYE (0T CKe apEisTUataabhe LRk tank
5056. - 100 1 Figs. 60A and 60B illustrate another enbodinment. In an ink

jet head 6l0l+aar bokigsupply barrel 6104 serves as ink supply neans. This
shows a cylindrical outer appearance, which can be fitted into an ink 5
supply outlet 6103, aHeeeéessnpodsetefiotototarlowmkdlskpsHrO2clest And
desirabl e tightness. However, the interrelated positional relationship in
coupl i ng the phkeretimheailtfddltandei mkxeédnkn 6t@ rescondinigt beaidned only by
i nk supply neans 6104 and the ink supply outlet 10 6103. The positioning is
perfectly madéOlRpeeadfidher oLty farpheyidgdfand | alysposdt¥dAgng pins 6105
éﬁﬁ 6106 provided for the ink jet head 6101 into

seal 2915a is provided around the liquid passage 2913a
10 to prevent ink leakage frgé the portion where the -
recording head 2010a and replaceable ink tank 200la are
couplgd.
A member which connect the ink tank and
recording head, that is, an ink absorbent 2002a with
15 which a liquid passage 2913a is in contact under
pressure, is of a sponge type. Also, the ring seal -

2915a is made of a resilient material having a low

hardness. Therefore, no compulsory force is exerted

)

by the ink tank 200la against the recordihg head

20 2010a. In this respect, a reference numeral 2916a
designates nozzles. Fig. 32 is a cross-sectional view
taken glong 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 .- -
indicated by arrows, respectively.

Now, the description will be made of still



t he positioning holes 6107 and 6l 08 provided for the ink tank 6102 as wel |l
as by allow ng the nenbers 15 6109 and 6110 which bl ock detachnent provided
for the ink jet head 610l 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 neans for coupling the ink jet head and ink tank is 20
not dependent of ink supply neans. +n7¢éhe ink jet head 6101, the positions
where the positioning pins 6105 and 6106 are arranged are not particularly
conditioned: However, it is preferable to set themas far away as possible
from25 the ink supply nmeans in order to hinder its effects and to enhance
t he posi ti oniawpteetirémyoditens wiord mnfargnde tselfet. cdhvieniBig. positions
on the surface - 101 1 opposite to where ink jet head 6101 and ink tank
6102 are coupd®ed. The selection of the position where the detachnent

bl ocki ng nenbers are arranged requires a cofsi deration for an easier

rel easing of the coupts nthé preseith tampdigeatte dhee fundamertalescri bed
above. The positioning pins and detachnent bl ocking nenbers shown in Figs.
60A and 60B érté-’urf"e‘i"b‘{%ﬁ Sfea airshidisgt heads pOdilhy dng maRriageaf i nt ended

to be co |ned t to. 10 The confi uratlon of the i.nk su barrel 6104
and ink suppliy? &i %ﬁ&k?eﬁﬁ?rﬁhe %f ERE & @ﬁﬁQQt%éghéé

pr esent inve |on 2 d.a aril, i referabJe

however , @Sf? ot&ﬁ’sﬁ ﬁibft(f §n %pp(g’m dsnp B ¥cHEs from
t he V|emp0|n f r |nk I fﬁfq onal view
t aken al ong i‘wl(r%Le }ﬁp@e)gg(d]ﬂovm i telzu1 ta%k %%gf q{e?eae |nB

<:> 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 of 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 embsdiment described in
Fig. 30 are arranged. In two locations in the sub-
stantial center of both ends of the head base plate

C:\ 2011b of the recording head 2010b, pressure guides
2901b are arranged. These pressure guides 2901b are

20 pressed t6 the side board é900b 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 }s exe;;gd_d;rgptly'onl;be';gqo;d;pgvhqu

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



cartridge 6101 and ink tank 6102 are coupled and illustrates the coupling
states of positioning neans 20 6106 and 6108 arrange on both nenbers,
respectively, and of the detachnent bl ocking nmenbers 6109 and 6111. In this

respect, a reference nuneral 6115 designates an ink chanber. ' Fig. 61
illustrates still another enbodinent._25 As far as an appropriate ink
supply passage can be fornmed in a cér??a@e 6301, it may be possible to use
the carriage 6301 for positioning the ink jet - 102 1 head 6302 and ink

tank 6303 by arranging a coupling between the ink jet head 6302 sand

carriage 6301 and a coupling between the ink tank 6303 and carrjage 6301 in
pl ace of 4Hsi @RW%&P@%‘%?i%é’iﬁreﬁq%ﬁpg‘w{br’ée]?a}f%fh?yjﬂ Jrn’é%d and i nk

tank are coupled as. in the enbodi ment ,descrihed in Figs. 60A and 60B. In
this case. tBLCTHRMGTk CRARGIIRN rdl £ BT O WaGS TR e b

i nterrel at edl y. con ive 10 each other are®not used for positioning. For
t he carriage‘%ﬁﬁﬁgg#féﬁﬁ§ %H%?Qﬁékﬁ' 6405, 6306, and 6307 are provided

dedi catedly for positji-«un I SRR 8y : re J ed to
provi de opposi ng recgs%el:}s' g:nlps{]t%&c’! nk | \eMt?1 r%ﬁ?G?gf%ﬁn&fni%ﬁi%oa
Hence, Itg beo&@%éﬁ%é&é#ﬁ@%o@ﬁ” JEN@ HeNk-d Ird16RF rdHh i 3 ¢ 15 tank

accurately, although the ink supply barrels are fornmed cylindrical with a

desirable tighdese cHieidYe jRisitaasifd0anind 2906 aitte G0 e e&cd or med by
resilient materials, respectively, and the
enable a direct effect of the pressure' from the
<:> recording head 2010b to the carriage HC. The positional
accuracy of the recording-head 2010b in the recording
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 head and tank viewed in the
<:> direction indicated by a blank arrow B 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 2011b of the recording head 2010b.
Also, the dowels 2907b arranged on the side board

2900b and the pressure hook dowels 2909b are tentioned



det achnent bl ocki ng nenbers 6310, 6311, 6312, and 20 6313 are detachably
coupIFd to the recesses 6314, 6315, 6316, and 6317 of the carriage 6301.
Figs.'62 to 65 illustrate still another enmbodinent. Fig. 62 is a
schematical ly perspective view showing an ink tank itself. Fig. 63 is a 25
schematical |y perspective vieM/shoangetbe sate where a recording head is
installed on a carriage before the ink tank is nounted on the carri age. -
103 1 Fig. 64 is a schematically perspective view show ng the recording
head, ink tank, and carriage before the ink tank is attached to the
recordi ng, he 1.0 3 55 Jdqcal r L VE: Vi shew the 5
state anlr e tq%e t?n Tan A?s&aﬁﬁg@d’%ﬁ %%ielﬁf'e?ge?%%%%}‘\é%f ] ns?%’?gd on the

carriage. |In didse &A@t GRad Jfod QRCR MBI Ala V026 Siesd gpages_an ink
tank containing ink init. Ink is supplied to the recording head 7004 from

the ink supplassiamiaz e 25 @frdikge aeoic Mhdaadid Watdr poighn | he hol e
7028 of the ink tank 7026. Al so, the recording head 7004 is detachably

coupl ed to tiThesd eretirdiolg tHead adouindd@ig’ @2@ dBure esdlss W9 EEbi S not

shown. Here, the scanning direction of the carriage 7020 is 15 such as

i ndi cat ecb by aae alsovrBavided) befizath fthet hedaddigjedtéeanh 20I@stton of the

recordi ng head 7004 to a recording nediumis such as indicated by an arrow

T in Fig. 62PrAsseftheemesandisdaherd220d8b deattde griste/dwogradvi ded for the

ink tank 7026 to prevent any 20 erroneous tank installation, which engage

with the bos2@90R2f Lheasged idwer KEomaprPPryge and, el stah i i vel y nount ed

in the upper holes 7023 of the arns 7022 whi ch are provided-_. on both sides

@ the carriage 7020 12FDAs F5SPRCH AnILLErENITe HHIERHNIC B so that the
ooves 7027 .of .the ingﬁpank 7Q26 engigefmjth t he hosses. 7025 while the

carriage | evgfas‘}é‘?fﬁes_ SCR3FF 0. PP _ T3¥e ke FE 'e_rﬁfet%nﬁé’ S
e SCTEG 5 W A5G0 AL 1008 L5 98 B 256 ot e 11k

tank 7026 happens i nsi‘de out’, IS,

Chehosian LS8eB0URSh tSypraiienab ShibiPll o Ml 550 1020
from the carriage. By pinching two parts of the notch,
the leéding ends 2908b-1 of the pressure hooks 2908b
are released from the pressure guides 2901lb 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 200lb 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 butted
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



not matched and even the installation on the carriage 7020 is inpossible.
Subsequently, the carriage lever 7024 is . 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 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 ¢donpl ete the installation of the ink
tank 7026. At this juncture, a stopper 7029 provided for the carriage |ever
7024 is allowed to butt the carriage 7024 (Fig, 65). As described above,the
grooves 7Q€7 gggézo prgvided as shown in Fig. 62 in the position apart from
t he center™ of lpgk fankt70a61wWRPLebt Aggbes 2 ichsen with the
grooves 7027 are ' provided on the carriage 7g§%éggb§%§? ﬁ?lgegggég
possible to p?%%eﬁ?oéﬂywb?cbngnesemhstméIﬁépp@ceéb25 ihR EQEthgg%§026 on
the carriage €020. Al so, in the present enbedi nent, the bosses are
provi ded for THE"RFIRggietashed Mpwardut t he - los 1 bosses 7025 are
not necessarily limted to that shape, if only these are in a protruded
shape. Figs. 66 to 69 7Tfustt dfhe stand tims heratentiodireplacdilie 66 i s a
schemati cal | v .per tyjve .5 view showing an ink tank itself. Fig. 67 is a
schemati cal | érgﬁré%ggtéov@%iﬁm%% Ahdhe marniege, @ et igwe head i s

Hg. 68 1 o stihmatos (U ehavdded)in, i Srshing 290610 wheome d ng head,
1k ank “andeasanache it bl ank s e o (e Tecor g
e, Pkl caenctus et gugesh basd st L on e cor e

ST e e
to the hole 7021 of the carriage 7020 by a freans mﬁ?c%digsﬁBQ shown. A

reference nuﬁ%?hll¢087md93rgmhteﬁogé@@y@ﬁs@fpvfgggefgg_éggr%gg-tgnk 7036
whi ch engagetﬁutl1 t he_bosses 7025 arranged on the carri age evel
€ recording 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 (liguid passage connecting unit) to

supply ink from the ink tank 3002 to the recording



25 7024 rotatively nounted in the upper holes 7023 of the arns 7022 which
are pr.ovided on both sides of the carriage 7020. - 106 1 An operator
instaKIs the ink tank 7036 so that the wall 7039 of the ink tank p036 can
be placed on the recording head 7004 side, and al so the grooves 7037 engage
w th bosses 7025 while the carriage lever 5 7024 is held up when the ink
tank 7036 is attached to the recordin@bhead 7004 (Fig. 68). In this case,

if the ink tank 7036 happens to be upside down or inside out, that is,
directions other than the normal direction, when it is installed on the
carriage 7020, 10 the wall 7039 is bl ocked by the recording head 7004 or
the bossed 70h8adr 80Adt Balchedowplhingheapdsi whdghobutide gmdovesld’7037, and
even the installation on the carriage 7020 is inpossible. Subsequently, the
carri age | evethgoZgacpsdaagdhesdddfAli andhdnyi taski dA0RnHhea &@Wy arrow A
Thus, the ink tank 7036 is shifted_ in_the di*ection approaching the
recordi ng heaBf78B8™( areednreaTrkEfeatld 3By 287 APL3R BFOURIG Eh&3ik suppl v

nozzl e 7005 of the recording head 7004 .is coupled to the hqle_7Q38 of 20
[ha’i ok tank TB585: BE00HSFOLe ERGaFRoTAFRathen CORPLABY] AR ianROLita0 ( Fig.

69) . d I [l. 7039 |, i ded h i f

o2 Sasershed Shouperhie bk 10D LhoRtotsdsd % Ls Sgoien of
t f 25 & i t k 3 i t i jth th

center of 22 bheetdls B8LAOoRN gy ohosses 1025 Bichpgaatea 1 e

to prevent anypjz; %Qﬁduét%é HEPHS Bgéhéh' 8hi PReOLahRe bRkt 3Rk 16036 on

o]
the carriage 7020. so, In the preseht enbodi nent, the bosses
<:> 3016. With these elements, the head cartridge 3101

is structured. -

10 Fig. 37 is a schematically perspective view
illustrating the state where the head cartridge 3101
shown in Fig. 36 is mounted on the carrier unit. 1In
Fig. 37, a reference numeral 3102 designates a carrier
(mounting unit) provided for a recording apparatus

15  bpody which holds the recording hééd 3001 and ink tank
3002; 3106, a head lever to hold or release the
recording head 3001; 3107, an ink tank lever to mount

<:\ 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



7025 are provided for the carriage |ower 7024, but the 5 bosses 7025 are
not neFessarin limted to that shape, if only these are in a protruded
shape.' Figs. 70 to 73 illustrate still another enbodinment. Fig. 70 is a
schematical ly perspective view showing an ink tank itself. Fig. 71 is a
side 10 view schematically show ng the jnk tank viewed in the direction
indicated by an arrow Cin Fig. 70. Fiyg. 72 is a schematically perspective
vi ew showi ng the state where a recording head is installed on a carrier
before the ink tank is nmounted on the carriage. Fig. 15 73 is a

schemtf.caj |y REHRSH Y8 WS NN ot Rah! B cHRCLS R e ddiily |

attached the recordi ng head 1nstalled on the carriage. In Figs. 70, 71,

and 72, a ref enenea RN, ([Q4h0etrdnaheeed’ ;i Bhat #ikrpentaiani ng ink in
it. 20 Ink is supplied to the recording head 7004 fromthe ink supply

nozzl e 7005 Oflakigate@diing nieddard0dchBawlifihfeahebamédd iofuildre i nk
tank 7046. Al so, the recording head 7009 is detachably coupled to the hole

7041 of the cehambge CO4Aukti¥elpaesdnnbictbdi so2banht ofhaive. lAgnefder ence
nuneral 7042 designates an ink tank installation guide provided for the
carri age ®42passdgalsso TO4T,, &hei wetorgisgeheathd08irthbvsus - 108 1
installation of the ink tank 7047. An operator inserts the ink tank 7046
into the gui détrogruged s oeunitedeonOLtbei APPREAENFedni 6HCN@ dRANGEIDY an
arrow D in Fi%. 72 fromthe hole 7048 so as 5 to match the direction (E) in
which no rib Fhat thepddsehargdng: gurfaret YART 2048w LACPREIZHSt i on F of
the carriage 7040 when the ink tank 7046 _is attached to the recording head
4. The inkPPaAR PI® ASEAPEEAUASI P1RAESr FB 7899 Bf TBABTFARARSt ank 7046 is

owed to butt .10 t he ed% 7843 of the.quid 3242 of the carriage 7040. .
Thus, the ink™S8pEFY n&?zl§e7 §adofar EL88805&| g°he%B ¥Bod 8 ?%Upled.to
t he hol e ,7048 i X i pk_t. isnstal |l ati
(Frg raptl ) nehe; SREaERt-pARK, 02860 CORDLERE LR LB¥ 2180kl Ge. down

or inside outg¢pbhatrbstibl $RAiHLEEGt HONSHOLPEEWt Ran the one regul at ed,
when it is nounted on tﬁe carriage 7040, the rib 7047 stands in the way so

that the carriage 704@heannRt thaxi REOLt €8 LPkankbe 881 de£{Q42;nlkhus
disabling the installation. 20 As descri bed above, the rib 7047 is arranged

at the end of cobheumal bgnkeé648ihgrwhheephovtishgnink ahe gubpeié@4inkn the
carriage 7040 thereby to prevent the ink tank 7046 from being incorrectly
nount ed on t heocéhei ageo¥B84fg BRBa&i 3801 7dppoophiatéligt r aWbest ithii sadakher
enbodiment. Fig. 74 is a schematically perspective view show ng an ink tank
itself. Ri5y. ¥8nks3802 is present as a single body, the ink supply
outlet 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.



| - 109 1 schematically perspective view show ng the state where a
recording head is installed on a carriage before the g ink tank is nounted
on thé carriage. Fig. 76 is a schematically perspective view show ng the
state where 5 the ink tank is attached to the recording head installed on
the carriage. In Figs. 74 and 75, a reference nuneral 7056 designates an
ink tank containing ink init. Ink +s83upplied to the recordi ng head 7004
fromthe ink 10 supply nozzle 7005 of the recording head 7004 through the
hol e 7058 of the ink tank 7056. Al so, the recording head 7004 is detachably
coupled to the hole 7051 of the carriage 7050 by nmeans which is not shown.

A referente numeral 7952 ddigyRaexr HRg Mears 30k ansstins 3wk 309 de

provi ded for _the caryiage ?2050; 7057, a protrusion.to prevent, the ink tank
From bei ng ePFEnEEES o EPRATE S AN 2 GESAFE Tt ARRRR 1177 (78

carriage to prevent the . t from beingtro sly mounted. 20 Wen an
oper at or m)u%t z‘e eclaﬁ"%ﬁl%? %61 e g’c? dio%g%ﬁ K504, the ink tank
7056 is insep i t he j de, 70 f . atJ.i.age fr t he. hol e 7058 in
the directi ornfhi%% #é%%gd b)t/‘gg}rf gf'rhreové\}?elﬁ%lrr:ILE)II}'l(?L(f:]”.S;l yglgo%tehé“%p@reotorfusall on 7057 of

the ink Q@”km§§h595@o§”gnkﬁﬁfgkgﬁéeh%@53o?ft%@@bcarriage 70S0 are mat ched.

The ink tank is inserted unt protrusion 57 butts the end of the

groove 7053. - 110puhakhientaling,l &&esgaralomaagzh%aéo%dﬁ dddee fifcor di ng
head 7004 and the hole 7058 of the ink tank 7056 are s coupled to conpete

the install athar 6DoRharenk nitagika?2@%6 byFicdupi8hg Thenikik Sugass if the ink
tank 7056 happens to be upside down or inside out or any other directions
<55an nor mal | gnleguBafédanthdnknkuppillk outlet 3011l. Therefore,
this portion is carefully -arranged to prevent inkr
10 leakage from or air intake into the ink passages.
In the present invention, as shown in Fig. 38, a method
is adopted to utilize the resiliency of a mold member
for the purpose. 1In other words, the ink supply
inlet hole 3010a and the ink supply outlet hole 301lla
15 are formed cylindrically and then‘fhe inner diameter of

the ink supply outlet 30lla is slight smaller than the

outer diameter of the ink supply inlet hole 3010a.

®

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 ﬁaterial_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



cannot be inserted into the guide 7052 of the carriage 7050 because it is

bl ocked by the protrusion 7057;) 10 disabling its instal

| ati on.

As

described above, it is thus possible 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 w 15 groove 7053 for the
gui de 7052 of the carriage 7050~ BBg- 77 illustrates, as another

enbodi ment, the state where a head cartridge 8002 is separated froma
recordi ng head 8002a and ink tank $002b. In the present enbodi ment, the

recording 20 head 8002a and ink tank 8002b are coupled i,
that an i Ak s&SplAPSETe SsoFRY &0 thed CPNPLARTr dSo At

ink to the recordi ng head 8002a fromthe .i.nk tank 8002h
soal LI ng. B00PRE 5P E R, bY BECP A AE05D

a nenner

, h
S%§6@2§hfb suppl y

i S cayr!

f 58P0 5P ént

by bl g 11 L1 8y euLOP L Bl suRel G e 09083, nd
eceptacl s 098283 A Ll vl ek scondLadchad 800 auiece ve (ne

foregoing locking a nails ence n ra

led to a
I nk | eakage

| ocki ng
Qﬁg t he

8002bh1

dESignatestheaﬁytﬁBE&ﬁe%%@%ﬁfBE%ﬁi@ﬁgtfﬁﬁytﬁg EREr2eliathed0@2R heaigndi cate

a correct position of the inserting anmoun

when bei ng coupl ed: 8002a2 and

8002b2, markscpieyidee a01it g heaandanerheadrdefatame ithle t ank 8002b,
respectively, to indicate the direction in which these are coupled and are

arranged 10 i dnsegrpedoafl. dirlhf ether eokass themcbhipliagomdiilg Bead 8002a

and i nk tank 8002b, |ines engraved, or the like to faci

itate

~scrim nati ngorhedcangleigrg ldiyr @dthonhef ihkesnppdydingelked3®l®002a and i nk

Kk

molding and capable of being resiliently deformed are

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.

coupling is completed when the protrusions

15 coupling nails 3012 reach the dee;est porti
arranged in the rear sides of the coupling
guiding grooves 301l3a.

(? Further, the coupling nails 3012 se

of the
ons

nail

rve as

The

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 c

oupled.

In

other words, the coupling nails 3012 are made longer

than the ink supply inlet 3Q10 so that the coupling

nails 3012 are to be in contact with the ink tank 3002

25 Dbefore the ink supply inlet 3010 reaches the ink supply

outlet 3011. Here, the leading ends of the coupling

nails 3012 are cut off diagonally. This diagonally



8002b when separated; 8002a5, a contact to nake 4 15 el ectrical connection
between the carrier 8001 and recording head 8002a when the head cartridge
8002 is nounted on the carrier 8001; and 8002b5, a receptacle for a | ock

| ever (to be described later) to fix the head cartridge 8002 to the carrier
when the head 20 carriage 8002 is nmounted on the carrier 8001. Fig. 78
illustrates the state where the recor dthg head 8002a and ink tank 8002b are
on the way to be coupled. When the ink tank 8002b is being inserted ZS into
t he recording head 8002a, a load is nore increased in pressing it where the

| ocki ils_8002h3 butt .the | ocki il tacl es 8002a3, . - 112 1
However, i CRES Std @R AR Rg ArkS BOOSE Mnd OCOBE S e i

di spl aced. Th . rat Qr. canrecagnize.that, t lyi:ng J.s j |
inconplete.Whg%dﬁﬁgtgﬁﬁhggﬁﬁ §%3?§ gsgku?%hérggr3@%3%%;%%¥%$%n§%) t he
| ocking nails e t taclioh ; Ee G 00 o al | ow
them t obe j oi ﬁgggggﬁfgf:tt #}}%%Tﬁtg% hthgg ﬂég{gﬁ?‘ gg%(r\osgésggzog?dgnd 8 Oéz'bl are
mat ched. Fig. 48 FEb&%h%&b%%tB&%viﬁ@&ealthg-1%Qd&th%H&§‘3¥tﬂHé5tate
where the headcartridge 8002 is nounted on the carrier. Here, therecording
head 8002% aneouphihankha83@23oaneanet aakbi eulkablff @upRlodiggcwely. There
is still aspace between themin such a coupling state of the wl5head
cartridge 800Rrshowe ian EagiedOenbagthenpr bgeseerviadi rmntitsa gudideect
installation is possible evenin such a state as this.In Fig. 80, there are
provi ded for thether ddreg®dbnanndicetedchy evnazcpws8eOlia tFog. 36.
make20el ectrical connection with the recording head 8002a;a resilient
gfzber 8001b made of Fdbldisoresheckti kehblgi thepreypdingneedds 312 he
ctrical contact;an operation |ever 8001lc_to nount or denount the
headcart ri dge2BBORPTOY188At PRdghe| BeRPRgEN8vBR2g0894 1t §49Fi x ittfe head

cartridge to the,carrier 8001; a_leverspring 800le to bias the operation
| ever 808fc: BBﬁéﬁlPBvéF §861F°F61§E$pﬁﬁ?r?ﬁ8'heé& B3yt PEI§eS§EdIe f - 113

oush T ever 80031 POTHELPBUF EBn BBy AT s HE=BBer A0PoR -REVEF 890 EC Reartr! dge
| ocking | ever .8801doehunl LeUBEBRQ1 e dNdobit ShhOGKLNGaLEVEH oS 80010, are

axially supported at a sang poin hr ee”  conponent s, t hé operation

| ever 8001c, cartridggek@ckingtheVvehodOhdnt 88HcANEALLASKLRAG | @Yer 8001g,
are interlockingly fixed and operated in synchronismwhile the novenent of

the operationihe¥eio808iCthe 1Rkttanpfeooedisostparpush liaeer 8001f through
the interlocking | ever 8001g. Wen there is no_cartridge 8002 on the
15 several small chambers by the inner walls 3016. The
structure is arranged so that the small chambers

themselves are connected through conductive holes 3017

provided in the vicinity of the bottom end of the inner

(N

walls 3016 of the ink tank 3002. In 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



carrier 8001, the above-nentioned | evers are biased by the |ever spring
8001e in clockwise in Fig. 80. 15 The state shown in Fig. 80 is such that
the head cartridge is nounted under this condition. Fromthis state, the
operation lever 8001c is rotated in the direction indicated by an arrow c.
Then,, the | eading end of the push |lever 8001f is |owered to 20 cause the
head cartridge 8002 to be |owered |+kesv se. As the operation |ever 8001lc is
further rotated, the interlocking | ever 8001lg is parted fromthe push | ever
8001f and is no longer rotated; thus the state becom ng as represented in
Fig. 81. Wien the operation ZS | ever 8001c is further rotated, the
cartridgel | ockinoy |devier FERPIEBHegmsa ageudihea redandinmkhed 260 Here, even

if there is a space due to inconplete coupling _. - 114 1 of the
recordi ng he@® STPEFafivG iwhenednk BE0ASVanedhIditageiP REsseY by the
cartridge | ocking lever s 8001d in the nmounting directiop. I@nce,

ulti mately, Fﬁ@qaiiﬂﬁﬁmﬁfﬂﬂﬁuﬂQﬂﬂxﬁ¥Q¥ﬂ3i%ﬂ(%%%ﬁGQﬁ*xﬂPéLQP conpl etel y

coupled as far as the head cartridge 8002 is .nounted on the carrier 800L1.

Fig. 81 illudPracsdtele &%k & 1 RF FOPRRES A &R 9s fixed to the
i . t hi t at.e, t ti - i ted i 10
count o 1 bokdPEE -y s VendS S o BRI b RE doy (RSt E0
h th id i j 82).
Thus byt he Pare e drdk Fei % it B R dted oddtine (R B2

Force axert od By e Taver Bo (he BOOLE e e o e Ty
<:> conditions, thus disabling its ink supply. In the
present embodiment, therefore, a second coupling
10 direction which is rotated approximately 90 degrees is
arranged in addition to a first direction wherein the
coupling nails 3012 and coupling nail guiding grooves
3013a are engaged. For this second coupling direction,
the coupling nails 3012 are used in the same manner,
15 but 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 recording



| ever 8001d becones | ocked. Now, as still another enbodi nent, the
description will be nade of a case where the coupling 20 indication marks
are pﬁovided for a type which stores an ink tank in a recording head
housing. Fig. 83 is a schematically perspective viewillustrating a .
recordi ng head and ink tank according to the present enbodinment. Fig. 84 is
a plan view. In Fig. 83, a 25 ref eren8& numeral 8200 desi gnates a recording
head and 8220, an ink tank. For the foregoing recording head 8200 there are
provi ded a nozzle unit 8201 to eject - 115 1 ink droplets; a supply tube

Cron v AT TSI T A AT SHTIRETS
oVl of | ek AlGB220, AL Il 0208, 0y L B ks ank

8221 f1nger MaysoB22%d 00| 8 Al O Unton o | AkoisUppl VugpL | el o

supply ink t or egol ng recor recept ac 24-to0

receive the foregoidns 10 4OGKNY G | 001 e SOUPE | 96 O{nk he i nk tank
8220 is conducted by inserting the ink tank in the direction indicated by

an arrow. sAs isuthee | sdirdhaihisiete tHarfithe &utd® abghetde ok tank

8220 is inserted into the correct position, the matching mark 8204 of the
recor di ng heath82{}k asutbp e irliethiITLdb ne WP, ofhd heon bkctneks 8220 are

mat ched. Hence, it is easy to discrimnate whether the installation is
correctly cormhioteszh othe2d motsuddlyt hiemliatstH 1Ch o i nk nswppket, the
mat chi ng mark 82' 04 and matching line 8221 are displaced as shown in the
ht - hand siaktiet RBQL183ls Simpreovede whenrithe inacaudidugy 18203 380Mi agonal |y
ovided with respect to the installation direction, even a slight 25
di spl acenent 308 tIK itk 32 G ediaaddiesh | demi@Iekt | yEhedi cated so as
to nmake g'scrinination . . . i
sealing capability of the ink passages is enhanced.
Also, a force required to deform the ink supply outlet
3011b can be small. The force required to effectuate
the attachment and detachment of the recording head
3001 and ink tank 3002 can also be small.
15 Also, Fig. 39B illustrates a case where the
ink supply inlet 3010c is formed to be annular having
an acute end, while the ink supply outlet 301llc is
(» 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 ink 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.



easi er. r Il - 126 1 As still another enbodinent, Fig. 85 illustrates a
case where a click is provided for the coupling of a head cartridge and
carrifer in a node that an ink tank is stored in the recordi ng 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 has the same function as above,8% e same reference mark is provided
in the corresponding |ocation, and the 10 description thereof will be
omtted. In Fig. 85 the ink tank 8002b is installed in the direction

indicated by an arrow A with respect to the recqrding .head 8Q0 nd these
are coupled @yr%(:"lric(,ekirﬁélu&Fefihéonéitlt?c%’O@faéea‘:rar‘%h i‘ﬂ‘eii rﬁbggqq ns _

15 on the re%yrr%%t h@gdssigg and the receptacl es 8002a6 on the ink tank
side. The rec8fdi g h&4d ais installed. in the direction indicated by

an arrow B which is tIgeggggggﬁgrit gﬁggidriﬁl%pitggieits%g:ii%%tdec-iupﬁit e f row A wth

respect to the carriér cou reto by clitking of a

spring 8001h gad m%uh%ﬁﬁgv ig{igteg%\%ho B8 Qﬁ%ﬂmﬂ&%ﬂm ks dopnki SURRs AN be

repl aced al one even in ere the recording head 8002a is coupled to

the carriser 80@%pebyhati Bee 1kha;irrk rbank 08392k ante X fHhdweath 8002a are
25 mounted or denounted in the sanme direction, "'the strength of the click

for couplingahgnet e ith taak18@92bcthoul, d e Jeirespaicati vdar tdmls of the
click for - 117 1 coupling the recording head 8002a. In this way, when
only the inkitamsy8®e2bossibapl aoegrovtides ipks passades pireeeniiffesr-
recordi ng head 8002a from being renoved together with the ink tank by
(isstake. Al sentaposhgimni.n Fig. 86, ishe wviswalsichematically showing
still another embodiment structured such as thiS'go
10 illustrate the direction in which the recording head
3001 and ink tank 3002 are coupled. In Fig. 40, a
refereﬁce numeral 3018 designates a first ink supply
inlet provided for the recording head 3001, and 3019,
a second ink supply inlet arranged in a direction
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 indicated 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 mechanism (not shown), these are
25 released only when the ink supply ocutlet 3011 is mounted

to form an ink passage. Therefore, when the ink tank

3002 is attached to either one of them, the other one is



direction of the recordi ng head 8002a and that of the ink tank 8002b are
made different. As a result, it becones possible to reliably conduct the
instakl ations of the ink tank and recording head separately. 10 In Fig. 86,
al t hough the way to couple the ink tank 8002b and recordi ng head 8002a are
the sane as the case described in conjunction with Fig. 85, the directions
in which the recordi ng head 8002agand carrier 8001 are coupled are
different. In order 15 to couple the recordi ng head 8002a to the carrier
8001, the recording head 8002a nust be slight displaced at first before
bei ng mounted on the carrier 8001. If the anmount of such a displacenent is
not enougl, acPbse8P02Rd hé sadstd mixdditin atlsé 0pnROp8EGAGepr onildeqd for the
carrier to displace the recording head 8002a in the horizontal direction,

at the sane twien ptieeeibhk ngahke aré eatvteadhed b bdthnafl shé&fQlim&nd
receptacl es ' 8002a8. Wen the recording head 8002a is mounted on the
carrier as 25camdflewesmbytlabyarrow D, it is shifted in the horizontal
direction to conplete the installation by clicking of the nails 8001m on
the carrier side and ¥methis nasgpeqty kke | eke sombedinant hdesesdbaing
head side. As shown in Fig. 87, the recording head 9002a and, i nk tank 9002b
are coupl 2d bin i BEPr Sifmglh £DrPRESINEE R WP i Heh BarbntREERng§2Rol e

9002e. 5 The connectjon and separati on erat]jqns are executed on.the
carrier 90015HRP}RvERK At %%‘Pﬂ?%lé’%r '%‘bec]fg?yt%a%hﬁi%?. PEr &0k he

d i pti d ' f h [ | il b
om Lt o0, 10 O 13058 ne T9AET oY I S0 e vaLndntt obbr 8 ng head

itted. 1 | &y . t
Qrinting. A rorE RS ArRerid wb e RARLRE 07 C8 e b BeRE%I e

present inverﬁr};grgaﬁglézi i tﬁél@ ﬂé.ﬁf&'ﬁi@@@iﬁﬁriﬂ@ié‘gﬁédoﬁ%tgﬁ like.

It is adhesive e carrier by a double coated adhesive tape

or the like sgtdiatal henphsordentidis dlaceshdenesd hod hereaeptangoportion of
t he connecting rod 9002d and connection hole 9 002e, that is, it is 20

provided in tdiee itk tinlofidhet Goud iitg W tdioreotidhein@teosteag head and
i nk tank. Therefore, when the recordi ng head 9002a and i nk tank 9002b are
separ at ed, t ey aerscatrsow 90 reicel W | nk dropping fromthe outer periphery
of the connecting rod 9002d 25 and the end of the connecting hole 9002e and
hol ds such ink dropl éé¢ksa o If elentsadmgvana shifdeomviony ofit thelecareier the
vicinity of the coupling portion
3102 is assumed to be in the direction indicated by
15 an arrow a in Fig. 40 when the head cartridge 3101 is
mounted on the carrier 3102, the ink tank 3002 which
is attached to the second ink supply inlet 3019 is not
g 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



- 119 1 nmeans in the present invention that the area including the
coupli.ng portion and its vicinity where ink | eakage or ink scattering takes
place(mhen the recording head and ink tank are separated. 5 Now, stil

anot her enbodi nent will be described. As shown in Fig. 88, a groove 9001b
is provided beneath the coupling portion of the connecting rod 9002d and
connection hole 9002e for the eaBfier 9001. The present enbodi nent
is.effective when the absorbent 10 9043 shown in the enbodi ment descri bed
in conjunction with Fig. 87 cannot be placed at a desired location. Wth
the present enbodinent, it is possible to allow the absorbent 9043 to be
adhesi vel ¥ ardldmystl the sgoupbing dirqusian af the freeezdingk keadpi ng from
15 the coupling portion is received by the groove 9001b, and by capillary
phenomenon, i3t°%f1l #Rd dhgare Pote Qﬁ)ﬂfg‘ﬁldﬁqm’trblvp iT M%Hes the
absor bent 9043 adhering to the trailing end of the groove and then held
there. 20 SufSEGFEHINS: Sth 14s AossHd % difo AHAD \ﬂrﬁle%%e%s%??%ed. As

shown in Fig,.89, the absorbent 9043 .is ar ged .,adhere to.the recording
head 9002a. m@% e ﬁcqrﬁé”gbé’cﬁﬁé’gé"a@m%es “H‘fe‘t &f HEhd the 25
outer perd ph . $ he necting rod.. I e ink tank
9002c si d%a b%raétgolr#é:eess n cs‘-"ﬁlr ib%g v%&i%%o%%ugé%ﬁgﬁa%xg(a%%épit IS

[

removed 11OMRRzalng oA -ckcomesind 19000 ) Shsoralpg | nk

exi sting on the outer phery o e connecting rod 9002d. Further, a
groove is prey ¢rd diarled QS HrARA Y J RRJieEMId N Mead RUP2a and ink

tank 9002c; thus 5 arranging a structure which can bring about the sane
@f ect as the enbodi maRrf. dasGrd beegerypedtjivec viie® illllhstrating the
structure of a further embodiment according to the
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 geads 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



Fig. 88. Subsequently, another enbodinent will be described. 10 As shwon in
Fig. 91, the present enbodinent is such that the absorbent in the

enbodi nent described in conjunction with Fig. 87 is arranged on the ink
tank side. Now, still another enbodinent will be described. 15 "' As shown
in Fig. 92, the present enbodi nent-igosuch that a water repellent treatnent
is given to the connecting rod 9002d while a hydrophilic treatnment is given
to the connecting hole 9002e. In the case, ink does not adhere to the
connecting rod 9002d to which 20 the water repellent treatnent is given. It
al ways adheres to the ink hole 9002e where the hydrophilic treatnent is
conducted. Apozitasul tthet Reoraihl Beafe ithkmseakage alccumatrdiyde the ink
tank 9002c to the outside. 25 Fig. 93 illustrates another enbodinment and is
a bl ock di agThersefowreng aapoisitibhihg gebecustioe 30ROt dsk paeyiided anount
using a detection term nal 9360 and - 121 "1 detection pin 9380. This
circuit is peovithed siidet b ithe fetordingdhagdappapresdtisodP descri bed
earlier. In Fig. 93, whether the ink tank is present and also a sufficient
amount of i nkeeenRét §nkr sHePlysiplast er BhhEd 1By conRleds &R Mh®ating circuit
9300 on the basis of the detection results of .the current detecgtion circuit
9200 in &ccoFf8SRBE winth SLRBI¥ohbaet/ OfoktEoAtdecené: REEHTHE ‘i on

term nal 936Q and.detecti in 9380 as well as the _existing amount of 10
ink as descrgﬂeﬁgéﬁoVE?'TﬁgegpﬂﬁéF%OBé?gyFﬁﬁ gﬁeaHEFBgF%Gn ?esults are

' d | ci, i.t 9400, Th | . ci it 9400 i
natallcd in the i nk o8k 38505 pPLy. LpddFs AR Re: SrRRUGRAAE O sua

‘chording 0pﬁ&?&h%@gé“ﬁﬁd@éa@éhvbggaﬂfa Swln E9C9&§i9Q1h%%ﬁ Wl be

nduct ed t hroug carriage drfving reving ciréuit for this is not

shown) and regprdhng Read ﬂsgVLagcshﬁsE£&a9§$0su€n khaiekhesohand, if the

discrimnating circuit 9300 detects no ink. Then, the control circuit 9400

causes tlpe 2Qsr peetdirngropenuakion to be di sabl ed.
As described above, the installation direction
of the recording head 3001 and ink tank 3002 are made
arrangeable in two directions or more and then a
plurality of these recording headsr3001 and ink tanks
15 3002 are made usable. Hence, the following effects
can be obtained:
It is possible to simply obtain a color
- recording cartridge by adding head cartridges for
plural colors to the head cartridge 3101 which is
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



Al so, the control circuirt 9400 causes an indication device 9600 to indicate
the results output fromthe discrimnating circuit 9300. In this respect,
according to the present 25 enbodi nent, the detection is conducted by two
detection pins 9380 to detect the presence of ink, but it nay be possible
to detect the renmining anmount of 9 122 1 ink by detecting the materi al
val ue of ink using the two detection 6ins 9380. s Also, in the present
enbodi ment, the current detection circuit 9200 and discrimnating circuit 5
9300 are provided on the recording apparatus side, but it may be possible
to arrange themon the head cartridge side. In another enbodi nent the
details of whighpace é‘BQﬁP {0cEE8ind%a %@ﬁaa% egtigniber gbaal, 9360 to 10
detect the presence of the iInk tank 99% is arranged on the carriage HC
side. Hence, rartREL|EByPRESIDEEngOLKiet BER $ilSp Dy e5RDE€ @bri nk tank and ink
as well in accordance with the installation®f the head cartridge on the
carriage HC. pdosisicebng| bet fbopessilald tf ddeueabeolly nertsuke ehkective by
itself, but it may be possible to conbine a plurality of these enbodi nents
in.order to prositiomingnkefeceneboads nfpappaibghisghavihy aohpgher
reliability. " 20 In this respect, particularly anong ink jet recording

met hods, $he yreseding aventi on produces an excel lent effects on a recording
head and recordi ng apparatus which creates change of state in ink with

nmeans provi ded to gentiat e?? hilhasteries §2RA-hRr 2R d LpeRY- f ofNefect i ng

ink (electrothermal,6 transducers, |aser beamy or the like, for exanple).
Regar di ng t heF§§PF L9 slﬂ?%tfeﬁ%z%mda dHrfaghiify and holding Yever

(:) 4002f is provided for an ink cartridge 4002. This

lever 4002f can be held down with its mounting shaft

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

(A

of the guide grooves 400lc and becomes no.longer
shiftable, the lever 4002f is rotated in the direction

20 B by 90 degrees to hold the carrier 4001. In practice,
it is preferable to provide a click function or 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 4001d 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 nehtod, it is preferable to adopt those which
can be inplenented using the fundanental principle disclosed in the
speciffi cations of U S. Patent Nos. 4,723,129 and 4,740,796. This nethod 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 s such that at |east one driving
signal, '-- which provides a rapid tenperature rise beyond a 10 departure
from nucleation boiling point in response to recording information, is
applied to an el ectrothermal transducer disposed on a liquid (ink)
retaining sh | i,gi,d :Ra e : S I ot her mal
transducgr tggggggfa#g%%hégngﬁﬁ%St§2§p§§¥f%88§§gugghggfgl%%% iI'ng on the
ther moacti ve portionygf,t Q%i‘i@cQh@hﬂgrhéﬁﬁbsmléﬁtew.@ﬁt belhksleadiady to the
resultant formation of a bubble in the recofding liquid (ink) one to one
for each of hbesHbWdi A8 shignals., Buet Beederel epppaimand eenhadt i on of the
bubble, the 20 liquid (ink) is ejected through a discharging port to
produce at |that ehe dniphet. ciberflagei agtachnay asdphefiddally in the form
of pul ses because the devel opnent and contraction of the bubble can be
ef f ect uatsed Levezn#ff@dupkypyidnd, fohetbéorecorfitng@5headui@0lankin i s ej ected
wi th quick response. The driving signal in the formof pulses is preferably
such as di sctbeefioragehagspmbrfiinantodesctibed ir4conjunstipat wathNos.
4,463, 359 and, 4, 345,262. In addition, the tenperature increasing rate of
the heating Ei¥falé i§ preresadl gnstbe aBskdtarko&@02¢n tABYspecification of
S. Patent No. 4,313,124 for 5 an excellent recording ig a better
(g%ndition. TRETUFFRES §r 8tBFTt hRaRetRIEi AKEhERA 72%° baSatNEenERROAA~cach of

the above-negéggngg %Qg.SEQFifi

10 Subsequently, still another embodiment will
be described. As shown in Fig. 45, the present
embodimént is applicable to the structure wherein the
recording head 4002a and ink tank 4002b are separable.
In the present embodiment, the elongated cylindrical

15 portioﬁs 4002k of the ink tank lever 40023 are made
larger. Accordingly, the shiftable amount € is also

made larger by that much. As shown in Fig. 46, this

o~

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. Its structure is arranged to hold the
25 ink tank 4002b by the recording head 4002a. The gquide
grooves for the ink tank 4002b are provided on the

recording head 4002a (4021) while the guide grooves for



cations whérein the structure is arranged to conbi ne the di schargi ng ports,
| i qui d passages, and the 10 el ectrothernal transducers as disclosed in the
above({nentioned patents (linear type liquid passage or 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 wherein the thernmal 15 activation
portions are arranged in a curved arga is also included in the present
invention. In addition, the present invention is applicable to the
structure disclosed in Japanese Laid Open Application No. 59-123' 670
wherein a common slit is 20 used as the discharging ports for plural

el ectro tiher gpb &éea§eyﬁ§rﬁeaandob@ataﬁespf@ﬁigé& ghsehesedrifedapanese
Pat ent Lai d- Open Applicafion No. 59-138461 wherein an opening for absorbing

pressure wave4oblEhe tharert phesENt | embed iwen€ pr e ponKi 8gnko t he

di scharging 25 ports. In other words, according to the present invention,
it beconmes pé88Lbl eahobapeeplacédeindependenthgshy ethg inkespektive of the
nodes of the - 125 1 recording head. Furthernore, as a full line type
recordi ng g bewerhd00ag, abhtnghéd recordinndierdt4002e qarhatnbeecor di ng
wdth, it may be possible to arrange a 5 structure either by conbining
plural ré&corfenbaaeddinderendsrtly n the mbovPaerepbaeadspactrecati ons or
by a single recording head. i ntegral |y, constructed to,cover such a | ength.

In addition,mefe Bfethatinhvietieartsidgn vhite hplding gheethhl type

recordi ng head wh 6$'n the recording head is fixed on the main assenbly, to
a repIaceabI%a%%ig e recording head which is

<:> With a structure such as this, the replacement
can be made with only one operation whereas in the
10 prior art the operation should be carried out twice
when the recording gead 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 illustrate 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-
~ spective view showing a state after the 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



conitected ‘el ectfically-with the main apparatus and can be supplied with ink
when it is nmounted in the . h 15 nain assenble, or to a cartridge type
recordi ng head having an intergral ink container. Also, it is preferable to
additionally provide recording head recovery neans and prelimnarily
auxiliary means which are arranged 3% constituents 20 of a recording
apparatus according to the present i'nvention. These elenents wl|
contribute to naking the effectiveness of the present invention nore
stabilized. To name them specifically, such elenents are cappi ng neans for
the recordi ng head, cleaning 25 neans, conpression or suction neans,
prelimngry fealh gy NBANS: SHUGHSs a5t BLIRE LEDENPa @I 500 angdUcebghoasheating

el enents ot her than such transducing type or - 126 1 the conbination of
those types DidftLp@dtsy andathew s ein eigy y4&| ecthendimdethesi das t he
regul ar ejection for recording. As regards fhe kind and nunber of the
recordi ng S vieists imkiniabéfeoted heramrtheageecotdimy bead S§DPA4l &ocol or ink,
or may be plural heads corresponding to a plurality of ink materials having
di fferent rexoretonding aediuneisisych He indtertednhenanoarrowelf ectivel y
applicable to an apparatus having at |east one of.a 10 nonochromatic node
mainly whth ¥ &4g- a4®ul ti-color node with different color ink materials
and/or a full-color node using the m xture_of the colors, which nmay be an
integrally forned r RRreRe%pERR tohra FRIAFAIRM | FPIF2 bR Er BEPPEES! di ng

heads. 15 Now, in the, enbodi ne ccording to the esent. i nvention set
forth aboveF4MﬁWQF¥rkp¥h?mﬂé§ﬂg§§ﬁ' cr %@PY?qg$3? +PX0&) be an ink

(e oom teribis i ersidk o ofe Hhinif SARRAERETREY LRt BHTC 100 S
t | t t .l : : t tabi L] Lt 8aY) ity f
The provi si onor The 100 e Le ThE in thd Akt 80 BSXE Cheh ot

it can pg |igyeefi ed when the applicable recording signals are given. 25 In
addition, while preventing the tenperature rise due to the thermal energy

by the positive use T Sue £neidy, aheaAimetLk CROG6NEs $RLfedangi ng
states - 127 1.of the ink fromsolid to liquid, or using the ink
from the position in Fig. 48 in the direction
indicated by an arrow P in Fig. 48 to allow the
nozzles 5005 of the recording heaQ.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
N 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.



Which™wi I'll be solidified when left intact for the purpose of preventing ink
evaporation, it nmay be possible to apply to the present invention the use
of 5 dn ink having a nature of being liquefied only by the application of
thermal energy such as an ink capable of being ejected as ink liquid by
enabling itself to be |liquefied anyway, when the thermal energy is given in
accordance with recordi ng signals, an 3K which 10 will have al ready begun
solidifying itself by the tinme it reaches a recording nedium For an ink
such as this, it my be possible to retain the ink as a liquid or solid
material in through holes or recesses fornmed in a porous sheet 15 as

di scl osed;i n gapangse, P@éma%g%lg)%zﬁﬁggé%é oPidVP- sidw D@44 or Japanese

Pat ent Lal d- Open Application No. in order to execute a node

whereby to enstite therdik 49 fcacdhie 8 etided Inédadn td arsebiE®ing i n such a

state. 20 For the present invention, the no$t effective method 'for each of
t he above- meridaahed Fitk. Sl eid & Ssdiferidtel caiEl ywWpatspeantivelebent the film
boi li ng nmet hod descri bed above. Furthernore, as nodes of the foregoing ink
j et 25 recor dshuviappaa adtuste a oy itie dppgartenis tonmnsteal led hor eier and
the like or a facsim |l e apparatus having transm ssion reception functions
or the |i%ke macarding hexdd. 1 enployed in addition to those used as an

i mage output term nal_of an information processing apparatus such as a
conputer. 5 10 15 2¢*n Figs. 50 and 51, a reference numeral 5026

designates an ink tank containing ink to supply ié
(:} from the ink supply nozzle 5005 of a recording head
5004 to 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
carriaée 5020 by a means which is not shown. Here,
the scanning directions of the carriage 5020 are such
as indicated by an arrow S while‘Fhe 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



25 - 129 1 WHAT IS CLAIMED I'S: 1. An ink jet recording apparatus
conprising: 3 an ink tank containing ink; a recording head for performng
recorging by 5 selectively ejecting ink; a nmounting portion for nounting
said ink tank and said recording head; a |liquid passage coupling portion
provided on either or both of said i tank and said recording for 10
separating or connecting the ink passages in said ink tank and said
recordi ng head; a hol ding portion provided on either or both of said ink
tank and said recording head for guiding said ink tank to said recording
head to hold them 15 reparably; an electrically connecting portion provided

on eitherjor Hetd Di Sahsed eEdIsh Nghieeed andl Slge dddpectioag portion for

el ectrically connecting said recording head to or separating it fromsaid
nmount i ng port {imdieate @y drechmow ) yapmroecting e t recopdbrgded on
either or both of said recording head and s& d nounting portion for

mechani cal | y hearthe%?04g Skhel irdc upbpiy hecazle 9905 ephrthbengecorfiing said
mounting portion. 25 2. An ink jet recording apparatus according to Claim
1, wherein sdieRd nk0Qarnd dhedalia il of e abNedtamk saP 46 ndtati ng
portion. - 130 . 1.3, Anink jet recording apparatus_according to Claim1l
wher ei n si d §eHC ek (B ollat t ddhddh ot TRtac RPN S ABEREFRAY porti on

only when said recording head i s_nount ed. .
y gives an e ceséive 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 tank

5026 can no longer approach the recording head 5004.

10 Here, Fig. 52 jillustrates 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 5004 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



5 4. An ink jet recording apparatus according to Claim1, wherein said
recordi ng head can be detached only when said ink tank is nmounted. 10 5. An
ink jet recording apparatus according to Claim1l, wherein said recording
head can be attached or detached only when said ink tank is nmounted. 6. An
ink jet recording apparatus according o 15 Caim1, wherein said recording
head i s coupled by pressing said record ng head to a carriage capabl e of
shifting said recording head in a given direction. 7. An ink jet recording
apparatus according to 20 Claim1l, wherein said recording head and carri age
can be electrically connected by pressing the recording head. 8. An ink jet

recordi ng ﬁppa{@tﬁ@t a,gé:géggg,gime@%a%ﬂ{%}re V‘Q?ér?i{b SgL Ay, L, DK Ef-gé and

recordi ng head are nounted on I age respectively by sepatate neans.

f - 131 1 9. iy nke ] Simd 6505 L0 085 GPPAUM Use A6N AP 1956b2aM L1, wherein

said liquid passage coupling portion has at ¥l east two different coupling

directions. 5 10. An imigsets3 eedr sk o BRPEerAldISstcCorhdghép Caim 1,
wherein said |iquid passage coupling portion has at |east two different

directions, arehbdddinemitpl i MEidgl r&Ttskows Ssotamaati dyl Ihear oimk i anef the
peri phery of said |li p py quid passage coupling portion. 10 11. An ink jet
recor di ng Sappdrtstaist acdtirgli nig tis @ asindel, vidwercef ntlheniihk i tankl passage
coupling portion is provided in at |least two |ocations or nore on said
recordi ng headiexafl dai dtheldizamtion sigidictatesl byl mrsapered €@ imom or
coupl ed to any one of such a location or plural locations. 12. An ink jet
recording appa&rgt-us fccdtdl nP d T aisrhemaiiaadily Parsnretive wiewching or
%ﬁiachlng 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 aesignates 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
b 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



20 said recording head to or fromthe carrier and for
the carrier is arranged on said recording head. 13. An

hol di ng the head on
ink jet recording

apparatus according to 25 Claim1l, wherein a nenber for attaching or

detaching said ink tank to or fromthe carrier and for
on the carrier is arranged on said_igg tank. - 132
recordi ng apparatus according to Calm1l, wherein an
recordi ng head, and a nenber for attaching or detachin
arranged on said ink tank to attach or detach 5 said r

hol di ng the ink tank
1 14. An ink jet

nk tank is held by a
g said ink tank is
ecordi ng head and

said ink tank to or fromthe carrier, and further, a nenber for holding
them on saidegaplihgly theahi2BgedolN (BRI £ T €REN §hROtBAARA5018. wherkenk | et
recordi ng apparatus according to 10 Claim1, wherein neans for regulating
the directiofoi BiphE0B7sakdpirBliaaktappe oasbelsed hwitRcehdnFg head is
provi ded on said carriage. 16. An ink jet r®cording apparatus according to

15 daim1l, pbeteon ofabRef oarregyeasid s wihendthecinkn
t ank approaches the recording head is provided on said

tankwBDdld said i nk
ink tank. 17. An ink

jet recordi njsapphaahad #tocthdi ngc@fdimg Chadrdn 3004her Bha ankntahr
regulating the direction in which said ink tank approaches the recording

head i s provigeinaarsedduntiti the ke k7 tafktheginkn
apparatus accordin aiml, wherein_a couglinﬂ
rdi 7

25 to C
portion is pP%VFﬁegh?oeﬁﬁGiéﬁﬁé ARetrRrIeify Pe¢
ink supply nozzle 5005 of the recording he

(:) the hole 5048 of the ink tank 5046 are cou
complete the installation of the ink tank
10 56).

By providing the stopper rib 5047

tanpk PBAGrecording
and positioning
URealne

ad 5004 and
pled to

5046 (Fig.

for the ink

tank 5046 as described above, there is no possibility

that the recording head 5004 is damaged even when the

recording head 5004 is pushed due to an excessive

o

15 force given to the ink tank 5046.

Figs. 57 to 59 illustrate still a

further

embodiment. Fig. 57 is a schematically perspective

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

schematically perspective view showing the

state 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

on the carriage.

installed

25 In Figs. 57 and 58, a reference numeral 5056

designates an ink tank containing ink in i

t. Ink

is supplied to the recording head 5004 form the ink



and said ink tank are conpletely coupled or not. - 133 1 19. Anink jet
recordi ng apparatus according to Claiml, wherein in the vicinity of said
liquid passage 9 coupling portion, any one of or a combination of an

absor bent, groove, and hydrophilic or water repellent 5 portion is provided
on said nounting portion for preventgag-ink scattering. 20. An ink jet
recordi ng apparatus according to -' Claim1l, wherein in the vicinity of
said liquid passage 10 coupling portion, any one of or a conbination of an
absorbent, groove, and hydrophilic or water repellent portion is provided
on said recording head for preventing ink scattering. 15 -21. An ink jet
recordi nglappsupply nczoldi hEos ool #hen decoteieg nheéeadt 6e0¢i ehmbtighof sai d

| i qui d passage coupling portion, any one of or a conbination of a
absorbent, grideehobeds50y8rophthe cink tmiler502pel | Bbhsopotheon is provi ded
on said ink tank for 20 preventing ink scattfering. 22. An ink jet recording
appar at us accgelTding Mead n$004 werdstachabllyvpprrprled tenphesheledet ecti ng
means for detecting the installation 25 of said ink tank in said ink jet
recordi ng appdat e Bhel ewrriage i HYP hduhdgans comeh| Lengothghown. 134 1

recordi ng_operation of said ink jet recorﬁing‘ggparatug in accgrdance W th
the detected & &afekenfe et eI hFeiarates 23 Iuhde nRTPELARE or di ng

cpPaaLUS acod g o SR ey U B SBl{bHERTTIATIERR Bha, >erves
and also, 5057, a stopper provided for the ink -tank
<:> 5056, which engages with the groove 5053 of the guide
5052. T
10 An operator inserts the ink tank 5026 into the
guide 5052 of the carriage 5050 from the hole 5058 in
the direction 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 portion 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.



24. An ink jet recording apparatus according to 10 Caim 23, wherein
indicating nmeans is provided for indicating the results detected by said
deteg¢ting neans. 25. An ink jet recording apparatus according to C aim 23,
wherein said controlling 15 neans is structured to disable the recording
operation when said ink tank is not,jgstalled in said ink jet recording
apparatus. 26. An ink jet recording apparatus according to 20 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 devel opment of said

bubbl es. 27. A nmethod for installing an ink jet recording 25 head for

perform ng recordi ngpegsa EBEOLAN NPoBeL] 1kt Whes ChRlother ebRpbUi Gt .
connection of said recording head is pressed against an electrically

connecting In 485ink pettheraf @1oIpus i Nek asteplly Ceatreligelbd which a
recordi ng head and ink tank separable fromf%ach other are coupled to enable
ink supply, seflvesi dsreaRrgupglyiansans. i MBhbs | sidows sacdliadriage. 5 28. A
met hod for installing an ink jet recording head according to Cl aim 27,
wher ei n sai donhé&r | eppeecrande pgwhicil cgredves fitkted jmtdoam iskording by "~
utilizing filmboiling generated by thernmal energy 10 generated b

el ectr ot ber natppiyinedbietsoby3 enzrxgcesg B%@Yiﬁ-@‘gcﬂ??éth’é? nmahkt EaR¥ducers in

accordance with signals. 29. A cartridge for ink jet recordi ng apparatus

i ncl uding a @&PAcheibte pecdesiFablectigom®tt ai'e%eH;: rk®Iy to an ink
cartridge, 20 25 . AF. AA_AFs2, A A3._. AY. AF. A3. AFA. A3. A .
h. As. A3. & AMREeEradahed poshfiopalpEredatlignshiip sd) 9QUPRAAFERS A A9 A

A ALY P Bt A2 A L A0 D91 10 0 O 6%
YW £'nf’ ﬁ?ﬁ&%&r".‘% 5404 A% s AT URRIRRUREE A, A, ARy
AL ﬁ[ : @#QL&%{# ?Fﬁ%?%%ﬁf%ﬁ%/ 'sﬂA.SpAéiAr NS W SE . AFow A

dimensionally further by fitting positioning pins
6105 aﬂd 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 aﬁd 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 et head and ink tank is

20 not dependent of ink supply means.

In the ink jet head 6101, the positions where
the positioning pins 6105 and 6106 are arranged are -
not particularly conditioned. 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
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>rz}a?~ @02 P10% 005 of the recording head 7004 through the
hole 7028 of the ink tank 7026. Also, the recording
head 7004 is detachably coupled to the hole 7021 of
the carriage 7020 by a means which 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 7027 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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10 held down in the direction indicated by an arrow A.
In this way, the ink tank 7026 is allowed to shift
in theidirection approaching the recording head
7004 (indicated by an arrow B). The ink supply nozzle
7005 of the recording head 7004 i§ 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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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 perspective view showing the

10 recording head, ink tank, and carriage before the ink
tank is attached to the recording head. Fig. 69 is a
schemafically perspective view showing the state where
the ink tank is attached to the recording 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 head 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
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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7037 engage with bosses 7025 while the carriage lever
5 7024 is held up when the ink tank 7036 is attached to
. the recording head 7004 (Fig. 68). 1In this case, if
the ink tank 7036 happens to be upside down or inside
<:> out, that is, directions other than the normal
direction, when it is insE;lled on the carriagé'7020,
10 the wall 7039 is blocked by the recording head 7004
or the bosses 7025 are not matched with the position
of the grooves 7037, and even the installation on the
carriage 7020 is impossible.

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



10G ' 10%&' () - y9%d0%& ()- "10%C& ()-'9] "10%& ()-y@ 10%& ()-

s100& () -! ?2F?{22?2@ @BKC

10GS45109%& () - f0109%& ()-f/10%& ()-L-109%& ()-fl+10%& ()-'1f)10%

& () - nt X@aaeaEa®C  10GL0%Z& () -: 109%Z& ()- 10 10

10f Y: 109%&' () - f y810%& () - 6109%& () - @ \AA} A 2D C

10G&t 109@2& () - 3109@& ()-!Ss109%& ()- 10%2Z& ()-!' 109%"& ()-' 1092ZJ& () - A?B_BBBB
(Ca?bC 10G < "S 10%"Z"& ()- @ 109&& ()-s' 109&Z& () -

109@& () - 109&& () - ! K#109%& () - (CYC CCC. DSDaBbC

10G 0109%&& () -/ 3109%&& ()-s9- 109&& ()-!)109%Z& ()-' 109&& () - Y40%Z& () - SDDDDE

+E, E- E. EQYNC G 10Z.10 Z .Y 10%& ()- ¥810% & ( b L QUZE& () - 4109Z& () -

28109%Z& %) . |§§|}:’% a%?%éjl f6é°%’1 o F?QE( ﬁ 3%8‘3?5 )ﬂg'%(s) Q”%it b h& ()-fs(l?)%

h& ()-!t Llot@gqg.(a)géw%go h& () - DFFGGCGGE [ <YNC 10Q%40% & ()-!"F10% h

h& ()- @ 10% h& ()= 1006 K& ()-! %a0%& ()-s! 940%hh& () - sGEGDHHHH} A=YNC
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 perspective
view showing an ink tank itself. Fig. 71 is a side

10 view schematicaliy showing the ink tank viewed in the
direction indicated by an arrow C in Fig. 70. Fig.

72 is é schematically perspective view showing the
state where a recording head is installed on a carrier
before the ink tank is mounted on‘the carriage. Fig.

15 73 is é schematically perspective view showing the
state where the ink tank is attached to the recording
head installed on the carriage.

In Figs. 70, 71, and 72, a reference numeral
7046 designates an ink tank’containing ink in it.

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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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 is coupled to the hole 7048 of the ink tank 7046
to complete the ink tank installation (Fig. 73).
In this case, if the ink Pank 7046 happens to
15 be 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 caﬁnot be inserted
into the guide 7042; thus disabling the installation.
20 As described above, the xrib 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 schematically perspective

view showing an ink tank itself. Fig. 75 is a
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schematically perspective view showing the state where

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 recording 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 ?esignates 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.
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coupled to compete the installation of the ink tank
7056 (Fig. 76).

5 In this case, if the ink tank 7056 happens
to be upside down or inside out or 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
. 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
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 tank 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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nails 8002b3. Reference numerals 8002al and 8002bl
designate the matching marks provided for the ink
5 tank 8002b to indicate a correct position of the
inserting amount when being coupled; 8002a2 and
8002b2, marks provided for -the recording head 8002a
<:> and ink tank 8002b, respectively, to indicate the
direction in which these are coupled and are arranged
10 in stripes of different colors from the recording
head 8002a and ink tank 8002b, lines engraved, or the
like to facilitate discriminating the coupling
direction of the recording head 8002a and ink tank
8002b when separated; 8002a5, a contact 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 later) to fix the
head cartridge 8002 to the rcarrier when the head
20 carriage 8002 is mounted on the carriexr 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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<:> 8002al and 8002bl are matched. Fig. 79 illustrates

this state. o L

10 Fig. 80 illustrates the state where the head
cartridge 8002 is mounted on the carrier. Here, the
recording head 8002a and ink tank 8002b are not
particularly coupled securely. There is still a
space between them in such a coug}ing state of the

15 head éartridge 8002 shown in Fig. 80. 1In the present
embodiment, a correct installation is possible even
in such a state as this.

In Fig. 80, there are provided 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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5 8001g, are axially supported at a same point. The

three components, the operation lever 800lc, cartridge

locking lever 80014, and interlocking lever 800lg,
(:) are interlockingly fixed and operated in synchronism

while the movement of the_sberation lever 8001lc is

10 transferred to the push lever 8001lf through the
interlocking lever 8001g.

_ When there is no cartridge 8002 on the
carrier 8001, the above-mentioned levers are biased
by the lever spring 8001le in clocEwise 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 8001lc 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. 8l. 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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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 operationTlever 800lc 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 80014 is further pressed in
15 counterclockwise against hte forc; 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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supply from an ink tank 8220; a window 8203 to examine
7
matching marks; marching marks 8204; finger stays 8205
for the removal of ink tank 8220; and locking nails
5 8206 to fix the ink tank 8220. For the foregoing ink
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 insérting 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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coupling of a head cartridge and carrier in a mode
that an ink tank is stored in the recording head
5 housing. Fig. 85 is a schematically perspective view
showing a recording head and ink tank according to the
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 direction 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 th; 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 indica?ed by the
arrow A with respect to the: carrier 8001 and is

20 coupled thereto by clicking of a spring 8001h 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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so, as shown in Fig. 86, the installation™
direction of the recording head 8002a and that of the
ink tank 8002b are made different. As a result, it
<:> becomes possible to reliably conduct the installations
of the ink tank and recording head separately. °
10 In Fig. 86, although the way to couple the
ink tank 8002b and recording head 8002a are the same
as the_case described in conjunction with Fig. 85,
the directions in which the recording head 8002a and
carrier 8001 are coupled are different. In order
15 to couéle the recording head 8002a to the carrier
8001, the recording head 8002a must be slight
displaced at first before being mounted on the
carrier 8001. If the amount of such a displacement
is not enough, a pin 8002a9 is caused to butt a slop
20 800l1n provided for the carrier to displace the
recording head 8002a in the horizontal direction, at
the same time preventing the intervention of the
nails 8001lm 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 8001lm on the carrier side and the
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5 The connection and separation operations are executed
on the carrier 900la by lever and the like provided
for the carrief. 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 moﬁnted 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 molecular polymer or the like. It is adhesively
arranged on the carrier by a double coated adhesive
tape or the like so that the absorbent is placed
beneath the coupling portion of the connecting rod
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 9002e and holds

such ink droplets to prevent them from flowing

outside. Here, the vicinity of the coupling portion
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and ink tank are separated.

5 Now, still another embodiment will be described.
As shown in Fig. 88, a groove 9001b is provided

beneath the coupling portion of the connecting rod
9002d and connection hole 9002e for the carrier 9001.
The present embodiment is effective when the absorbent

10 9043 shown in the embodiment described in conjunc£ion
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 9001lb,
and by capillary phenomenon, it flows along the
groove 9001b. Ultimately, it reaches the absorbent
9043 adhering to the trailing 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 reco;ding head %002a. Also,
in Fig. 90, the absorbent 9043 is fitted around the

25 outer periphery of the connecting rod 9002d and pressed
onto the ink tank 9002c side by a compression spring

9044. Thus, when separated, it is removed from the
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the recording head 9002a and ink tank 9002c; thus
5 arranging a structure which can bring about the same

effect as the embodiment described in conjunction with

Fig. 88.
<:> Subsequently, another embodiment will be
described. o
10 As shwon in Fig. 91, the present embodiment is

such that the absorbent in the embodiment described in
ccnjuﬁction with Fig. 87 is arranged on the ink tank
side.
Now, still another embodipent will be described.

15 "~ As shown in Fig. 92, the present 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 9002e. 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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ink jet recording apparatus bod% described earlier.
In Fig. 93, whether the ink tank is present and
also a sufficient amount of ink exists or not is
5 determined by the discriminating circuit 9300 on the
basis of the detection results of the current
detection circuit 9200 in accordance with the contact/

non-contact between the detection terminal 9360 and

()

detection pin 9380 as well as the existing amount of

10 ink as described above. The signals carrying the
detection results are transmitted to a control
circuit-9400. The control circuit 9400 is installed in
the ink tank 9900. If it is found that ink exists,
the usual recording operation such{as driving of the

15 recording head will be conducted through the carriage
driving (driving circuit for this is not shown) and
recording head driving circuit 9500. On the other
hand, if the discriminating circuit 9300 detects no
ink. Then, the control circuit 9400 causes the

20 recording operation to be disabled.

Also, the control circuit 9400 causes an
indication device 9600 to indicate the results output
from the discriminating circuit 9300.

In this respect, according to the present

25 embodiment, the detection is conducted by two

detection pins 9380 to detect the presence of ink, but

it may be possible to detect the remaining amount of
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1 ink by detecting the material value of ink using the

two detection pins 9380. .
Also, in the present embodiment, the current
detection circuit 9200 and discriminating circuit
5 9300 are provided on the recording apparatus side,
but it may be possible to arrange them on the head
cartridge side.
(”\ In another embodiment the details of which are
shown in Fig. 94, the detection terminal 9360 to .

10 detect the presence of the ink tank 9900 is arranged
on the carriage HC side. Hence, it becomes possible
to defect the presence of ink tank and ink as well in
accordance with the installation of the head cartridge
on the carriage HC. .

15 " As described above, each of the embodiments
is effective by itself, but it may be possible to
combine a plurality of these embodiments in .order to
provide an ink jet recording apparatus having a
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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principle disclosed in the spe%ifications of U.S.

Patent Nos. 4,723,129 and 4,740,796. This method is

5 applicable to so-called on-demand type recording system
and a continuous type recording system. Particularly,

however, it is suitable for the on-demand type because

the principle is such that at least one driving signal,

B,

— which provides a rapid temperature rise beyond a
10 departure from nucleation boiling point in respoﬁse
to recording information, is applied to an electro-
thermal transducer disposed on a liguid (ink)
retaining sheet or liquid passage whereby to cause
the electrothermal transducer to generate thermal
15 energy to produce film boiling on the thermoactive
portion of the recording head; thus effectively leading
to the resultant formation of a bubble in the recording
liquid (ink) one to one for each of the driving signals.
By the development and contraction of thé bubble, the
20 liquid (ink) is ejected through a discharging port
to produce at least one droplet. The driving signal
is preferably in the form of pulses because the
development and contraction of the bubble can be
effectuated instantaneously; and, therefore, the
25 ligquid (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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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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applicable to an apparatugnhaving at least one of .a

100 monochromatic mode mainly with black, a multi-color
mode with different color ink materials and/or a
full-célor mode using the mixture of the colors, which
may be an integrally formed recording unit or a
combination of plural recording h?ads.

15 - Now, in the embodiments, according to the
present invention set forth above, while the ink has
been described as liquid, it may be an ink material
which is solidified below the room temperature but
liquefied at the room temperature. Since the ink is

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 liquefied 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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, portion for electrically connecting said recording head

to or separating it from said mounting portion; and

20 a mechanically 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.

25 2. An ink jet recording apparatus according to
Claim 1, wherein said ink tank can be attached or

detached on said mounting portion.
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(.\ only when said ink tank is mounted.

—

10 5. An ink jet recording apparatus according to
Claim 1, wherein said recording head can be attached or

detached only when said ink tank is mounted.

6. An ink jet recording apparatus according to
15 Claim 1, wherein said recording’head is coupled by
pressing said recording head to a carriage capable of

shifting said recording head in a given direction.

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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20 to Claim 1, whereln 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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24, An ink jet recording apparatus according to
10 Claim 23, wherein indicating means is provided for

indicating the results detected by said detecting means.

25. An ink jet recording apparatus according to
Claim 23, wherein said controlling
15 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
20  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.

27. A method for installing an ink jet recording
25 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 djet
recording head ejects ink to perform recording by
utilizing film boiling generated by thermal energy
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.



