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Ink J•t Recording Apparatus an4 a Method 

for Installil'lg Ink Jet ~ecording Head 

BACKGROUND OF TU INVENTION 

Field of the Invention 

The present inventiott reiates to an ink jet 

recording apparatus using the ink jet recording 

method whereby to perform recording by ejecting ink, 

and a m~thod for instaiiing ink jet recording head. 

Re1ated Background Art: 

· A number of printers, .facsimile apparatuses, 

word processors, and other information apparatuses 

are being deveiopad today. ~s these apparatuses, the 

i~k jet recording method is widely used because it is 

c~p~ole of providing a high reso1ut1on. a h~gh speed 

reco:-ding as well as a campact fabricat~on an~ ~ 1ow· 

cost. Among many other advantages, its capabi1ity 
• of being fabricated compactly and operated at a low 

. 
running cost are part1cu1ariy sign1ficant. 

As shown in Fig. 20. there has hitherto been 

e method wberain a head cartridge lSOl integra11y 

structured with a recording head lSOla and an ink 

tank l801b fi11ed with ink is exchangeabiy mounted on 

a mounting unit 1802 of an apparatus. However,_this 

method has a drawback th~t its running cost is high 

because the recording head in this case is an artic1e 

of consumption. A1so, the recording head 180la is 
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yet to reach its 11~e whetl ink bas been consumed 

comp1etely. Th~& is a waste because a recording head 

180la which is still usable for recording is 

d1.acarded. 

There ~s also a method wherein a racarding 

head 1901 and an in~ tank 1903 are structured 

separately and are exchangeable mounted on the 

mounting unit 1903 of an recording apparatus 
• 

individuall.y as shown in Fig •. 21, for examp1e. 

However, with this methodr it is necessary to provide 

the ink suppl.y passage 1904 on the recording apparatus 

in order to suppl.y ink in the ink tank to the 

recording head. Aa a result, the cost is il:l.evitabiy 

increased and th:is aiso hinders making the appar8tus 

compact. Moreover~ when ink tank containing ink 

materials of different colors are ut1i1zed, ink. 

mixtur~ takQs place in the ink passages in a 

recording appa:atus even if the r&cording heads 1901 . 
an~ ink tanks 1902 are replaced. rn order to avoid 

this mixture~ ~t is necessary to. the recording heads 

1901, ink tan~s 1902 and ink supply passages 1904 are 

mountad on the mounting units 1903 separately for 

each color. 

A1so, as shown in Fig. 22. for examp1e. there. 

is e method wherein a recording bead 1701 is 

connected and £Lxed to the mounting unit 1702 of ~ 

recording apparatus while an ink tank 1703 is 
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exchangeab1e connected to the foregoing recording 

head 1701. This method, however, makes it difficult 

to rep1ace the recording heads with ease when the 

recording head is damaged. Also,, when ink tanks 

having 1nk material$ Of different colors, there Will 

take p1ace a mixtUre of ink in the recording heed. 

Accordingly,, recording heads 1701 nn.ist be p:ovided 

in the mounting unit 1702 separately for each color 

of ink. 

SUMMARY OF THE INVENTION 

The present invention is designed in 

aonside~ation of the above-ment~oned prob1ems. It 

is ~n object of the invention to provi.de an ink jet 

recording apparatus capable of reduoing the ::unning 

cost, rep1acing ink tanks and recording heads with 

aaae, preventing ink from being scattered when the 

recording heads are replaced, and replacing ink 

coiors simply without any mixtures. 

It is another object of the prea~nt invention 

to provide en ink jet recording apparatus capab1e of 

eoup1ing the recording head and carriage reliably 

when the recording head is mounted on the carriage, 

at the same time keeping the easiness with which to 

replace the ink tanks and recording head$. 

It is still another object of the present 

invention to provide an ink jet recording apparatus 
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wherei.l'l the pos1ticning precisions of the ink tank 

and recording head do not off ect each other when the 

ink tank and recording head are mounted an4 tixed to 

a carriage while keeping the easiness with which to 

rep1ace the ink tanks and recording heads. 

An embodiment of the present invention is 

characteri:ed by havi.ng ink passage means enab11ng 

the ink tank and recording head to be ooup1a4 each 

other and detached from each other. end co~p1ing . 
~ans enabling the recording head and the recording 

apparatus to be connected with each other and 

detached from each other. 

According to such an embodiment, it is 

possible to reduce the running cost because the 

recording heads and ink tanks can be thus be rep1aced 

seiective1y, 1eading to an itnprovement of cpe~~tiona1 

economy. 

Also. the recording heads and ink tanks can 
. 

be replaced integral1y; hence enabling the 

mai.ntenance of the recordini heads and ink tanks 

having different ink colors. In this way, it is 

possible to change ink colors simply with ~he 

replacement of these heads and ink tanks thus 

maintained. 

Furthermore, s~nce the recording heads and 

ink tanks can be replaced on a carriage, the 

operativi~y is improved while preventing ink from 
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being scattered. 

Moreover. there is 1ess opportunity to touch 

the J:ecor~ing haad hy hand directly. Therefore. it 

is poas1b1e to prevent dust particles and a1r ta ba 

mixed with ink; thus enabiing the recording 

rei~abi1ity to be enhanced. 

Aceord~ng ta another embodiment of an ink jet 

recording apparatus of the present inventionr there 

are provided an ink passage ~oupi~ng un~t to el.1ow 

the ink tank.and recording head to be connected with 

each other and detached from each other as well as 

a coup1ing unit to a1low the recording head and the 

mounting unit to be connected with each other and 

detaehed from each other, the ink passage coupling 

un~t being structured to mcike it poss1b1e to coup1e 

the ink tank and recording head at ieast i.n two . . 
directions or mor~. 

According to auch an embodi.ment, the 

recording head can be mQunted irrespective of the 

tn0untin9 directions of the ~nk tank; hence enabling 

the selections.of the i.nk ejection direction with the 

result that the ~nstallation direction of the 

apparatus ~s not restricted. This will provide· a 

flexibility for the purpose. 

Also, since the ink tank is mounted on the 

carrier, there ie no need for th~ prov~sion of any 

1nk supply tubes and others. This will enable a 
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compact fabrication of the apparatu~. In addition, 

when ink is completely consumed, it wiil suffice only 

if ink tanks are replaced, not the cartridge whare 

the heed is fabricated J.ntegrally therewith. Thus, 

the running cost can be reduced. 

Also, when either one o:f the recording head 

and the ink tank should be replaced. it ia good 

enough to replace only the one of ehem which requires 

the rep1acecne?it. This wi.ll. improve the operat1onal. 

economy. 

A1soa when recording heads are replaced, 

it is easy to separate the carrier and head. This 

~111 make the replacement easier. 

MOreover1 it is possible to use one kind of 

recording head for va:r;iou·s modes of head cartridge~ 

which enables its application to many different types 

of recording appa~atuses. Hence. the versatility is 

enhanced to provide a desirable efficiency. 

According to an~ther embodiment of an ink jet 

recording apparatus of the present ~nvent~on, an ink 

jet recording apparatus which performs recording by 

ejecting ink is charaeterised in that a recording 

head and an .ink tenk are sepa~ab1e and excbangea~le, 

and that the foregoing recording head can ~e coupled 

to a carriage which carri~s the recording head in a 

given direction by pressing the foregoing recording 

head. 
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According to such an embodiment, ir:espective 

of whe~her the recording head is coupled to the ink 

tank or not~ the recording head is pressed against 

the carriage directly without any inte%Vent1on of 

other members. As a resuit. the accuracy with which 

to position the recording head and ~arriage is highly 

improved.. At the aame time, the coo.tacti.ng 

re1iabi1ity of the electrical connection to supply 

power from the recording apparatus to the recording 

head is ~emarkably improved to obtain an ink jet 

recording apparatus of an ink tank/head exchangeacie 

type having a remarkab1e re1iabi1ity and extremely 

high recording quality. 

~ccording to another ink jet recording 

apparatus embodying the present inv~ntion 1 an ink jet 

recording apparatus whicb performs recording by. 

eject~ng ink is structured to separate the ink tank 

and recording head and is characterized by a11ow1ng 

the foregoing ink tank and recording to be mounted 

on a carriage by separate means, respectively. 

With such an embodiment as this~ it become$ 

possible to mount a most suitable ink tank without 

degroding the accuracy with which to mount e 

recording head to the carriage because the recording 

head and the exchangeab1e .ink tank are arranged 

independent of each other there~y to enable the 

implementat1on of an ink jet recording apparatus 



·~ ......... ,·-= .. .·· .. ·~-==-

8 -

demonstr~tin9 a desirable recording qua11ty as well 

BS a remarkable r~li&bi11~y. whi~h can b~ operated 

at a 1ow running eost. 

Ano~her ink jet recording apparatus embodying 

the present invention is characterized 1n tbe 

fol.lowing: 

( 1 J A member is arranged to mount an ink jet: 

cartridge in a carrier detachab1y and ho1d it in the 

carrier for the foregoing in~ jet cartr~dge. 

(2) In an ink jet recording apparatus. an 

ink jet cart:r.ia.ge is part~tioned for a reco:rding 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 detachabiy and to 

hold it in the carrier. 

(3) In the ink jet cartridge described. in 

Paragraph (2), en ink tank is provided with~ member 

to mount the ink tank in the carrier detaehab1y and 

hold it in the carrier. 

With such an embodiment as this, there is 

arranged on an 1nk jet cartridge a member to mount 

th~ ink jet cartridge in a carrier detachably and 

hold it the carrier. Accord1ng1y, it becomes 

unnecessary for the carrier to be providea with .such 

a memberr hence enabling the finished product to be 

made compact with a simple structure and an enhanced 

opet;"ativity. 
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Acc::ording to another embodiment of an ink 

jet recording apparatua of th~ present invent1onr 

there are provided fer an iA'k j•t Hcordii\g 

apparatus which ~erfo:c:ms reeordin; by ejecting 

ink onto a recording medium. a carriage for mounting 

the foregoing recording head, which travels along 

i:he foregoing reoo.rding- medium1 and an ink tank 

detachab1y mountable in the fo~egoing recording 

headr and such an 1.nk jet re~orcU.ng apparat:us i.a 

characterized in that meens for regulating the 

direction in which the foregoing ink tank approaches 

the recording head is arranged for the foregoing 

carriage or i.nk tank or the carriage and ink tank. 
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According to euch an embodiment as thia, 

there 1s arranged means for regulating the direction 

in which the foregoing tank approaches 'the recording 

head for the carriage and/or ink tank thereby to 

prevent the ink tank from ceusing any damage to the 

reeordi.ng head even wheQ an extra force ~a exerta4 

by an operator when mounting the ink tank or the ink 

tank is pressed by mistake because 'the 1.nk ~ank ia 

controlled before the ink tan~ ~mpart• •ueh o 

pressure to the reco~diag head. 

Ano~her ink jet recording apparatus embody~ng 

the present .10.vention is characterUed i.n that the 

head ia provided with an ink supply inlet to supply 

ink to an ink cartridge, sud a member to position the 

bead and ink cart:ri.dget and that the ink supp1y inlet 

is cy11.n4r~cally shaped with a desirab1e sealing 

capability whi1e a separate member is provided for 

positioning the ink cartridge and head. 

1ccording to anothe~ embodiment of ~n ink jet 

recording apparatus of the present in~ention, there 

are provided for an ink jet recording ap~aratus whieh 

perfo%ms recording by a recording head ejec~~ng i.nk 

drop1ets onto a recording medium, a carr~age for 

mounting the foregoing recording head. which traveis 

along the foregoing recor4ing medium, and an ~nk tank 

detachab1~ mountable in the foregoing reco~ding head. 

wherein means for contro11ing the mounting direction 
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of foregoing ink tank on the carriage on1y one way ~s 

arranged for the foregoing carriage or ink tank or 

the carr~age and ink tonk. 

According to such an embo4iment as this, 

means for control.ling the mounting direction of the 

ink tank on the carriage only one way is provided 

thereby to avoid making any mistakes in deciding on 

the mounting direction of the ink tank with respect 

to the carr~;e as we11 as preventing any damage to 

the recording head due to any er:ron•ous mounting of 

the ink tank. 

According to ancther embodiment of an ink 

jet record.ing apparatus of the present invention. an 

ink jet recordins apparatue in which an ink tank i$ 

coupled to the a recording head wb.en the reoording 

head is mounted in the recording apparatus, it.is 

oharacterized in thnt an indieoto~ is p:r:ovided tc 

indicate that the recording head and ink tank has 

been eorrect1y coupled. 

~ccord~ng to sucb an embodiment as this. it 

is possib1e 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 mat~hed 

or actuated. 

Another ink jet recording apparatus embodying 

the present invention is oharacteriZQd in· the 
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fo11owing: 
. 

(1) an absorbent is provided ~n the vicinity 

of the orea where the recording head of the foregoing 

ink jet cartridge and the ink tank are coup1ed. 

(2) a groove is provided in the vieioity of 

the area where the recording head of the foregoing 

ink jet cartridge and the ink t~nk are coupled. 

(3) a hydrophil.ie or water repellent 

treatll\ent is given to the vicinity of the area where 

the recording head of the foregoing ink jet cartridge 

and the ink tank are coupled. 

According to such an embodiment ~s this, it 

is poss~ble to prevent ink leakage and ink spl.ashing 

by providing the absorbent. groover and hydrophilic 

arul/or water repellent treat~ent. Thus, an i.nk jet 

recording apparatus can be p~ovided so as to 

contr~bute to the enhancement of the re1iabi1~ty and 

safety of a finished product. 

In another ink jet recording apparatus 

embodying the presen~ invention in which recording £a 

perfo:t:med by ejeot~g ink onto a recording mad~um, 

such an ink jet recording apparatus 1g characterized 

in that there are provided a recordi.ng head to eject 

ink; an ink tank which contains ink to ba supplied 

to the foregoing recording.head and is detachable 

together with tha forego~ng reccrding head with 

respeot tc the foregoing ink jet recording apparatus. 
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the ink tank being interrel.atedly detachable with 

the foregoing rec:ord.ing head; detecting means to 

detect whether the ink tank is mounted in the ink jet 

recording ~pparatus or not: and contro1l.ing meons to 

control the recording operation of the ink jet 

recordU:l~ apparatus on the basis cf the detected 

results of the a£oresaid detecting means. 

Al.so, it shoulcl more preferab1y be 

ch~r~cterized that the aforese.id detection me~ns 

serves dually as detecting means to detect the amount 

of ink in the aforesaid ink tank. 

According to such an embodiment as th~s~ ~t 

becomes possible to suppress any ~ecording operation 

in the ink jet recording apparatus when the ink tank 

is not mounted; thus enabling the prevention of an 

exhaustion of ink or the 1.ike in the midway of 

recording ope~ation. 

Also, even when an empty ink tank is 

erroneously mounted for recording. such ~n operation 

can be prevented: thus making it posa~b1e to prevent 

air from being mixad ~nto the recording nead or ink 

1eakage from the recording head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view schemat1caily 

illustrating an embodiment of an ink jet recording 

app~ratus according to the present invention. 
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Fig. 2 is a schematic part~al enlargement 

perspective1y illustrating the embodiment. 

Fig. 3 is a cross-secti.Onal view of a partial 

enlargement of the embodiment. 

Fig. 4 is a perspective view schematically 

i1lustrat~g a first mode of an exchangeable type 

according to the •mbodiment. 

Fig. S is s perspective view schematically 

illustrating a second mode of an exchangeable type 

according to the embodiment. 

Fig. 6 ~$ a schemetic plan view illu$tratin~ 

the way in which pressure is exerted by the 

embodiment. 

Fig. 7 is a perspective view schematically 

illustrating the entire body of a recordin9 apparatus 

for an i.nk jet recording apparatus embodying the 

present invention. 

Fig. S is a cross-seQtional view 5howing an 

exchangeable ink tank according to the embodiment. 

Fig. 9 is a perspective view il.l.ustratins an 

example of an ink jet record~ng apparatus to which 

the pre~ent invention is applicable. 

Figs. lOA and lOB are schematic perspective 

views illustrating an info'rmation processing 

apparatus us.ing an ink j e~ recording apparatus 

according to the present invention. 

Fig. ll is an electrical circuit diagram 
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showing an information processing.apparatus us~ng 

an ink jet recording apparatus according to the 

present inveution. 

Fig. 12 .is;a flowcha~t show~ng the recording 

cperaticn according-to the embodiment. 

Fig. 13 is a schematic p1an vie• 111ustrating 

another embodiment. 

Fig. 14 is a schematic plan.view i11~atrating 

a second type according to another embodiment. 

Figs. lSAw lSB~ and lSC are sahematica1ly 

cross-sectional v~aws showing the struc~uras of sti11 

~nother embodiment. 

Fig. 16 is a 8che1m1tically erO$$-sectiona1 

viaw showing the structure of th• embodiment shown 

1.n Fig. 15. 

Fi~s. 17A and 178 are schematieaiiy cross- · 

sectiona1 views showing the structure of a further 

embodiment. 

Figs. 18A and lBB are schematic plan vieW'S 

showing still a further embodiment. 

Fig. 19 is an electrical circuit diagram 

showing the structure of still ~nothe~ embodiment • . 
Fig. 20 is a schematically cross-sectional 

view illustrating a prior art. 

Yig. 21 is a sc:hematically cross-sectional 

view il1ustrating a prior ert. 

Fig. 22 is a schematically cross-sectional 
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view 111us~ra~1ng a prior art. 

F~g. 23 is a schematically cross-sect:i.Onal 

view illustrating the state where an exchangeable 

:recording head and axchangeab1e ink tank according 

to another embodiment are mounted on a ca~£age. 

Fig. 24 is a sehemat~ca11y cross-sect~onal 

view illustrating a mounting sequence. 

Fig. 25 is o schematically cross-sectional 

v1ew illustrating an exchangeable tank. 

Fig. 26 is a schematically crosa-aect~onal 

view i.l.l.u.strating the state where an exchangeable 

recording head and exchangeable ink tank according 

to another embodiment are mounted on a carriag~. 

Fig. 27 1s a achematically ero$s-sectional 

view ~iiustrating a mounting sequence for an 

recording head and an exchangeable 1nk tank. 

Fig. 28 is a view ~11ustrating the coupling 

of an recording head and axchangeabla ink tank. 

Fig. 29 ~s a view illustrating the recording 

head accord~ng to the embodiment shown iu Fig. 26 

viewed from the direction in which ~nk ~s ejected. 

F~g. 30 is a echematica1ly crose-sectiona1 

view 1i1ustr~ting the state where an exchangeable 

recording head and e~changeable ink tank according 

to still another embodiment are mounted on a 

carriage. 

Fig. Jl is a partially sectional view 
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illustrating the embodiment shown ~ Fig. JO viewed 

from tbe·direction in which ink is ejected. 

Fig. 32 is a schemetic~lly eross-sectional 

view 111ustrating an exchangeable ink tank. 

Fig. 33 1s a schematically cross-sectional 

view il1ustrating the state where an exchangeable 

reeordi.ng head and exehangeab1e ink tank according to 

st~1l another embodilbent are mounted on a carri.oge. 

Fig. 34 ~s a schematically cross-sectional 

view illustrating a mounting sequence for 81'1 

recording head and an exchange~ble ink t4'11K. 

Pig. 35 is a partially sectional view 

i11ust4ating the embodiment shown in 1ig. 33 viewed 

from the direction in which ink is ejected. 

Fig. 36 is a schematically perspective v~ew 

illustrating another embodiment. 

Fig. 37 is e $Chemati~ally perspective view 

~11us~rat~ng the state where the head cartr~dge •hown 

in Fig. 36 i$ mounted on a carrier. 

Fig. JB is a cross-sectional view 

$Chematioally show~ng the coupling portion Qf the 

ink ~assage shown in Fig. 36. 

Figs. 39A and 39a·are cross-sectiqnal views 

illustrating the st~cture of ~mother embodiment·. 

Fig. 40 is a sche~aticolly perspective view 

illustrating the structure of still another 

embodiment. 
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Fig. 41 is a schematically perspective view 

illu$trating the structure of e further embodiment.· 

Fig. 42 is an exploded view i11ustrat1.ng a 

carrier and ink jet cartr~dge according to ~no~her 

embocUment. 

Fig. 43 is e view illustrating the operat~an 

of an ink jet cartridge mounting and hc1ding 1ever. 

Fig. ~4 ~s an exploded view illustrating a 

carriage and ink jet cartridge according to st~ii 

another embodiment. 

Fig. 45 is l1l'1 exploded view il.1uetrating a 

carri.age and ink jet cartridge according to a further 

embodiment. 

Fig. 46 is an exPloded view i1lustrating the 

ink jet eartr~dge shown in Fig. 45. 

F1g. 47 is an exploded view il1ustr8tin.; a 

earr1er and ink jet cartridge according still a 

further embodiment. 

Fig. 48 is a schematically perspective view 

illustrating a carriage before an ink tank is 

mounted. 

Fig. 49 is a sch~matically perspective view 

illust4ating the carriage after the ink tank is 

mounted. 

Pig. SO is a sche~atica11y perspective view 

iilustrating a carriage before an ink tank is 

mounted. 
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Fig. 51 is a schematically perspective view 

111ustrat1ng the carriage after the ink tank .1s 

mounted. 

Fig. 52 is a schemetic view illustrating the 

»osit~onal re1~tions between an recording hea4r ink 

tank groove, and the boss of a carriage lever. 

Fig. S3 is a schematically perspective view 

i1lustrating an ink tank. 

Fig. 54 is a side view schematical1y 

illustratin; an ink tank. 

·Fig. SS is a schematica11y perspective view 

iiiustrating a carriage before an ink tank is 

mounted. 

Figw 56 is a cchematica11y perspective view 

~11ustrating the carriage after the llik tank is 

mounted .. 

Fig. 57 is a schematica1ly perspective view 

illustrat~ng an ink tank. 

Fig. 58 is a schematically perspective view 

i11uatrating a carriage before an ~nk tank is 

mounted. 

Fig. 5~ is ~ schematically perspective view 

il.1ustrating the carriage after the ink tank is 

mounted. 

Figs. 60A and 608 are schematic views 

i11ustrating another embodiment. 

Fig. 6l is a schematic view illustrating 
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still another embodiment. 

Fig. 62 is a schematic view 11lwstrati~g a 

further embodiment. 

7ig. ~3 is a schematically perspective view 

illustrating a carriage before an ink tank is 

~ounted. 

Fig. 64 ~s a aeheJnat~ca11y perapect~ve v~ew 

il.1ustrat1ng the carriage while the ink tank is being 

mounted. 

Fig. 65 is a schematically perspective view 

111u~trating the carriage after the ink tank is 

mounted. 

Fig. 66 is a schematically perspective v~ew 

il.lustrating an ink tcnk. 

Fig. 67 is a schematically perspective view 

il1ustrating a car.riage before an ink tank ~s • 

mounted. 

Fig. 68 is a schematically perspective view 

illustrating the carriage while the ink tank is being 

mounted. 

Fig. 69 is a schemat~caiiy perspective v~ew 

il1ustrat1ng the carriage afte~ the ink tank is 

mounted. 

Fig. 70 is a schematically perspective view 

i11ustratins an ink tank. 

Fig. 71 is a side view schematically 

illustrating the ink tank. 
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Fig. 72 is a schematically ~erspective view 

il1ustrating a carriage before an ink tank ia 

mounted. 

Fig. 73 is a schematJ.c:allY perspective view 

illustratin~ the carr.1age after the ink tank is . 
mounted.. 

F~g~ 74 is a schematicaiiy perspect~va v~ew 

~iiustrating an ink tank. 

Fig. 7S 1s a schematically perspective view 

ill~strating a carriage before en ink tank is 

mountad. 

Fig. 76 is a schematica1ly perspective view 

il1ustrating the carriage aftar th& ink tank is 

mounted. 

Fig. 77 is a schematicaily per&peetive view 

~1lustrating the state where a~ ink jet recor~ing 

head and ink tank according to another embodiment •re 

parted .. 

Fig. 78 is a schematically perspective view 

~llu.stratinq the state where the ink jet recording 

head and ink tank are bei~g e01.:1pledw 

Fig. 79 is a schematicaiiy perspective view 

il1ustrating the st~te where the ink jet reccrd1ng 

head and ink tank are coupled. 

Pig. BO is a schematic view iilustrating the 

state where a head cartridge is being mounted on a 

carrier. 
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Fig. 81 is a schematic view.illustrating·the 

state where a bead cartridge is being mounted.on a 

carrier. 

Fig. 82 is a schematic view il1uatrating the 

state where the head cartridge is mounted on the 

carrier. 

F~g. 83 is a schematically perspective view 

11lustrating the state where a recording head and 

ink tank according to sti11 another embodiment .is 

parted. 

Fig. 84 is a scbematic.vi.ew illustrating the 

state where the recording head and ink tank are 

coupled~ 

Fig. 85 is a scbematica1ly perspsetive view 

illustrating the state an recording head and ink tank 

according to st~11 another embodiment are coupied. 

F~g. 86 ie a schematically pe~spective view 

~iiustrating another way in which the recording head, 

ink tank, and carrier are coupled. 

Fig. 87 is a partial1y perspective view 

schematically 1i1ustratinq the structure of a carrier 

and 1nk jet cartridge according to another 

embodiment. 

Fig. 88 is a partially perspective Yiew­

sohematically i1lustrating the structure of a carrier 

and ink jet cartridge according to sti11 another 

embodiment. 
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Fig. 89 is a portial1y perspective view 

schematical.ly illustrating the st.ucture of an ink 

jet cartridge according to a further entbodiment. 

Fig. 90 is a partially perspective vi.ew 

schematically illustrating the structure of the ink 

jet c:artridSJe. 

Fig. 91 is a part~ai1y perapeetive view 

schematically illustrating the structure of an ink 

cartridge according to ~nother embodiment. 

Pig. 92 is a partially perspective view . 
8Chamati.oally illustrating the structure cf an i.nk 

cartridge according to stil.l another embodiment. 

Fig, 93 is a block diagram showing the setup 

for an ink tank detection according to a fUrther 

em.bodimeut. 

Fig. 94 is a block diagram showing th•.aetup 

for an ink tank detection according to still a 

fUrther embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter. with referenoe to the 

accompanying drawings. the description w~li be made 

~n detai1 of the embodiments according to the present 

inventi.on. 

Fig. l is a sche~atica11y perspective view 

illustrating the recording head unit and carrier unit 

of a recording apparatus emcodying the present 
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invention. :rn Fig. 1, a refere~ce numeral 1 

designates a recording head which ejects ink in 

accordance with electrie 8ign~ls; 2, an ink tcnk 

contaiding ink to supp1y it to the racorc11ng head 1: 

102, a carrier provided fer the recording apparatus 

body ta hold the recording head 1 and ink tank 2: 

106, a head lever to bo14 or re1ease the recording 

head lJ 107, an ink tank iever to mount or demount 

the ink tank 2: and 108, a head fixing spring to fix 

the recording head l to the carrier 102. With these 

components, the recording head unit and carrier unit 

are constituted. 

Fig. 2 is a schematically perspective view 

illustrating the recording head l and ink tank 2 

according to the embodiment o~ the presen~ invent.10n. 

In Fig. 2, a reference nWhQrai 10 design.ates 1:1\e inR 

supp1y iniet which serves as the ink passage for ink 

to be supplied from the i.nk tank J to tha recording 

hea4 l; ll, an ink supply outlet to supply i.nk from 

the ink tank 2 to the recording head 1; 12; coupiing 

nails to gu~de and hold the recording head l and ink 

tank 2 when integrally coupled7 13, ooup1ing nail 

guiding grooves to engage With the coupiing nai1s 12: 

and 14, ink tank holding grooves to hold the ink tank 

2 when the ink tank 2 and_ recording head 1 are 

mounted or demounted. With these elements; a head 

cartridge 101 is constituted. 
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The re~ording head 1 comprises a substrate on 

which are fo:med a plurality of e1ectrothermal 

transducers to genera~e thei:mal energy to be uti1ized 

for ejec~i.tkg ink end a driving circuit to ~rive them; 

discharging ports and iiquid passages corresponding 

to each of the above-ment~oned plura1 electrothermal 

transducers: and further a ceiling board laminated 

thereon to constitute a common liquid chamber 

conductiveiy connected to each of the 1iqus.d 

passages. Then# the recording h~ad thus structured 

is mounted on the apparatus ~ such a manner tbat the 

discharging port surface having the discharging ports 

of ths head are p1aeed to face a recording medium. 

The ink tank 2 is a tank which ho1ds ~nk 

there.in ~nd supplie~ it to the recording head l 

appropriately in order to ref ill the ink which .has 

been consumed by recording. If two sing1e bodies 

constitute an ink taAk, the ink auppiy outiat ll is 

sea1ed by aeaiing means (not shown) to prevent ~ny 

ink 1eakege therefrom. This sea1ing meens i.s 

automaticaliy or manua1ly ~eleased when the ink tank 

1s coupied to the recording bead 1 to enable the ink 

supp1y. A1sc, it may be possible to arrange a . 
mechanism so that air is introduced from the o~tside 

as tha vo1ume of ink is b~ing reduced by the ink 

consumption. Further. it may be possible to provide 

a mechanism ~n the ~nside to keep a pressure exerted 
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slightly negative on the ink to be supplied to the 

recording head for ~he purpose of· improving the 

print~ng quality as well as preven~~ng any ink 

leakage. 

The recording heed 1 and ink tank 2 are used 

for a recording opparatus in operation .ill a foz:m af 

a cartridge 101 Which is integrally fabricated with 

them.. Now, the descri.ption will be made of the way 

in which to integrate them. 

Fundamentally, the recording head l and ink 

tank 2 a~e integrated by coupling the ink supply 

inlet 10 and ~nk supply outlet 11. Therefore, this 

portion is carefu11y arranged to prevent ink 1eakage 

from or air intake ~nto the ink passages. In the 

present embodiment. as shown in Fig. 13A, a method 

is adopted to utilize tbe reai.Li.eocy of ~ ~old.member 

for the purpose. In other words, the ink supp1y' 

inlet ho1a lOa and the ink supp1y out1et hole lla are 

formed cylindrica11y and then the inner diameter of 

the ink·suVP1Y o~tlet lla is &lightly smalier than 

the outer d~ameter of the ink supply inlet hole lOa. 

Thus. When the ink supply inlet bole lOa is pressed 

into the ink supply outlet hole lla, these two holes 

are tightly integrated wh~le being slightly defozmed 

in the radial direction. Also. the coupling portion 

~s not necessari1y of a moid member, but it w~1l 

suffice only if the materiai has a se~i~n; 
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cii:lpobUity. The other coupling metllOds will be 

described later. 

In the integration of the recording head 1 

and ink taAk 2r while it is good enough to couple the 

~nk supp1y inlet 10 and 1nt supp1y aut1et 11 as 

described above. the co~pling is intensified in the 

present embadiment by providing the coupling no~1s 12 

a~d coupling nail guidi.ng grooves 13 in order to 

prevent them from being diaengaged simp1y due to any 

unexpected farc::e that may be exerted when the bead 

cartridge 101 ia hand1ed or to fac1l1tate the 

.integration. In other words, the ccup1ing n~~ls 12 

formed integra11y with the ink supp1y inlet 10 by 

molding and capable of being resilientJ.y deformed 

are provided with protrusions at the 1ead1ng ends, 

and are fitted into the ooupl.ing naii gu.:i.di.ng. gX"Ooves 

13 while being ras11ient1y deformed by t:he portiQnG 

ecrresponding to the height o~ the protrusions. The 

coup1ing is CQmpleted when the protrusions of the 

coupling naiis 13 reach the deepest portions arranged 

in the rear sides of the ooup1ing nail guiding 

grooves 13-

Further, the coupling naiis 12 serve as 

gu~des so as to al1ow the ink supp1y 1niet 10 iUld ink 

supply outlet 11 to be easily fitted when the 

recording head 1 and ink tank 2 are coupled. In 

other words, the coupling nai1s 12 are made ionger 
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than the ink suppiy in1et 10 ao thct the eoupiing 

nai1s 12 are to be in contact with the ink tonk 2 

before the ink supp1y inlet 10 reaches the ink supply 

outlet 11. Here, the leading ends of tbe coupling 

nai1s 12 are cut off diogon~lly. This diagon~11y 

cut off portion se:rves as its guide in the direction 

indicated by an arrow.!. in F~g. 2 to facilitate the 

engagement with the coupling nail guiding groov&s. 

Also, the protrusions provid"ed a~ 1:he leadi.ng ends 

of 1:he ~oup11.ng nails ·12 ~re ~l~o ~ut Qff oiegonel1y 

to ~r0mote an easier en~agement by serving as its 

guide in the direction indicated by an arrow b .1n 

Fig .. 2. 

In this respect, while the coupling nails ere 

provided on the recording head side in the present 

embodiment, its position is.not eonfined thereto. 

It may be possib1e to position them on the ink tank 

2 side or on both sides of th& recording head 1 and 

ink tanlc 2.. 

Now, the description wi11 be made of the. 

mechanioai and electrical connections of the 

record~ng head l to the carrier 102. 

Fig. 3 is a cross-sectional view illustrating 

the portion where the carrier 102 is coupled to the 

recording head 1 viewed .in the direction indicated 

by an arrow a in rig. t. in which a reference 
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numaral 109 designates a posi~ianing pin wh~ch 1a 

fitted into a bole provided for tha recording head 1 

fixed to the carrier 102 to set the position in the 

vertical direction in Fig. 3 and in the di~ection 

perpendicu1ar to the plane thereof: 110, a stopper 

fixed to the carrier 102 to receive the reQord.ing 

head l which is pressed in the direction indicated by 

an arrow.!. in Fig. 3; 401, a f1exib1e cab1e 

electrically connecting the ~•cording apparatus body 

and the recording head 1: 111, a pad p1aced between 

the flexible cable 401 and the carrier 102 to support 

the flexible cab1e 401 res~lient1y: and lS, a contact 

provided for the recording head 1 and electrica1ly 

connected to a heater unit ~n the recording head l. 

The recording head l is pJ:eseed in the 

direction indicated by an arrow .!.. by means of t~e 

head fixing spr~ng 108 through a iever which is not 

shown. Its position is unanimously fixed by the hol.e 

provided fo~ the recording head 1* the positioning 

pin 109, and the intervention o~ the stopper iio. 

Zn this way, the recording head 1 and carr1er 102 ere 

mechanically coup1ed. 

A1so, there are arranged a p1ura.lj.ty of 

e1ectricaily contacting poin~s on the contact lS of 

the recording hea~ 1 and the end of the flexible 

cab1e 401 in the positions ~pposite to each other. 

By· pressing them with a giv~n pressure, the recoJ:ding 
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apparatus body and the recording head 1 are 

el.eotrically connected. At this junctura, the p1u'.ral 

electrically contacting points must be ~ contact 

under compression. TO thia end, the pod 111 made of 

a resil~ent materia1 is inserted in the compressing 

portion so as to press those contacting points 

evenly. The m~terial of the pad 111 is silicon 

rubber. for egamp1e, and it is arranged that the 

reaction force exerted there~y when depressed is macle 

much smaller than the force exerted by the head 

fixing spring 108 which pr~s~~A tne raeording head i. 

Partic~1arly. the eleetrical contaet provided 

for the flexible cable 401 may be extruded when 

configured ~n order to cause tha react~on force to be 

concentrat4ld when depressed so that the connection ia 

made reliably. 

In this respect, the electrical or mechanical 

connections are arranged on the recording head side 

~ the present embodiment, but irrespective of this 

arrangement, the connections may be arranged on the 

ink t~nk 2 side or on both sides of the recordi.ng 

head 1 and !i.nk tank 2. · Also, it may be possible to 

arrange the electrical connections and the mechanical 

connections separately on either s~de, respectiyely. 

Now, the description will be made of the 

handling of the recording head 1 and ink t~nk 2, 

that is, the method to replace an exhausted ink tank 
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2 with a new ink tank 2 or to replace the recording 

bead l whi.ch is disab1ed to be used any mare due to 

some causes. 

As a t'i.rst mode,, 'the fixat'ion between the 

recardUig head 1 and carrier 102 is released. From 

ths cerrier 102. the recording head l and ink tank 2 

are removed as they are sti1l in a coupled state. 

Thenr in a state where they are detached from the 

carrier 102 (hereinafter referred to as off carrier 

condition). the record!.ng head 1 and ink tank 2 are 

separated or coupled. 

Fig. 4 is a schematical.:ly perspective view 

i1lustrating the state where the reco~ing head l and. 

ink tank 2 are removed from the carrier 102 as they 

are st~ll in a coupled condition. ln this easer the 

head lever 106 is pulled up from the state as ~how.a. • 

in Pig. l to tbe position shown in Fig. 4A rotative1y 
. 

in the direction 1ndicated by·an arrow.!: Thus~ th~ 

pressure exerted to the recording head l by the head 

fi.x:ing spring 108 is rele8sed. At this junctur•, the 

recorrling bead 1 and ink tank 2 are shifted in the 

direction ind~cated by an arrow b as they are st1l1 

in a coup1e~ condition by a leve~ (net shown) 

arranged in the ea:tTier 102. This causes the 

engagement between the positioning pin 109 and the 

hole of the recording head 1 to be disengaged; hence 

ena~ling the recording head 1 and ink tank 2 to be 
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sh~tte4 in the direction indicated by an arrow c i.n 

Fig. 4 as they are st1ll in a coupled state, and to 

"be in the off ear~ier condition. · In the off carrier 

condition, a force is given in a direction opposite 

to the direction in which the recordi.ng haa4 1 an~ 

ink tank 2 are coupled to separate them and replace 

the one which requires the replacement. Then, by 

the coup1ing method descr~bed earlier. both of them 

are integrated and mounted in.the carrier 102 ~n the 

reversed order to terminate the rep1acement 

operation. 

1n thi$ xespeot, the head 1ever 106 is used 

to release the pressure exerted on tbe recordiug head 

1 in the present embodiment, but irrespective of this 

method. it may be possible to make an arrangement so 

that the ieve.r which presses the recording head. 1 can 
. 

. be shifted directly. A1so, 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 • 

.Furthe%more, it may be possible to inount or 

demount the recording head l and ink tank 2 in the 

coup1ed state by hoJ.ding the recording head l 

direetiy against the pressure exerted by such a 

pressing means. 

When the first mode is adopted, the fol1owing 
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effects are o~ta~nab1ec 

When either one cf the reco:rding head and ink 

tank must be replace~, it is possib1e to rep1ace on1y 

the one whi.ch need.a the replncement. Therefore, 

the operational econolllJ' ia improved. 

A1so, the recording bead 1 and ink tank 2 

can be replaced as they are in the coupled condition. 

The recording heads csiid ink tanks having di.fferent 

colors can be retained as they are in the off 

carrier condition. Therefore, it becomes simple to 

change record1ng eoiors. 

As e second mode. the recording head l and 

ink tank 2 are separated on the ca~:Ler 102 while 

the recording head 1 and ca~~er ere still fixed 

(her~inafter referred to as on carrier condition). 

Figa 5 is a schematica11y perspect1ve view 

i11ustrating the state where the ink tank 2 is 

separated from the recording head l on the carrier 

102. In this case, by pulling up the tank lever 107 

from the state shown in Fig. l to the posit1o~ shown 

in Fig. SA rotatively in the direction indicated by 

an arrow ~. o 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 an.d 

is shifted in the di.reot~on ind~oated by an arrow 

b in Fig. S. At this juncture, the fixation of the 

recording head l is in the same state ~s Fig. 1, ~nd 
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it is not shifted together with the ~nk tank 2-

Accordingly w the engegernent between the recording 

haad 1 and ink tank 2 are 4isen;age4: thus enabling 

them to be separated. Further, by allowing the ink 

tank 2 to be shifted in the direction indicated by an 

arrow c in Fig. 5, it can be removed from tbe co.rr~er 

102. 

Zn this respect, if the recording head 1 is 

resi1iently pressed by the bead fixing spring 108 

as in the present embodimentr there is a possibility 

that the bead fixation is released depending on the 

way the separating force is exerted. It is 

preferable to arrange the strQ.cture as follows: 

Fig. 6 is a schematic plan view show~ng th& 

way in which such a force :Ls exerted. In Fig. 6. 

the rec~rding head 1 is pressed by a force fl exerted 

Qy the head fixing spring 108 to the carrier 102. 

Al.so, it is assumed that a force f2 is needed to 

disengage the coupling nails 12 and the ink supply 

iniet 10 in order to separate the recording bead 1 

and ink tank 2. In this ~ase, it is possible to 

prevent the fixation of the recording head 1 to be 

reiea•ed in the separating operation by defining 

the strengths of the forces as fl > f 2. 

Here, in the present embodiment, the 

separation is executed by exerting a force equ1vaient 

to the force £2 using a tank 1ever 107. but 
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irrespective of this method. it may be lJOSS1bie to 

arrange the structure so that the ink tank 2 i• 

puJ.l.ed up in the direction 1.n41cat1!4 by ad arrow b in 

Fig. S by hol.ding it directly to separate the 

recording head 1 and ink tank 2. 

When the second mode 1s adopted. there are 

the fo110wing eff ecta in addition to those obtcinable 

in the first moda: 

It is possible to control the speed with 

which the ink tank is pu11ed out when it is separated 

by designing the cam configur~tion of the tank lever 

107: thus enab1ing the prevention of the ink 

scattering from the'.1nk aupp1y i.nlet 10 and ink 

supply outlet 11. 

Al.so, there is no need for h01d~ng the 

recording head 1 by hand directly. According1~, 

there is no ~oss~b~1ity that a hand touches the 

vic.i:nity of the ink ejection noZ%les of the recording 

head 1. Hence, it is possib1e to prevent any 

unwanted eont~inat1on wh~ch tnay produce adverse 

effects on printing. 

Also, the portion where the force exerted 

by the ink tank 2 can ~e specified. Therefore, it 

wi.11 suffice on1y if such a portion is reinforced. 

All the ether portions can be structured thin to make 

the ink tank 1ighter w~th a more ink contai.ning 

capability among other effects. 
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s~bsequantly, the description wiJ.l be made cf 

the structure and operation ct a recording apparatus 

wherein the above-mentioned ~ecord~ng hea4 1. i.nk 

tank 2, and carrier 102 are mounted. 

Fig. 7 :1s a schemat~ca11y perspective v1ew 

i1lustrati.ng the outline of a record:ing apparatus 

embodying the present invention. 

A carrier 102 with a head cartridge 101 being 

mounted has a pin (not shown} to be engaged with t:he 

spj.ral groove 105 of a 1ead scre1t 103 which is 

interJ;elated with the norinal and reverse rotations of 

a carrier motor 402a and rotated through a 

transmission mechanism (not shown). Thus, the 

carrier is reciprocated in the directions indicated 

by arrows !. and b following the rotation of the l.ead 

screw 103. Hare, a reference cwnera1 104 designates 

a siit:le shaft to regulate the rotation of the 

carrier. Also, with·a carrier sensor 510, the 

carr~er 102 establishes the position (home position) 

in the direotion.s indicated by arrows .!!.. and. b. A 

reference numerai 301 designates a :reco~ery unit 

which ccmpr~ses a cap 302 facing the discharging 

surface cf the head cartridge 101 at a given position 

(a home position, for examp1e) outside the reco~ing 

area for the head cartridge 101, and a cap advance 

and :retraction driver (not shown} to keep the eap in 

contact with the disehar9~n9 surface to protect it 
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when recording is at rest or the l.ike occasions. 

Al.so, :it is possibl.e to ~ange a pwap to suck overl.y 

viscous ink. dust particl.es, and·air bubb1es from the 

discharging ports When the cap is in contact wi.th the 

discharging surface in order to maintain the ink 

ejeot~OA eonaitions desirably. and a member to 

contain such an unwanted ink thus sucked. 

FUrthermora, a wi.per (noi: shown) i.s prov.icled 

to clean the vicinity of the.discharging ports of the 

head cartridge 101. 
·. 

-A reference numeral·201 designates a feed 

ro1ler to feed a recording medium 6 in the directions 

indicated by an arrow c in Fig •. 7 and 202. a p~nch 

ro1ler to press the recording medium 6 a9ainst the 

feed roller 201. The recording medium 6 is fed 

intel:Rdttent1y in the directions indicated by an· 

arrow c in Pig. 7 while bai.ng p~nched by a pair of 

these ro11ers. The feed roller 201 is coupled to a 

feeding motor 402b through a transmiss:Lon mechanism 

formed by a feed ro11er gear 20S and feed roi1er 

id1er gear 206 so as to receive the transmission of 

the driving force. Also, pinch roller 202 is capab1e 

of being in contact with or apart from the feed 

ro1l.er 201 by the operation of a release lever ~10. 

A reference numeral 207 designates a pl.eten 

ta regulate the recording surf ace of the recording 

medium 6 to xeep it flat. Also, it may be possib1e 
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to provide a member to prevent the recording medium 

6 from be~ng ra~aed by pressing it against tha p1a~~n 

207. 

A reference numerai 213 designates a 

discharge roller which rotates in synchronism with 

the feed ro11er 201 to de1iver the 'reco~ing med~um 

6 after recording in the oirection9 inoic~ted by ~n 

arrow e ~n Fig. 7. There is provided a spur roiier 

214 at a position opposite to the discharge rc11er 

213 through the rec:ordin.g medium 6. with those 

ro11ers, the recording medium 6 ie deiivered outside 

the printer after the recording is over. 

As shown in Fig. a. the recovery unit 

comprises a ceip 4021 to cap the discharging surface 

4002c of the recording head 4002a: a pump unit 4023 

wh~ch makes the ~side of the cap negatively 

pressurized to suck from the cap 4021 the waste ink 

forcibly exhausted from the aischarqing surface 4002C 

and fo::c:ward it to a waste ink tube 403ld; and a 

transmission mechanism (timins gear) 4024 c:onsist~ng 

of a known cam and gear mechanism to transmit driving 

~orces to the foregoing cap 4021 for its forward 

end backward movement with respect to the discharging 

surface 4002c as well as for the driv~ng of the 

foregoing pump unit 4023. To the aforesaid timing 

gear 4024, the rotational driving force of the 

carrier motor is transmitted through a carrier motor 
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pinion 4020. 

Also, the pump unit 4023 cOt11prises a p1unger 

pump shown in Fig. 9, in whiah a reference numera1 

4031 designates a cy1inder having a c:y11nclrica1 

c:y1inder portion 4031a and a guide member (not shewn) 

which guides a plunger 4022 wh1ch will be described 

later. Then, it ~s partially cut off in the axial 

direction to pro~ide an ~nlc passage: 403lb, a cap 

iever recep~ac1e fo:m.ed to ~iow the lever sea1 which 

wiil be described later to be inserted. Al.so, a 

reference numeral 403lc designate& au ink suction 

J.nlet which is opened to a given position1 403ld. a 

woste i.nk tube the integrally fo:med .l.ead.ing end cf 

which is inserted into a waste ink absorbent 4028; 

also, 403le, a cap open and c1ose protrus:Lon which is 

pressed by the cap open end c1ose cam 4024a of. ~he 

timing gear 4024 to cause tha cylinder 4031 to rotate 

to open and cl.ose t:he cap 4.021. 
. 

A reference numeral 4022 designates a p1unger 

eompr~sing a operation shaft 4022a. a p~ston stopper 

4022c, a piston receptacle 4022Qr and a pump seal 

stopper 4022d. Then, a groove 402le -hich serves 

as ~n ink passage is continuous1y fo.:rmed on the 

aforesaid operation shaft 4022a. This groove is_ 

partially inserted into the afores~id guide of ~he 

cylinder 4031 to ho1d the rotation of the plunge~ 

4022. On the operation shaft 4022as a lead groove 
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4022f is fo~aa to cootrol the reciprocotion ol the 

pl.unger 4022. The protrusion (1101: shown) of a stl:'oJca 

gear 4005 is inserted into this lead groove 4022b. 

Then, by the noxmol and reverse rotations of the 

stroke ;ear 4005, a desired stroking amount is given 

to the pl.unger 4022 to generate the negative 

pressure. 

A refel:'ence numeral 4032·d.esignates a pi.ston 

made of a rubber material su~h NSR. J:ts outer 

diameter is made 1arger than the inner diameter of 

the cyll.nd~r 4031 by a g:l.van aoiount, and it is 

appropriately compressed when inserted.into the 

foregoing .cy1i.nder 40311 4033, a pump sea1 made of a 

rubber materia1 such as siiicon :ubber or NBR, which 

is inserted i.nto the oy.linder 4031. Its inner 

diameter ia made siightly smaller to obtain a .g:;i.ven • 

pressure with respect to the plunger 4022 and, 

further, it can reeip:rocate in the cy1inder 4031 by 

being pressed by the pump sea1 stopper 4022d of the 

plunger 4022 and the piston receptacle 4022c. Also, 

it may be ~ossible to reduce the sli.d.1.ng friction 

between the cylinder 4031 and plunger 4022 by 

applying 1ubricant to the surf~ce of the pump seal. 

A reference numeral 4034 designates e cap 

lever. An ink gu~de (not shown) biases the cap lever 

seal which will be described later. The other 

rotational shaft 4034a is rotatively mounted to the 
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hole 403lf of the cylinder 4031 by snap fitting, 

and 4035~ a cap 1ever seal to which tbe ink guide 

of the aforesa~d cap lever 4034 is inserted by 

comp:ession. It is further inserted into the cap 

1ever receptacle 403lb of the cylinder 4031. 

A reference numeral 4021 designates a cap 

made of an annular chrolinated buty1 rubber or some 

other resilient material having a triangular cross­

section, and is mounted on the cap mounting unit 

4034b of the foregoing eap lever 4034; also, 4042, 

a preliminary dllcharging pad which is made of a 

polymeric abaorbent as the foregoing blade cleaner 

4039. It is mounted on the foregoing cap lever 4034. 

The aforesa~d pre1iminary discharging pad is en 

absorbent to absorb the ink preliminarily ejected 

aside from the ordinary ink ejection for a prin_ting • 

operation. This preliminary inJc ejection is 

conducted to prevent ink on the discharging surface 
. 

4002c from being dried in the printing operation. 

Subsequentiy. the description will be made 

of an infoDnation processing apparatus in which a 

recording ~pparatus embodying the present ~nvention 

is incorporated. Its ~tructur~ a~d e1ectrica1 

circuitxy will be described. 

Fig. lOA is a schematica11y perspective view 

illustrating the outer appearance of an information 

~recessing apparatus 604 wherein a recording 
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oppGratus embodying the present invention is 

inco:rpcra ted. 

In Fig. lOA, a reference numera1 601 

designates tha above-mentioned printiAg Udit: 602, 

a key board provided with keys to input letters. 

numerals, and other characters as we11 as keys to 

give v~ious instructions: and 603, en indication 

unit provided w~tb a display. Fig. 108 is a 

schematica1ly perspective view il.l.ustrat.ing the outer 

appearance cf an information processing apparatus 

604 wherein a recording apparatus embodying the 

pres~t invention ~s inco:z::po~ated. In Fig. lOB, 

a reference numeral 605 designates a window provided 

for replacing the foregoing recording head l and ink 

tank 2; 606, a cover for the window 605 to cover it 

except when the replacement opera~ion is execu.ta~. 

The window 605 is made iarge enough to provide a head 

iever 601 and tank lever 605 to be operated when tha 

recording head l or ink tank 2 is repJ.aced. A 

reference numeral 607 designates a change over switch 

for the intended repJ.acement of the recording heed 

l 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 pos~t~on 605 from ~he 

foregoing home position o~ the recording area. In 

this position. when the rep1aeement of the recording 

heads 1 or ink tanks 2 ~$ completed, the carrier 102 
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is shifted ~o its home posi~ion when a release switch 

608 is turned on ~nd the~ o recovery unit 301 is 

actuated to execute the ink suct~on and ejectiont 

or wiping and other recoveJ:Y operations. Thus, the 

current status re.turns to the operation before the 

change over switch 607 is turned on. Now, Fig. 11 

ie a block diagram showUig the structure of e1ectric 

circuits for en infoJ:mation processing apparatus 

according to the present embodiment. 

In Fig. 11. a reference numera1 501 

designates a control.ler to execute main contto11ing1 

502, a CPU for a microcomputer mcde to execute 

certain procedures, for exmnp1ef 503, RAM for 

providing development and work al:'l!as for text data 

and image data; 504, :ROM for storing programs 

co~~aponding to the aforesaid procedures; 505., a 

timer for the C~ 502 to work out execution cycles 

and for the printing unit 601 to work out the timing 

required when a recording operation is exee~ted: 

and 506, an interface unit to connect signa1s from 

the CPU 502 to the periphera1 apparatuses. 

A1so, a reference numeral 507 designates a 

contro11er for the printing unit 601: 5081 a head 

driver to transmit recording signals and electric 

power to the head cartridge 1011 509a and ~09b* 

motor drivers to transmit signals and electric 

power required to drive a carrier motor 402a and 
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'feed motor 402b, respectively; ~10, a carrier sensor 

to detect ~he current position of the carrier 102 and 

determine whether the carriar 102 is current1y at its 

home position or not, for exatnple: and 511, a paper 

sensor to detect the presence of a recording medium 

6 in order not to perf arm racord.ing on any places 

other than the recording medium 6 when the recording 

medium 6 i.s yet to ~e inserted or a recording is 

texminated up to the end of ~ page. 

Moreover, a reference numera1 605 designates 

an external storage such as FDl'>w HOO, or RAM card,, 

and 512, an external interface to communicate with 

other info~tion proeeeaiQg apparatuses, or to 

control per1phera1 apparatuses by making' connection 

with inner buses. 

In this respect, a1though not ~nc1uded in the 

biook dia~am shown in Fig. 11, an electric power 

$OUrce is provided to supply current to the above­

men tioned eiectr~c c~rcuits. For such an electric 

power source, there is available a rechargeab1e 

buttery, disposable dry cells, or AC power converter 

when the information processing apparatus body is 

fixed for use, for exampie. 

W~th the above-mentioned structure of 

electric cireu~ts, recordings ere performed on the 

recording medium 6 by the recording unit. Now, 

using a ~lowchart shown in Fig. 12, the recording 
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operation control sequence will be described brief1y. 

With an instruction to start recorc!ing by the 

use of the recording instruction key on an indication 

operation unit of a ~rinter body or by an externai 

instruction to start recording through the exte:nal 

interface, a series of procedures are started as 

follows; 

At first~ in step 11. whether the .1nd1.cat~ 

operation unit 1s in the on.line status or not is 

deteJ:mined. This is a precaution not to start any . 
recording operat~on wj,tbout a required preparation 

on the printer side ~hen an exte%1lal instruction to 

start recording operation is transnatted mainly by 

communications. Here, if the .1ndicat~on operation 

un1t is detel:tld.ned to be in the on line status, the 

procedure will. proceed to step S'2 • 
.. 

In the step s2 • .,ntether the recording inedium 

6 is set on the printing unit or not is determined 

in accordance with signals from the paper sensor 511 

and others. This is a precaution not to start 

printing because if any ~rinting is started without 

a recording medium, ink is scattered in the printer 

to stain the apparatus itself particuiarly when an 

ink jet printe~ or the ·1ike is used as a recor4ing 

apparatus, or the ink which is a recording medium 

~s wastefully consumad. 

Furthermore, in the step S2, it may be 
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possLb1e to determine whether the pinch roller 202 

illld feed ro1ler 201 are re1ease4 or not in •ddition 

to the detection of the presence of the recording 

medium. This is required to prevent any irregul.ar 

feeding of ~he recording medium because when the 

p~nch roller 202 is released, the noxma1 feed is 

impossible even if the recording medium 210 is set. 

Whether the pinch ro1ler 202 i.a reieaae or not can 

be detected by means of a mephanical switch p;avided 

for the re1ease lever or the like. Here, if it is 

found that the recording medium is not no.xma1l.y set, 

the procedure will. proceed to the next step 3 • 

In the step S3, a message is emit~ed to ca11 

the attention of an· operator to set the recording 

medium. Such a message can be emitted by 

illuminating light in the Uidication operatio~_unit· 

or make a buzzer sound. 

Also, in the step S3, if the recording medimn 

6 is found to have been set, the pro~edure will 

proceed to step S4. 

In the step, the recording j,s sta~ted. With 

the 1nstruction from the CPU 502, tbe head driver SOS 

drives the head cartridge 101. Also, in synchronism 

therewith¥ the motor drivers 509a and 509b driv~ the 

carrier motor 402a and feed motor 402b, respectively, 

to perform.the recording while a11owing the carrier 

102 to be shifted in the main scanning direction, 
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the recording medium to be shifted in the sub­

scanning direction, and tbe ~eco:"!iing head 1 to be 

c1eaned among others. 

Lastiy. in step ss, if an instruction to 

termiQate the recording operation ~s given by the 

corresponding signal from the CPU 502r for exemple, 

or if it is determined that any mora recording is 

poesibl.e when the number of recording 1ines in a 

page in a g~ven sub-scanning direction has been . 
reached or the terminating end of the recording area 

in a recording medium 6 is qetected by the pcper 

sensor 511, it is judged that the recording operation 

is te:x:minated and that the reco.I:ding operation 

procedures are comp1eted. 

In step 56, then, the carrier 102 is returned 

to its home position as a procedure to termin&te the 

raoording operat~on. This is ca.rri.ed out to cap the 

ink discharging surface of the recording head l for 

its protection 1n preparation for the power turn off 

after the termination of the recording operation. 

Then, if, for example, the feed motor 402b ~s driven 

for a given amount or the feed motor 402b is driven 

until when the paper sensor 510 detects and verifies 

that the record~ng medium 6 has been discharged. 

In this way, the recording medium is discharged. 

After that, the CPU 502 instructs the ind~cation 

operation unit to di&play the termination of the 
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recording operation or informs the peripheral 

apparatuses accordingly through the external 

interface; hence terminating the recoJ:d~g operation 

compl.etely • 

.ls described above, the recording head and 

ink tank are separab1e as in the present embodiment, 

and then. by arranging the structure of the ink jet 

reccrding apparatus such aa to conduct tha separating 

or integrating operation either in the on ccrrier 

condition or off carrier condition. the follO'Wing 

effects can be obtained: 

Since the ink tank is mounted on the carrier. 

any ink supp1y tube and the like are no longer 

needed. Thus, it is posa1b1a to fabricate the 

apparatus smaller. 

Also, when ink is ·tota11y consumed, it-will. 

suffiQe on1y if the ink tank is rep1ace4. not the 

cartridge which is integrated with the head. 

Thereforer ~t 1s possible to reduce the running cost 

significantly. 

Also, if either one of the reeording head 

and ink tank needs to be replaced, it is possible to 

repJ.ace onl.y the one which must be repl.aced.. Thus, 

the operationai economy is improved. 

Also, when the recording head and ink tank 

are separated on the carrier by the use of a lever 

or the like, it is pos~ib1e to control the s~eed with 



which the separation is Qarried out: thus preventing 

ink to be scottered from the ink supply inl.et 10 and 

ink supply outlet 11. 

Also. wben the recording .bead und ink tank 

are separated on the carrier, there ~ no need for 

holding tbe recording head by hand directly. 

Accomingl.y, there is no pcss.ibillty that a hanc!l 

touches the vicinity of nozzl.es of the record.in; head 

1. It is thus possibl.e to prevent any unwanted 

contamination that may produce adverse effects on 

printing. 
. 

Also, when the recordin; head and ink tank 

are separated on the carrier, the portion where force 

exerted by the ink tank 2 can be speoif ~ed. 

There.fore, the structure can ba arranged so that 

it is made strong enough only against such specific 

portion. consequent1yf any other portions than· this 

can be fabricated thinr thus enabling the tank to be 

made light in its weight whil.e increasing its volume. 

Al.so, if 1nk coiors sh0u1d be replaced. the record1.ng 

heads nnd ink tanks ean be replaced as they a.re sti11 

.in the coupled state. Thera is no poss~bLlity th•t 

ink colors are mixed. The replacement can also be 

carried out simp1y. 

Fig. 13 is a p1a~ view schematically showing 

another embodiment according to the present invention. 

Fig. 13 is a plan view correapond1ng to the 
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v~ew of the ~oregoing embodiment shown ~n Fig. l 

ob&e%Ved from the above. in which a reference numerai 

112 designates a head clamp iever to fix the 

recording hea~ l to the carrier 1oa: 113, a head 

contact to connect the head e1ectrially: and 114, an 

ink tank pressure lever which is inte:creiated with an 

ink tank 1ever 107 to execute the integration and 

separation of the ink tank 2. ~e head unit and 

ear~ier unit of tha ink jet ~ecording apparatus 

In the foregoing embodiment, the recording 

head l is pressed to the $topper 110 iA the direction 

indicated by an arrow A in Fig. 6 to coupie the . 
recording head 1 and carrier 102 meehanicully with 

the pressure sxerted by the head fix~ng sprj.ng 108. 

The methOd for fixing the· recording head is no~ 

confined thereto. It may be possib1e to adopt a 

method given below. 

In ether words, the head cJ.amp lever 112 is 

structured with a riqid material to be abie to rotate 

and move :l.n parallel. not with a resilient material 

to press the object. Here, the description wi1l be 

made of a method for fixing the recording head to the 

carrier 102. At first. the head clamp 112 is 

retracted to the position which is indicated by a 

broken line. Then, the recording head l itself er 

the record.in~ head 1 and ink tank 2 which are in the 
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1ntagratad itate are inserted in the d1rection 

indicated by an arrow ! in Fig •. 13 and ah~~tad ~ram 

such a state shown until the 1eading end of the 

recording head l is butted to tbe head contact 113. 

Prom this state, the head ciamp lever 112 is shifted 

in the direction indicated by an arrow c 1n Fig. 13 

whiie.being rotated to arrive at the position which 

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

ln the head contact 113, a resilient pad 111 

is pinched as described ~ conjunct~on with th.e 

foregoing embodiment. Therefore, tbe recording head 

1 is pressed back in the direction indicated by an 

arrow b .in Fig. 13, but due to the presence of the 

he~d clamp iever 112, it cannot be shifted but fixed 

there. At this juncture, by the force exerted to 

press it b~ck, the contact pressure of the head 

contact ·113 is secured. A1so, the separation of the 

recording head 1 and carrier 102 can be performed 
. 

in the operation contrary to the above. and withdrawn 

by shifting them in the direction indicated by an 

arrow b in Fig. 13. 

In thi.s respect, for the separation of the 

ink tank 2, the ink tank iever 107 (not shown) ~s 

operated to cause the ink tank pressure lever 114 to 

be shifted in the direction indicated by an arrow b 

in Fig. 13. With the above-mentioned st:i:ucture, the 

following effects can be obtained: 
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When tha separating operatioft for the ink 

tank 2 is executed in the on caxrier condition. the 

force exerted on the recording head 1 is received 

by the bead clamp l.ever 112. Tharefo~e, the 

recording head 1 :is not chiftedr obtaining an 

enhanced reliability. 

Also, when only the ink tank 2 is separated 

in the on carrier condition, or the recording head 

1 and ink tank 2 ~re separated £rem the car.ier 102 

st111 in the coupled state. the shifting direction 

is as indicated by an arrow b in Fig. 13. 

Accordingly, the operativity is improved. 

Pig. 14 is a plan view schematically shoWing 

a method according to anothe~ embodiment. 

In Fig. 14, a reference numeral 115 

designates a he~d pressure lever b01ding o he~d 

contact 113. which can rotate or move in parallei 

and 116, a head stopper fixed on the inner side of 

the carrier. 

According to the present embodiment. the 

foiiowing procedures wiii be taken to fix tbe carrier 

102 and r~cording head 1. The head fixing lever 115 

which 1s rotative1y fixed to the carrier 102 is 

rotated tQ the position indicated by a broken i;ne 

in Pig. 14. Then, the recording head 1 itse1f or 

the coupled reco~ding head l and ink tank 2 is 

inserted 1n the direction perpend1cu1ar to the plane 
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of Fig. 14, so that the protrus1on of the recor4ing 

head 1 is placed between the head stopper 116 and 

head preaaura lever 115. Then, the head 'fixiDg lever 

115 is rotated to the position indicated by a so1id 

iine; henee fild.ng the head fixing l&ver 115 by a 

means which is not shown in Pig. 14. ~t this 

juncture, since a resi1ient pad 111 is used for 

the head contact 113 as ~n the case of tbe toregoinq 

embodil'aen't described in Fig. ·13, the co11tact pressure 

is sec~red by the eompressad resilience of the 

resilient material, 

Also •. the separation of the racor4ing head 

1 and carrier 102 can be performed by the ope~tion 

contrary ~a the above, and withdrawn by shifting them 

in the dil:ection perpendieu1ar to the plane o~ Pig. 

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 1ever 114 in 

the direction indieated by an arrow b in Fig. 14-

With the above-mentioned structure. the following 

effect can be obtained: 

When the ink tank 2 separation is performed 

in the on carrier condition, the force exerted on the 

recording head l is received by the head stopper 116 

so as not to cause the recording head l to be 

shifted: hence obtaining an improvea reliability. 
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Figs. l,B, l~C, and rig. 16 illustrate tbe 

ink paseage coupling of the racording head and ink 

tank according to still another embodiment.of the 

present invention. Fig. 158 shows the caee where the 

J.nk supp1y outlet llb is made of a resilient material 

such rubber, and it is possible to make the inner 

di8meter of the ink supply outlet 11b smalle~ than 

the outer diameter of the ink supply inlet lOa: thus 

improving the contactness between the ink eupp1y 

iniet lOa and ~nk supply outlet llb when the 

recording head l and ink tank 2 are coupled. 

Accordingly, the sealing capabi1ity of the ink 

passage is also improved. Purther, since ~ £oree 

required to deform the ink supply outiet llb can be 

smal.1, it is possible to·make the force required to 

mount and demount the recording head 1 and ink.tank· 

2 equally small. 

Fig. lSC ~1lustratas the case where the ink 

supp1y iniet lOc is made annu1ar having an acute end 

wh~1e the ink supp1y outl~t llc i$ £ormed ~y e 

resilient material such as rubber without any hole. 

When separated from the recording head 1, the ink 

supp1y outlet llc of the ~nk tank 2 ~s closed so as 

not to allow eny ink 1eakage from the ~nk supply 

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

handled in an excellent condition. ~lso. when the 

ink tank 2 and recording head 1 should be coupled, 
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the acute end of tbe ink supply ~nlet lOc made a hole 

in the ink supply outlet llc to form. an ink passage. 

'l'hus, a stabilized coupling of ink passages is 

possible, at the same time making the force required 

to connect or separate the ink tank 2 to or from the 

reaorCling head small. 

Fiq. 16 i11ustrate the ease where ;uides 10e 

and lle are provided 1.n the direction perpendicular 

to the direction of 'Che ink p-assa.ge. By ahi£ti.ng 

the ink tank 2 in the direction ~rpend.icular to 

the p1ane of Fig. 16 with respect to the recording 

head l, the coup1ing and separation ar6 perfonned. 

Al.so, in the coupij.ng port~on, a sealing member 10f 

mada cf a :esilient material suoh rubber i5 provided 

to prevent ink leakage. When the directions 1n whi.eh 

the recording head 1 are mounted or demounted ~· th• 

same as the direct~ons in which the ink tank 2 is 

mounted er demounted, the structure wiii be the same 

as the foregoing embodiment, but such di~ctions are 

arranged as i~dicated by arrows a and b in P~g. 16, 

the mounting or demounting directions are different 

for the recording head 1 and ink tank 2. AB a 

result, the reiationship associated with the forces 

as shown i~ Fig. 6 will be eliminated: thus making 

'it •pttssib'l.e--·to moun·t'"or •c:temotint .. the· "in°k tank 2 and 

recording head 1 with a minimum force required. 

Figs. 17A and 17B illustrate another 
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~mbOdim•nt according to the present invention wherein 

the mounting and demounting of the ink tank 2 ore 

contro1led. Fig. 17A shows the·state where no 

:ecording head 1 nor the ink tank 2 is present~ in 

·which a reference numeral 151 designates e head 

detection lever rotating in response to the mounting 

or demounting of the recording head 1: 15la, a pinion 

t:ansmitting the rotation of the head detection iever 

151 to the raek 152a of e s~opper 1521 a tank contrOJ. 

lever to eontroi tbe insta1l.atiou of the i.nk tank 2. 

When neither the recording head l nor the ink tank 

2 is present, both the head detection lever 151 and 

tank contro1 lever 153 are a:r:r~nged to block the 

installation pasa~ges 0£ the.ink tank 2 and recording 

head l by the b~asing 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 r•gulate the rotation of the tenk control 

lever 153 1n the installation direction cf the ink 

tank 2. in other words, when the recording haad 1 is 

yet to be mounted, the installation of the ink tank 2 

is b1ocked by the tapk contro1 lever 153. Fig. 178 

illustrates the state where the reeord~ng head 1 is 

mounted. The head detection lever 151 is rotated due 

to the 1nsta11ation of the recording· head i 'as sboWn° .. 

in Pig. 17B. The rotation of the bead detection 

1ever 151 is transmitted to the stopper 152 through 
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the pinion lSla to release the rotational regu1ation 

of the tank contro1 1ever 153 as shown in Fig. 17B. 

In ether word.a. vben the recording head l is mounted, 

tbe i.tlstall.ation of the ink tank 2 becomac possible. 

As a result. the 1nk tank 2 can be attached to or 

detached from the recording head 1. Also. in a case 

where the arrangement is simple so that only the 

recording head l is mounted on or demounted from the 

carrier 102. the ~nsta11aticm of the ink tank 2 is 

prohibited when the recording head l is yet to be 

mounted; hence preventing ouy erroneous operations. 

Figs. lSA and l8B iliustrate sti1l another 

embodiment according to th~ present ~nvention wherein 

the mounting and demounting of the recording head l 

~re controlled. Fig. lSA shows the state where both 

the recordin~ head 1 and ink tank 2 are instalied. · 

The structure ~a the same as Fig. 4, but there is a 

tank datect~on lever 160 ~rovided beneath the lower . 
part of the ink tank mounting unit of the carrier 

102. The contacting portion l60a of the tank 

detection lever 160 is regulated by the ink tank Z 

to aet its position whiie the hook 160b of the ink 

detection 1ever 160 is released from the cut off 

portion 106a of the head lever 106. Thus. the head 

"!ever. 106 is rotative. -~nen the.head ~ever·10~ 'is· 

rotated in the direction indicated by an arrow at 

ar the recording head 1 and ink tank 2 are snifted 
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in the direction indicated by an arrow at b as they 

•re stil.l. in the coupl.ed condition aa in the case 

shown in Fig. 4. Hence. it becomes poss~ble to 

remove them. Fig. lBB shows the state where the 

recordJ.ng head 1 is mounted whi1e the ink tank 2 ~s 

yet to be mounted. The tank de~ection iever 160 ~s 

biased by biasing means (not shown) such as s spring 

:1n the direction indicated by an arrow at d . When 

the ink tank 2 is not present •. the lever is rotated 

as it is in the state shown in Fig. l.BB. Then, the 

hook 160b engages with th• cut off portion 106e to 

regulate the rotat~on of the head J.ever 106. Xn 

other words, it becomes impossib1e tc remove the 

recording head 1 if no ~nk tank 2 is present. AS 

a result, it beeomes i.Mpossibie to handle the 

recording b~ad l. itsel.:f. "thus, there is no 

possibil.i~y that a hand touches the v ici.ni ty of the 

ink ajection noa~les of the recording head 1 or the 

vicinity of the ink supply inlet 10. Any • 

contamination which may produce adverse effects on 

recording can be prevented assuredly. A1$0, any 

adverse effect that may affect the reeord~ngs 

attributab1e to the fa~t that the recording head l 

is handled as a single body can be eliminated 

assuredl.y· "because· there ls no--posslbi1ity that e.ir is 

taken from the ink ejection nozzles and the ink 

supply inlet 10 to be mixed in the ink passages. 
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In the foregoing embodiment descr1be4 in Fig. 

1, the presence of the recording head 1 on the 

carrier 102 can be detected by discriminating whether 

the recording head l is e1ectrica1ly connected or 

not. However. it does not have any means to detect 

the remaining quantity of ink in the ink tank 2 or 

to transm~t to an .information processing apparatus 

the information regarding the presence o~ the ink 

tank 2 on the carrier 102. 'mle present invent~on 

is not conf~ed to this, and ~t may be possible to 

provide the above-mentioned detecting means. 

F1g. 19 is a block diagram show~ng the 

eiectr~c circuits of an information processing 

apparatus according to still another embodiment of 

the present invention. 

Zn Fig. 19, a reference numera1 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 rema~n sensor to detect the presenee of 

printabie ~nk in th& ink tank 2. The descri~tion 

of any elements having the same reference numerals as 

those in Fig. 11 wili be omitted. 

More specifically, the ink tank ~ensor 513 

may be such that mechanical contacts are arrange.d on 

'the carrier !02, or a structure is arranged so as to 

provide an optical sensor for the purpose. The ink 

remain sen$or 514 may be arranged in such a manner 
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tnat by making the ink tank 2 with a transparent 

material so as to allow the remaining quantity to be 

detected opt~cally from outside, or a sensor 1s 

provided in the ink tank 2 to sense the 11quid 

there~n and cont~cts are arranged on the surfece or 
the ink tank connecting to such a *ensor1 thus 

crranging the contacts on the carrier 102. 

W~th the aboveMmentioned sensors. it ia . 
possible to transmi~ to the CPU 502 information 

through the interface 506 to iss~e warning or e~ecute 

appropria~a processes when a recording operation is 

intended without the presence of ink tank 2 or 

recording head 1, or the related printing becomes 

disab1ed due to the shortage of the remaining ink 

during the recording operation. 

F.or example, there is· a possib~iity t~~t the· 

recording operation becomes disab1ed immediately 

after the ink tank 2 is connected to the record.1ng 

head 1 because of air bubbles mixed in tbe recording 

heed l. In order to prevent this, it may be pos$ible 

to .arrange the system to interpret such a change in 

tne status that while the recording haad l is on the 

carrier 102, the ink tank 2 which is absent is now 

present as a caae where an ink tank 2 is new1y 

·connected to ·"the· record.~ng· heaa ~i.n the on carrier 

condition, and to a1low the carrier 102 to return 

to its home position for the suction operation by 
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the recovery unit 301. 

Wi~h the above-mentioned structure, the 

f ol1owing effects can be obtained. 

Wh11e in printing. if ink is totall.y 

consumed, the operation is automatiea1ly suspended 

and a warning ia given accordj,ngly. Thus. no 

reco~ing medium will be was~ed. 

Al.so, after the rep1acement of ink tanks, 

there is no need for executing the recovery operation 

manua11y~ Therefore, cperativity w~11 be improved. 

·Each of the embodiments set forth bel.ow can 

be preferably used for the foregoing ink jet 

reccrding apparatus. Hereinafter, as another 

embodiment, the description wil.l be made of an 

embodiment wherein a recorcting head and an ink tank 

are separable and repl.aceable, and the record~pg 

head is coup1ed by pressing it to ttle carriage which 

carriers the recording head in a given direct1on. 

F~g. 23 is a cross-sectional view' showing 

the state where a recording head, ink tank, and 

carr1age are coupled in an ink jet recording 

apparatus according to another embodiment of the 

present i~vention. 

In the present embodiment, a recording head 

1010a Ls ·e>f ·-a type•-which·:is -usad·for· an .. ~hk 'jet 

method using electrothermal transducers to generate 

thermal energy to give film boiling to ink in 
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accordouce with eiectric signals. 

In Fi;. 23, the principle structure of the 

recording head 1010a is such that all the elements 

are 1aminated by adhesion or.pressing on a bead base 

plate 1011a with the positioning protrusions lOlla-1 

and lOlla-2 orranged on the head base plate lOlla as 

positioning refere~ca. 

Rere, in the ve~tical direction in the inner 

face in Fig. 23 is positioned by the reference face 

ll04a-l of a front board llOla and a protrusion 

lOlla.-1, whil.e the hcri.~ontal direction in the inner 

face of Pig. 23 is positioned by a head positioning 

un~t ll04a and a protrusion lOlle-2. Further. the 

direction perpendicular to the cross-section of Fig. 

23 is positioaed by the protruded portion (not shown) 

of the protJ;Usion lOlla-2 which is protruded 

partial1y to cover the head positioning unit 1104a. 

and the head positioning uni~ 1104a. 

On a heater boar~ 1013a-2, there are formed 

by f~l.m deposition on an Si substrate, electrothermal 

transauce:re (ejection heaters) arranged in plural 

arrays and e1eotric lines of aluminum and others to 

supply electric power. The heater board is connected 

to a head fiexible board (hereinafter 4eferred to as 

·head PCB} .. 1013z( haviny 1!.nerf with" pads "10l3iii_;:t 

arranged at its leading ends to receive electric 

s1gn~ls from the apparatus body. The connection is 
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made by wire bonding with each of the corresponding 

1ines arranged face to ~aca. Then, the ink ejection 

unit is fo:tmed with a conunon 11quid chamber inducing 

ink f~om a rep1aceab1e ink tank lDOla through 

partition walls to partition each of the plural ink 

passages in accordance w!~h the ejection heaters and 

1iquid passages in order to supply it to 1nk 

passages, and a grooved ceiling board 1012a, which 

is integrally formed with orifices constituting e 

plurality of discharging po~ts by polysulfone or the 

like, is pressad by a sprjng (not shown) to the 

heater boa~ ·101Ja-2. at the same time being fixed 

by pressing with adhesives end sealed: thus 

fabricating the ink diacharging unit. The liquid 

p~ssages l015a ~oup1ed to the grooved ceil.ing 1012a 

and sealed can be connected to the replaceable ~nk 

tank lOOla in the present embodiment. To this end, 

the 11quid passages are penetrated through to the 
' opposite side of the head base plate 1011~ through 

the hole provided for the head PCB lOlJa and head 

base plate lOlla, at the same time being fixed 

adhesive1y to the head base plate lOlla. 

Also, at the end of the coupling side between 

th• liquid passage l015a and ink tank lOOla, a filter 

.10.0Sa is. provided :to prevent .. dust ~artic.les -end 

unwanted air bubbles from.flowing into the 

discharging ports. Also, a head cover 1018a is 
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·~rovided to ~rotect the discharging por~s o~ the 

recording head lOloa and ~he pad lOlJa-1 for 

electrical con~ection es we1l cs to make it easier 

to ho1d the recording head lOlOa from its handling 

end. 

The replaceable ink tank lOOla bas. in its 

tank case lOOla-1 having ribs lOOla-2 on its inner 

facer the ink absorbents l002a retaining ink stuffed 

with almost no space 1 the ink supply outlet (hc1e} . 
1004~ to which the leading end of t:he 1~4 passage 

l015a with the filter 1008a provided at ~ts 1eading 

end ie inserted to make ink connection, and the air 

eonduit l003a (hole) to prevent a negative pressure 

from being generated excessively by introducing air 

into the replaceab1e ink ~ank lOCla 1.n a.A amount 

correspQnding to ink f lowinq out from the repl~ceable 

ink tank lOOla. on the inner wal.1 of the tank case 

lOOla-1. t~ ribs lOOla-2 are provided in order to 

prevent direct air conduction to the ink supp1y 

outlet 1004a through the inne~ wall of the tank case 

lOOla-l for the maximum utilization of ink in the 

total area of the ink absorbents l002a ~y the force 

exerted by the capillary phenomenon and at the same 

time, the air conduit lOOJa is arranged away form 

the ink-supply outlet ~004a a~ f~r·as possible. The· 

ribs lOOla-2 function to reinforce the tank ca$e 

lOOla-2 simultadeously so as to contribute to 
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. . . 
improvins the operativity when tanks ere re-pl.aced. 

The initia1 amount of ink retained in the ink 

absorbents l002a ~s l.ess than the total absorbable 

amount of the ink ~bsorbents 1002a in order to give 

a negative water head pressure to the meniscus of the 

dia~harging ports of the recording head lOlOa when 

it is coupled for the functional purpose to enab1e 

a stabi1ized ejection as wel.l is for the operational 

purpose to prevent any ink leakage even when a slight 

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 ~ 

liqu~d rapal1ent treatment for the ink abao~bent 

10020 in the eir cond~it 1003a or using a separate 

liquid repellent absQrbent. The in~ supply to the 

replaceable ink tank lOOle-comes to a limit when· 

the reta~ned ink in the ink absorbent 1002a becomes 

extremely small to make the 1nk suction of the ink 

absorbent 1002a greater than the ink supply capability 

to the recording head lOlOa by the force exerted by the 

capillary phenomenon of the nozzles following the 

ink ejection or when the air induced f~om the air 

conouit l003a becomes great around the filter 10080 

and the air is supplied to the ink absorbent 1002A 

"in a large amount through.the air "filter l008a. 

The mechanica1 and eiectrical connection of 

the recording head lOlOa and replaceabie ink tank 

lOOla to the carrier HC are conducted in the 
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~allowing manner. 

For the carriage HC, there are provided a 

front ooard 110la positioned on the p1aten aide 

(the front side of the head)1 a flexi~1e sheet 

1102a-1 prov~ded with the head driv~ng eiectrode 

1102a corresponding to the pad 1013a-1 on the head 

PCB of the recording head 1010a: an electrical contact 

supporting boa~d 1100& which a resi1ient member 

(X"Ubber pad) ll02a-2 pressing the flex~ble sheet 

from its rear sideJ a head positioning unit 1104a 

to fix the recording head 101oa·mechanically; and a 

pressing hook 1103a to support tha record.ing head 

lOlOa with one-way biasing. Here, two front boards 

llOla are a~ranged eaoh for tha foragoing positioning 

protl:llsions lOlla-1 and l.Olla-2 providing the 

posi~ion~ng reference surf~ce ll04a-l for the head 

base p1ate lDlla of the recording head lOlOa. Th• 

pressure hook 1103a of the carraige HC is structured 

to exe~t a biasing force in the direction.indicated 

by a broken arrow ~n Fig. 23, that is, inciined 

approximately at ten degrees in the traveling 

direction cf the carriage He. Therefore, due to such 

a biasing force, the recording head 10100 ie preesed 

in both directions toward the front board llOla and 

-the :electric· connection :supporting -board :·11ooa.· · · 

At the same time, it is biased in the traveling 

direction of the carriage He in the head positioning 
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unit 1104a with the e1ectric ~onnection supporting 

board llOOa as its pivot. Altbough thi.• pressure 

coupling operation of the pressure hook 1103a can 

be executed anyway, 1t is preferable to do it by a 

. iever or the 1~ke from the upper surf ace side of the 

carriaga HC. In any way. when this pressure book 

ll03a is coupled, the recording head 10104 mid 

replaceable ink tank lOOla are e1ectrica1ly connected 

after being slightly rotated on the carrier HC to . 
allow the positioning protrusions lOlla-1 and lOlla-2 

to ba in contact with the positioning reference 

surface ll04a-l of the front board llOla. Thu&, 

the position~ng of the pad l013a-l on the head PCB 

1013a aud head driving electrode 1102 is alsc 

reliab1y executed. 

Before the recordin~ head lOlOa and 

replaceable ink tank 1001a ara coupled, the earriaqe 

HC and recording head 101oa, and the reco::ding head 

1010a and replaceable ink tank lOOla are separated 

as shown in Fig. 24. Only the respective coupling 

portions are in contact. The recording head 1010a 

and replaceabie ink tank lOOla begin to be coup1ed 

with the engagement between the coupling hook 1017a 

provided en the head base plate 1010a and coupling 

·guide lOOSa provided on .. the ·replaeeab1e ink ·i:ank · 

lOOla as sb.own in Fig. 24. To arrange this coupling 

portion betwoen the ink supply outlet 1004a and head 
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positionin; unit 11040 mokes it ~ossible ~o connect 

ink supply passages reliably when the rep1aeeable 

ink tank is eoupied to the recording head lOlOa. 

In other words. as c1ear from Fig. 24r when 

the replaceable ink tank lOOla is rotated in 

clockwise direction in Fig. 24, the 1nk supp1y outlet 

1004a becomes tne actuating po~nt with the 

coupling porticn between the coupling hook l0l7a 

and coup1~ng guide 1005a as .its pivot if a thought 

~s g~~en as to the coupling of the recording head 

1010a and replaceable ink tank 1001a. Therefore, 

the liquid passage end are coup1ed with the ~nk 

absorbent l002a and filter 1008a as coupling faoes. 

FU.rther. at the same time, a resilient ring seal 

1009a pinched between the head base plate lOlla and 

the outer wall of the replaceable ink tank is. pressed 

and defoDned to be tightly in contact with tham. 

Thus, the conduction between ~ha ~nterior of the . 
rep1aceable ink tank.lOOla and the atmosphere is 

completely blocked in the ink supply out1et 1004a. 

If this sealing is insufficient, the air 1nducticn 

to the .interior of the replaeea~le 1nk tank lOOla 

following the ink supply to the recording head lOlOa 

occurs directly without any intervention of tn~ ink 

. absorb~nt .. l.002a..· ··As .a .:result, . .J..t. becomes ··difficult · 

to effect1ve1y utilizes ink retained in the ink 

absorbent l002a. The pressure hook ll03a is 
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estab1isfied to provide its· pressure in the direction 

inel.ined at ten degreaa in order to position the 

reeording head lOlOa in the direction towa:d tbe 

plane of Fig. 24 with respect to the carr~age BC 

as described ear11er. Therefore, also, in 

consideration cf the coupling to the recording 

head lOlOa, a force is exerted in the direction 

orthogonal to the coupling direction. 

Now, given the forpe in the pressure 

direction as F and the contacting force between the 

pad 1013a-l on the head PCB l013a of the recording 

head lOlOa ana the head driving electrode 1102a on 

the flexible sheet 1102a-l through the rubber pad 

1102a-2 on the electrical c9nnection su~porting board 

llOOa as F1 , the fo11owing relationship ~s 

obtainable: 

F1 ""' Fcoa 10 • 

on the other hand, given the contacting pressur• 

between the positioning protrusion lOlla-1 of the 

·head base plate 1011a of the recording head lOlOa 

and the poe~tioning referen~e surface ll04a-l of the 

front board llOla of the carriage as F2 , the 

following reiationship is obtainable: 

F2 ... Fsin io· 

'This ·~oree F1·which effectuates· ~he e1ec~rical 

connection is a component in the direetio~ tow~rd 

the plane of the head driving e1eetrode when the 
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pres•ure hook ll03a is inclined at ten·degrees ·to 

th• plane perpendicular to the head d.riving electrode 

plane with respect to the pressure guide lOlla-3 

whi.cb 1s a part of the head base piate lOlle of the 

recording head lOtoa. However, it effectuates the 

recording head 1010a directly without intervent~on 

of any other membe~s such as the repiaceable ~nk 

tank lOOla. Therefore, it is P,Ossihle to obtain 

an optimally effective force.r
1 assuredly: hence 

ena~ling the provision of a recording apparatus 

having an extremely high re1inbility in its 

electrical connection in teJ:mS of environmental ·· 

and distributional aspects. 
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On the other hrm.4,·it is implemented by the 

applic:ati.on of the cont.act force r 2 to obtain the 

posi~ion where the carriage HC is opposed to tha . 

surface of a recording medium. The reeording quality 

depends 9reat1y on the po&itionai re1ationship between 

the carriaqe KC and recording head lOlOa. If such a 

position is not appropr.iata, t:he recordi~ is slanted 

er the rule.d line.s repraaent a saw tooth configuration. 

In a worst ease, the electr~cal connection is dispiaced 

to cause defe.ctive contacts, which venerates missing 

dots. 

In tha present embodiment, the positioning 

contact pressure F2 directiy effeetautes the pressure 

guioe lOlia-3 which is a part of the head base plate 

lOlia of the recording head lOlOa without the inter­

vention of any other members. Its effective to~ce is 

not att~nuated and thus an optimal contaot fOroe F2 
can be obtained. In this way, a siqnificant i1t1Prove­

ment is ma.de for the accuracy of the distance between 

the recording medium and recording head, which ±s one 

of the major factors to affect the recording quali~y 

0£ an ink jet recording apparatus. 

koreover, since the F1 foroe effectuates the 

pressure quide with the electrical connection as its 

pivot1 a.momant is qenerated'On th~ recordin~·he~d 

lOlOa with the electrical connect as its pivot. 

Therefore, a contact force is qiven by the foregoinq 
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moment to the positioning protrusion 10lla-2 which is· 

a part of the ~ead base plate 1011.a of the recording 

head 1010a, and the head positioning unit ll04a on the 

front boar4 l10la of the carriage BC without the intu­

vention·.of any other members. As a reault, the 

positioning acc:uracy o~ the record~ng head lOlOa in the 

printing direo1:ion is significantly improved. 

As described above, by directly pusing the 

recording head lOlOa, the eleci:ric power is assuredly 
I 

supplied from the recording apParatus to the recording 

head ·101oa, at the same time en~ling the positi.onin9' 

accuracy to be si911ifica.ntly improved for the carriage 

RC and recording head lOlOa. Bence, it is possible 1:0 

obtain an ink jet recording apparatus havinq a high 

relial::lility and desirab1e. recording qual.ity. 

Subsequantly, the de$crlption will be iuade of 

another embodiment with reference to Figs. 26 to 29. 

Although the fundamental structures of the 

recording head lOlOb and replaceable ink tank lDOlb are 

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

embodiment is different in the direction cf pressing 

force for coupling the recording head lOlOb ·to·the 

carriage HC as well as the direction in which the 

replaceable ink tank lOOlb is installed. 

· In· other ·words, A&· 'shown in -:Fig. 2 6 ~ ~bhere is 

no front board positioned in the platen side (front 

side of the head) • A side board 1900 of the carriage 
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He is provided in·the direction perpendicular to the 

p:Laten instead. on this, the electrical connection is 

arranged. as in the embodiment described ill Fig. 23 .. 

In the two locations in the substantial. center af both 

ends of the head base.plate lOllb of the recording 

head lOlOb, pressure quide.s 1901 are p~ovided. tfo the 

pressure guides 1901, ths side bo~d 1900 ~f tha 

carriage xc i.s pressed by the pressure hook·l908 show 

in Fig. 29. Thus, it becomes possible t:o supply po\fer 

from the recording apparatus to the recorCiing head 

lOlOb. · Xn this case, too, the pressin~ force is 

directly ~iven to the reoorain~ head l.010~ vex"t.ically 

without the intervention of any othe.r members. Thus, 

·an optimal pressure force can be obtained assuredly. 

Henaa, it is poasib1e to obtain a reeordinq ~pparAtus 

having an extremely high reliabil~ty in its electrical 

conneetion in terms of enviromneni:.a1 and distributional 

aspects. 

Also, the protrusiOn 1902 which a part of the 

base plate 10llb of the recording head iolOb and tha 

carriaqe positioning unit 1903 are butted so as to 

ena.b1e the pressinq force to the carriage HC to be 

qiven directly from the recording head lOlOb. 

Consequently, the positioning acouracy of the recording 

hea.cl ~10 J:Ob· ·in "'the -record~n9·· airecti:orl "S..s ·s"ignil:ica.nt1.y' 

improved. 

In this respect, it rnay be possible to coup1e 
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the replaceable ink tank•lOOlb-to the recording·head 

lOlOb after i:he recording head lOlOb has been coupled 

to the carri.age KC or to couple-~he recording head 

lOlOb to the .replaceable ink tank lOOlb ~efo.re t.he 

recorainq head. lOlOb is il1stallea on t:ha carriaqe JIC. 

Fig-. 27 &bows the state where the recording 

head lOlOb and replaceable illk tank lOOlb are separated. 

Also, Fiq. 28 shows the state where the recordin11 head 

lOlOb and replaceable ink tank lOOlb are coupled • . 
Figw 29 is a partially c~sa-seetional view 

obsarvad in the direction indicated by a blank arrow 

A shown i.n i'3.q • .2Ei, in which a reference numeral 1906 

designates the portion where the recording head 1010b 

mid replac~able ink tank lOOlb are coupled. On the 

side b~rd 1900 of the carriage, a dowel 1907 is 

provided, the pressure hook 1908 is rotated wi1;=h thi:s 

dowel 1907 as its pivot. At the leading end l.908a 

of the pressure hook 1908, the nail is provided to 
. 

hold the pressure guide 1901 which is integrated with 

the bas~ haad base plate of the recordinq head 1904. 

Aiso, the dow~l 1907 and pressure hook dowel 1909 are 

tensionad by a tensioning coil spr1nq 1911. In this 

way, the recording head lOlOb is eleetrically connected 

to the carriage HC through its side boa%d 1900 

reliab1y; ~hese reeording·head·amount~ng-presaure­

hooks 1908 are aiso provided beneath the record1nq 

head lOlOb. Thus, the recording head lOlOb is stably 
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pressed to the carriage.side ~oard i9oo from above · 

and below as well. 

In t:his respect, a reference nwneral i910 

designa~s no2zles ejecting ink1 1901b, a ieve: to be 

used when i:be recording head lOlOb is removed f'rom the 

earriaqe :s:c. By pinching i:he 't.wo pl.aaes thereof, the 

leading end 190Ba of the pressure hook l90B is 

released from the p~essure qu.ide 1901 of Che ~co~d.ing 

head ioiob; thus enabling the recording head 1010b to . 
be demounted from i:he carria~e. 

Subsequently, as another embodiment. the 

description will be made of an embodiment wherein an 

ink tank And recordinq head can be separated while the 

foregoing ink tank and recording head are mounted by 

separate means, respectively. 

An ink tank 200la ~s inserted into a c~rriaqe 

RC in the direction perpendicular to the plane of 

Fig+ 30 in the state where it is coupled to a reaording 
. 

head 2010a. At this junc:tu:ra, th.a replaceable ink 

tank 200la is installed in a given location in i:he 

earriaqe HC by being quided by a replaceable ink tank 

front g'Uide 2907a and replace~ble ink tank rear quide 

2908a on the carriage HC. Then, the replaoeable ink 

tank 290la is regulated by the snapping function of a 

pair of. tank pressinq .front nails 2909a· and :.29t1a·.and·· 

that of tank pressing rear nails 2910a and 2912a. 

Fi~. 31 is a partially sectional view illustrating this 
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'Viewed frOlll the ink discharging surtace side. The 

liquid passage 29l3a extendinq from the recordinq head 

2010a penetrates the bottom of the replaceable ink tank 

200l.a to the ink absorbent 2002a in the replaoaable ink 

t:a.nk 200la. 

Here, in order not to a1low dust particles and 

other impurities to be Jnixed in the recordinq bead 

2010~, a filter 2914a is proviaed and also, a rin~ 

seal 2915a is provided around the liquid passage -29l3a . 

to prevent ink leakage from the portion where the 

recordinq head 20l0a and replaceable ink tank 200la are 

coupl.ed. 

A member whioh conneot the ink tank and · 

recording baad, that is, an ink absorbent 2002a with 

which a liquid passaqe 2913a is in contact under 

pressure, is of a sponge type. Also, the. rinq _sea.l · 

29l5a is made of a resilient mat:erial having a low 

hardness. ~hcrefore, no compulsory forca is exarted 

by 'the ink ~ank 2001a against the recordinq head 

2010a. In this respect,.a reference numeral 29l6a 

designates nozzles. Fig. 32 is a cross-sectional view 

taken along line A - A in Fig. 30 to ill.ustra te the 
. . 

replaceable ink tank itself. When it is mounted on the 

recording head 2010a, a supply unit seal 2004a-l and 

conduit .unit· seal-·2003a-1. are removed ·in the ·direction · 

indicated by arrows, respectively. 

Now( the description will be made of still 



. ·-··- ·- -~~~·.-·-:---·-.-.. -. ---. ~--

- 77 -

another embodiment wit:h reference to :riv. 33 to !'l.9. . 

35. 

l'.n the present. embodiment., the fundamental 

structures ·of ill recording- head 2010b and replaceabl.e 

ink tank 200lb are the same as the fo~goinq embodiment 

described in Fii• 30. What differ$ is the direction in 

which pressure ~s qiven when tn• recor4ing head 2010b 

is coupled to the carriaqa RC and also the direction 

in which the replaceable ink·tank 2001)) ~s installed. 

In o~er words, as shown i.D !'iq. 33, there is 

no front board positioned on the platen side (front 

side of the headJ. A side board 2900b of the carriage 

HC is provided in the direction perpendicular to the 

pl.aten instead. On this, the same electrical con­

nect~on unit as the foreqo!nq embodiment deseribed in 

Fiq. JO are ~ranged. In t:.wo locations in the sub­

stantial center of both ends of the. head base plate 

20llb of the recordinq head 2~10b, pressu~e guides 

290lb are arranged. Thesa pressure guides 290lb are 

pressed to the side board 2900b of the carriage BC by 

the pressure hooks 290Sb shOvn in Fig. 35. Thus, it 

becomes possible to supply power from the recording 

apparatus to the recordin~ head 2010b. Here, the 

pressure is exerted direct1y o~ the Fecordi.nq he~d .. 
2010b vertically without ~he intervention of any other 

members. As a result, an optimal pressure is obtained 

reliably. rt is t.hus possible to obtain a recording 
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apparatus having an extremely hi9h.reliabillty i.n its 

electrical connectiou in te:ol.s·of environmental ana 

cli.stributi.aAa.l aspects. 

Also. tha protrusion 2902b ~bioh is a part of 

the' head base plate 20llb of the recording head 20l0b 

and the carriage positioning unit 2t03b are butted to 

enable a direct: effect af the pressure·fram the 

racor4ing head·2010b i:o i:he carriage BC. ~he positional 

a~curacy of the recorclin~ head 2010b in i:h• recording 

direct.ion can be siqni~icantly_improved. 

In this respect, the replaceable ink tank 2001.h 

~s coup1ed to the recordinq head 20l0b after the 

recording head 2010b is iaounted on the aarriaq~ BC. 

F~. 34 il.l.ustrate11 the state where the 

recording head and :replaceahl.e. ink tank are separated • 

. Fig. 35 is a partially cross-sectional view 

il1ustrat~nq i:he recording head and tank viewed in the 

direction indicated by a b1ank arrow Bin.Fig. 33, in 

which dowels 2907b a.re arranCJed on the sid.e board 

2900b of the carria~e RC, and the pressure hooks 290Bb 

are rotated with the d~wels 2907b as pivot, respec­

tively. At the leadinq ends 290Bb-l of the pressure 

hooks 2908b, nails a~e arranged to hold t:he pressure 

guides 290lb which are integrally,formed with the 

head base pla~e 20llb of ·the recording head 2010b. 

Also, the dowels 2907~ arr~ged on·the side board 

2900b and the pressure h¢ok dowals 2909b are tentioned 
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by t.en.s.ia.nii\~ •prinq coils 291lb, raa~ctive1y. Bence, 

the recor41ng head. 2010b is al.ectrically connected 

assurecuy to the· carriage BC on.t:.he side bo~d 2900b. 

~ese recorc!ing head mounting pressure hooks 2908b 

are also provided beneat:h t:be recording hea4 201Db to 

press the reco:r:dinq head 20l0h to 1:he side board 

2900b or the carria~e from above and below stably. 

In t;bis raspect, a reference numeral 29l0b 

desj_gna.te discharging ports (~y be referrec! to nozzles 

in some c:a.~u~s) which eject ink, ana _2908b-2, a notch 

used wnen the recording heati 2010b is to be removed 

from the carriaqe. By pinching two parts of the notch, 

the 1eading ends 290Bb-l of the pressure books 2908b 

are re~eased from the pressure guid.es 290lb of· the 

recording- head 2010b. ~h~s, the recording baad 20l0b 

is detaoh~a from the carriage BC. 

Figs. 33 and 35 are views illustrating the 

rep1aceable ink tank 200lb installed in the ho~izontal 

direction as in Fig. 34 when the entire status is such 

as described ahove. The replaceable ink tank 200lb 

is installed in the bori2ontai direction against the 

pressurQ QXertad ~y a pair of tank side end nails 

2912b and 2913b. AccordinqlyF when it is butted 

against a pair of carriage stoppers 29l4b and 2915b, 

the ~ank side end nails 2912b and 29l3b are restored 

to complete the installation of tha replaceable ink 

tank 2001b thereby ·to fit it there. Also, the 
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carriage f~ont nail 2916b 41\4 carr1age rear nail 2917b 

~· those which prevent the replaceable ink tank 200lb 

fl:'Olll beinq det.at:hec! upward. 

Here, at. the same t.ima i:hat t:he replac:eahl.e 

ink tank 200lb is mounted on the carriap, a resilient. 

r~n~ seal 2009b provided in the portion 2906b where 

the :recorCl.inq head 2010b and repl.aceable ink tank 

200lb are coupled is deformed to c::onnect them. As a 

result, Do ink 1eakage Will ~ke place. Also, since 

t:he couplinq portion is flexib1y structured using 

resilient materia1, no compulsory torce j_s exerted on 

the reeordinq heaa 20l0b when the replaceable ink tank 

200lb is mounted cm the carriage. ~here is Do possi­

b.1l.i.t.y i:ha.i:. i:he pooi.t.ioning accmrac::y of the recorcling 

head 2010~ to the carriage is J10~ lowered. 

Fig. 36 is a schematically perspective view 

i1lustratJ.nq the recording head and ink tank of an ink 

jet recording apparatus accordinq to another embodiment. 

In Fig. 36, a reference numl!ral 3001 designates a 

recording head ejectinq i:a.k in aeeordance wi~h e1ectric 

siqnals: 3002, an ink tank (ink cartridqel containinq 

ink to be supplied to the recording head 3001; 3010, an 

ink supply inlet (liquid passage connecting unit) 

which serves as a passage for supplying ink from the 

ink tank 3002 to the rao~iling head 3001' 3011, an 

ink supply outlet (liquid passage connecting unit) to 

supply ink from the ink tank 3002 to the recordinq 
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hea.d 3001; 3012, coupling nai1a which guic!e and hold 

the recording head 3001 and ink tank 3002 when both 

of them are integratedJ 3013a and 3013b, couplin., nail 

gui.de grooves to enqaqe with the coupling nails 30l2J 

3016, a plural~ty of tank inner walls to partition th.a 

interl.or of the ink tnak 3002 into sma.11 chambersf and 

3017, conauetiva ho1es opened on the tan~ inner wa11s 

3016. With these eluaents, t:ha haad cartridge 3101 

is structured. 

Fig. 37 is a schemat1c:a.11y perspective view 

illustrating the state where the head cartridge 3101 

shown in Fig-. 36 is mounted on the ~i.er unit. :tn 

Fiq. 37, a refe.rence numeral 3102 desi9nates a carrier 

tmou:ntin; unit) provided. for a recording apparatus 

body which holds tha recortling hea.d 3001 mid ink tank· 

3002; 3106; a head lever to hold or relaase ~e 

~ec:ordinq head 300lJ 3107, an ink tank lever to mount 

or demount the ink tank 30027 and 3108, a head fixing 

spring to fix the reoordinq~head 3001 to the carrier 

3102. With these elements, the head \Ulit and carrier 

unit of the recording apparatus are st:ruc:tured. 

The above-mentioned recording head 300l 

comprises a plurality of e1ectrothermal transducers 

which qenerate thermal energy to be utilized for 

ejecting ink, and a subsi:rate on which a drivin~ 

circuit is fonned ~o drive these transducersi dis­

charging. ports and liquid passages arranged on the 
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substrate co~responding- to each af the abo11e-mentioned. 

plural elec:uothe%ma.l transducers;. and further, a 

laminated ceiling board constitutinq a common liquid 

chamber conducti vel.y coim&e:tec! to each of t:ha l.iquic!. 

passages. ~en. the recording head 3001 thus 

structured is mounted on tb.e apparatus in such a manner 

that the discharginq surface where the·discharqinq 

ports are arranged is pl.aced to f ac;:e a recording 

medium. In the head cartri4ge 3101 shown in Fig. 36, 

the structure is ar:anqes so that ink is eject.ea in 

the direotion ·indiea~ed by an arrow a. 

• The ink tank 3002 is arranged to refi11 ink 

consumed by recording while holding ink and supp1ie$ ink 

to the recording head 3001 appropriately. When this ink 

tank 3002 is present as a sinqle hoay, the ink.supp1y 

outlet 30l.l is sealed with sealing means (not shown) 

so as not to a1low any ink 1aakaqe. This sealing means 
. 

is automa·t.ica11y or manually released whe~ the ink tank 

is integrated with the recordinq head 3001 to make ink 

supply possible. Also, it may ba possible to arranqe 

a mechanism to indu~e air from the outside as i:he ink 

volume is being decreased by the ink consumption. 

Furthermore, the structure may be made to arrange a 

mechanism ins.ide so as to maintain the pressur• of ink 

to be supplied to the recording head 3001 aiiqhtiy 

neg-ati.ver thus ma.king'" it possible to improve the 

printing quality as well as to prevent any ink leakage. 
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Al.so, the ;recordinq head lno1 and ink tank 3002 

are used for the apparat1;1.s 1n a recording operation u 

a. head cil%'tridg'e 3101 wherein both cf 'them are 

integrated. Now / t:he deseripi:ion wi11 be made of a 

Jllethod for integra.tin«? both of them. 

l'unclamentally, the recording heat! 3001 and ink 

t:ank 3002 are integrated by coupling the ink supply 

inlet 3010 and. ink supply outlet 3011.. Therefore, 

this portion is carefully arranged to prevent ink 

leakage from or air intake into tht!!! ink passages. 

In the present 1nvention1 as shown in Fig. 38, a method 

is adopted to util~2e t:he resiliency of a moia member 

for the purpose, :tn·other words, the i.nk supply 

inlet bole 3010a and the ink supply outle~ ho1• 30lla 

are formed cylindrical1y and then t:lle inner diameter of 

the ink supply outlet 30lla is s1ight smaller than the 

outer diameter of the ink supply inlet hole 3010a. 

'lhus, when the ink supply inlet hole 3010~·l.s pressed 

int.o the ink supply outlet hole 30lla., these two holes 

are tight1y integrated whi1a beinq slightly deformed 

in the radial direction. Also, the coup1inq portion 

is not necessar~ly of a mo1d member~ bat it will 

suffice only if the material has a sealinq capability. 

The other couplinq methods wiil be described later. 

In the integration of the recording head 3001 

and ink tank 3002, Wh.i1e it is good enough to couple 

the ink supp1y inlet 3010 and ink supp1y outlet 3011 
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as 4eaeribed above, t:he c:oupli.ng- is intensified in th• 

presen1: e:mJ:x>cllment by providing the coupling nails 

3012 and coupling nail guicli.ng grooves lD~3a in order 

to prevent them from being disengaged simply 4ue to 

tm.y uneXpec:'t.ecl force that may be ex~ud when the head 

ca.rtridqe 3101 is handled or to facilitate the 

integration. In other words, the coupling nails 3012 

formed integrally with the ink supply in1et 301Q by 

molding mia. capable of being. resiliently defO:rmed.iire 

providQd with protrusions at the leading ends, and 

are fitted into the eoupling n8.iis guidinq grooves 

30l.3a whiie beinq resiliently deformed by the portions 

aorrespondinq to the height of the protrusions. The 

couplins is completed when the p~otru.sicns of the 

coup1ing nails 30l2 reaeh the deepest portions 

arranged in the rea: sides of the eoupiing nail 

9"tlidinq grooves 30l3a .. 

Further, the coupling nails 3012 serve as 

·quides so as to allow the ink supply inlet 30l0 ilnd 

ink suppl.y out1et 301.l to be easily joined when the 

recording head 3001 and ink tank 3002 are coupled.. Zn 

other wordsr the coupling nail.s 301.2 are made lonqer 

than the ink supply inlet 3010 so that the coupling 

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

before the ink supply in~et 3010 reaches the ink supply 

outlet 30ll. Here, the lea~n9' ends of the coupling 

nails 3012 are cut off dinqonally. This diagonally 
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cut o1!t portion serves as .its gttide in 1:he direction 

indic~'t*d by an arrow b in Fig. 36 to faci.litate the . 
Cl1&CJemen1: i.tith tha na.il gaidin9' qrooves 30134. Also,. 

t:he protrusions provided at the leadinq ends of the 

coup11Dg nails 3012 are also cut off Cliaqonally to 

promote an easier enqagement: by serving as its 9Qide 

in the direction indicated J:)y an arr01t·C in !'iq. 36. 

In this respect, while t:he eoupl.ing nails 3012 

are provided on the recorclinSJ head 3001 side,. its 

position is not confined thereto. It may be possible 

to pos~tion them on the i.nk tank 3002 side or on both 

sides of the :r:ecording- head 3001 and ink tank 3002. 

Here, in the above-mentioned embodiment, the 

interior of the il1k tank 3002 is separated into 

several. small chambers by- the inner walls 301.6. ~e 

struotu~e .is arranged so that the sma1l chambers 

themselves are co:nneci:.ed throug-h conductive holes 3017 . 
provided in the vicinity of the.bottom en~ of the inner 

walls 3016 of i:he ink tank aoo2. In this case, some 

of the conductive holes 3017 must be fi11ed with ink. 

According1y, it is necessary for the ink tank 3002 to 

have the end where the conducti~e.holes 3017 are 

arranqeCl at its bottom with.respect to qravity (in the 

direction in whic:h it is located in Fig. 36). 

Therefore, if it is required to rotate the ink 

ejection direction a from the downward direction as 

shown ~n F~g. 36 to the direction indicated by an 
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arrow d in Fig. 36, or to use the record.ing head for 

an apparatus wherein the advanclnq directieta ot its 

recording medium (not :Shown) is vertica1 and not 

horizontal, for example, or to placa a rec:ordinq 

apparatus itself vertical1y or horizonta11y for its 

use, the ink tank 3002 which is rotated together with 

the ink cartridge 3101. cannot satisfy t::be ioreqoin11 

conditions, i:hus disabling its ink supply. J:n the 

present embodiment, therefore, a second eouplilig 

direction which is rotated approximatel.y 90 deqrees is 

arranged in addition to a rirst direction Wherein the 

coupling na11s 3012 and couplinq nail guiding 9X"Ooves 

3013a are.engaged. For this secona coupling direction, 

the coupling- nails 3012 ara used in the same 10anner1 . 

but the coupling nail guidincz groove 3013 engages with 

the other <;Ouplin.g nail gu:l.ding groove 3013b. ne 
coupling-method in this case is the same as the one usec!l 

tor the coupling in the first direction. 

Also, aince the pos~tional rel.ationahi.p between 

the coup1ing nails 3012 and coupling nail guiding 

grooves 3013 ia symmetrical in rotation with respect 

to the ink supply inlet 3010. the coupling is possible 

in a total of four directions, that ~s, two more 

directions at 90 degrees each furt.he~ from the abo~e-

Mentioned second couplinq.direetio~. 

Fig. 39 illustrates _another embodiment to show 

the portion where the ink passa9e6 of the reeorcling-



- 87 -

hea4 3001 and ink tank 3002 are coupled. Pig. 39A 

repreaeuits a case where the ink su~l.y outlet 30llb is 

made o:f a resilient: sat:erial. sueh as rubber. Here, it: 

is possible to make the i1111er diameter of t:he ink 

supply outl.et 30llb paa1ler than the outer diameter of 

'the ink supply inlet 30l0b. !rhus, the contactnes$ 

between 'the ink supply inlet 30l0b and: ink supply 

out.let 30llb is imp~ed when the re.-;ordinq head 3001 

and ink tank 3002 are coup1ect. As a result, t:he 

sealing- capability of the ink passagea is enhanced. 

Also, a force required to defo:m i:he ink suPP1Y outlet. 

30lU. can be small. ~e force ~quired to effectuate 

the attac:=hment and detachment of the recording head 

3001 and ink tank 3002 can also be su.ll. 

Also, Fi.g. 39B illusi:rates a. case where i:he 

ink supply inlet 3010c is £or.med t:o be annular having 

an acute end, whi1e the inlt supply outlet 30llc is 

mad& of a resilient mater~al such as X'Ubber havinq no 

hol.e.s. Whan separated from i:he recording haad 3001, 

the ink supply unit 30l1c of the ~nk. tank 3002 is in a 

blocked state. Therefore, there is no ink leakage from 
I 

the ink supply unit 30llc. '.rhe ink tank 3002 can be 

handl~d e.xeelle~~ly as a single body- Also, when the 

ink tank 3002 is coupled to the recording head·JOOl, 

the acute end of the ink.supply ~nlet 3010c makes a 

hole in the ink supply outlet 30lle to provide an ink 

passage. The liquid passages can be coupled stably. 
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"'- foree required to ai:tach or deU.cb the bk tank 3002 

aan also be small. 

In the oi;her emboidiDtcult dascribe4 in Fii· 36, 

the mounting direction of the ink tank 3002 is of such 

a eype tho.t: it is different. onl.y by ~h!! difference in 

angle in. the axial dii:eotion, but irrespective of this, 

it may be possible to provide ink passa.,es in a differ­

ent position. Fig. 40 is a view schematical.ly shoving 

still another enibodiment structured such as this·to 
. 

~11ustrate 'the direction in which the recorc!i.Jl.cJ hea.4 
. . 

3001 and ink tank 3002 are coupled. In Fig. 40; a 

reference numeral 3018 desiqnates a first ink supply 

in1et provided fer the recordinv head 3001, and 3019, 

a second ink supply inlet a~ranqed in a direction 

different from the first ink suppl_y inl.et 3018. A head 

cartridga 3101 comprises each of these elements. Bere, 

the ink ejecting direction of the recording head 3001 

is the one indi.cat:.ed by. an arrow Bk :1.n Pi9. 40. As 

ink supply inlets to supply ink to ·the reQording heaa 

3001, i:he first ink supply inlet 3018 and second ink 

supply inlet 3019 are opened at anqles of approxilna~ely 

90 dag~e~s to each othe.r. These inlets are sealed if 

no ink s~pply outlets 3011 of the ink tank 30Q2 are 

installed. By a mechanism (not shown), these are 

released only when the ink supply outlet 3011 is mounted 

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

3002 is attached to either one of them~ the other one is 
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cl.osad, and no air is mixed in the ink passa9e·. Also, 

when 'the ink .t-11J1ks a.re attacb.ed to both of them, ink 

can flaw ·smcoi:hly. 

:rn this re.spa.ct, unlike th.a embodiment described 

in Fi9. 3'.6t it is possible to use an in'k tank Which can 

supply ink without beinq affected by gravity as the ink 

tank 3002. llence, in the present embod.i.Jnent., it is 

also possibl.e to attach the ink i:ank 3002 to the second 

ink supply inlet 3019 in the· direction indicated by an 

arrow a. Also, the ink tank 3002 can be attached to 

the. first ink inlet 30l8 in the direction indicated 

.by an arrow b in Fig. 40. 

Aiso, if the scannirtq dil:eation of the ca::rier 

3102 is ass\ll'llec! t.o be in the dineti.on. indicated by 

an arrow a in Pie;. 40 When the head cartr1.dge 31.01 is 

ino11ni:.ed on the carrier 3102, i:ha ink tank 3002 whieh 

is attached to the second ink supply inlet 3019 is not 

protruded above the recording apparatus. .Thus, tha 

i:otal height can be lowered: When the ink tank 3002 is 

attached to the first ink inlet 3018, ~t is possible to 

narrow the width of the carrier 3102. Thus, .the total 

width of the recordinq apparatus czui be narrowed. 

Further, in a case where another ink suppl.y inlet is pro­

vided to allow the ink tank 3002 to be attached in the 

direction indicated by a.?l a.rrO'W c in Fi9. 40, the total 

width of the recording apparatus can aiso be narrowed. 

As described above, with the euuoture whieh 
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allows the couplinq direc~ion of the ~cordini head 

3001 and ink tank 3002 to be provided in two or JDOJ."e 

directions, it is possible to obtain an ef.!ect that: 

with cnly one recorcUng head 3001, the mode of head 

cartridge 3101 can be varied to meat many kinda of 

recording apparatuses; thus en.ablin~ its versatility 

to be enhanced to provide a desirable efficiency. 

Fig. 41 is a pe::spective view illustrating the 

·structure of a further eiubo~nt aecordinc,;r to 1:he 

prese~t inYention. ~o be speci£ic, the present 

embodiment is t:o constit'l.f:t.a a C:olo.r recorclin~ bead by 

the utilization o:f the rec:orClinq head 3001 in. the 

embodiment described in conjunction wi~ Fie;. 40. 

In Piq. 41, the racordin9 head 3001 and ink 

tank 3002 comprise the recording- heads l.Blt, 1Y, lM, 

and lC which eject color ink materials of blaek (Bk), 

yeilow (Y), zaagenta (M), and cyanogen (C), respectively, 

and ink tanks 2BX, 2Y. 2M, and 2C. The cli,rections 

indicated by arrows in Fig.' 41 represent those in 

which ink materials are e]ected. 
. .. 

For the confiquration of the above-mentioned 

recording" head 3001, the same type 0£ head used in the 

mabodilllent described in Fiq. 40 can be used. For the 

structure of the liquid passage between the head and 

ink tank 3002r the first ink supply inlet 3018 is a.1so 

usable. Here, in a case o~ heads for color recording, 

i~ is required to niaintain the precision with which t:o 
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position the recording heads 1:.b.ems~lves accurately. 

!rherefore, a posii:ioning protrusion 3020 is provided 

o~ the side of the rec0%din9 head 1 opposite to a 

seaon4 ink supply inlet. This is coupled. tc the 

second ink snpply 1nl$t of the adjacent recording head. 

:In this way, the positioning may be arrang-ed. 

Al.so, ink supply inlets can. be·arranqed in t:he 

d:ireci:ion indicated by an arrow c:: in Fig. 41 and the 

ink tank 3002 may be connected 1n such a. dirac:tion 

as JDatter of course.. 

· As described above, i:he installaUon direction 

of 'the· recordinq head lOOl and ink tank 3002 are ma.de 

arrangeable in two directions or more and then a 

pl'Ura1ity of these recording heads 3001 and ink tanka 

3002 are made usah1e. Bence, i:he foll.owing' effects 

can be obtained: 

It is possible i:o simp1y obtain a color 

re~ording cartridge by adding head cartridges for 

plural colors to the head cartridge 3101 which is 

usually used for a sinqle oolor. 

Also, by arranging the size of an ink tank 

3002 for the use of a single coior and tha~ of the 

recording head 3001 which is added for recording in 

DW.ltioolor substantially the same, it ~s possib1e 

to perform a single colo~ recording and a :zm.ilticolor 

recording with a carrier wh;eh can be shared for the 

purpose. Hencer it becomes possi.b1e to provide a 
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compact color record!~ apparatus ~~ a low cost. 

Further, by utilizing i:he ink supply 1.nlet for 

positioning, it is possible to accurately elCecut:.e the 

.positioninq between heads for a hiqh qual.ii:y color 

recording. 

Fig. 42 illust.ratea another embodiment. :rn. a 

recording head 40D2a, a detaching and holdinq lever 

4DD2f i.s provided for an ink cartridge '4002. Thi& ·· · · 

lever 4002f can lle held doWJT with its mou.ntin~ shaft: 

4D02g as pivot. When an ink jet c~rtridge 4002 is 

inatalled in 1:he carrier, the lever is rai.sed in the 

cli.rection opposita 1:o the ink ejection direction. as 

indicated by solid lines in Fig. 42 so as to 1nstal.l 

it in the direction indicated by an arrow A with the 

aforesaid m0UI1ting shaft 4002q being fitted along the 

carrier guide groovee 400lc. Then, as shown in Fig. 

43,. Whan the mounting shaft 40029 reach.es t:he bottom 
. . 

of the guide grooves 4001c and bec:cmes no.lonqer 

shiftable,. the lever 4002£ 1s rotated in the direction 

B by 90 degrees to hold the carrier 40oi. In practice, 

it is preferable to provide a elick function or the 

like to improve the sense of operation- At this 

juncture, the elongated cyiindrical portions 4002h 

provided for the lever 4002f are regul.ated by the 

walls 400le of the positioning grooves 400ld end are 

shifted by ~ to the left in Fig. 43. By this shift, 

the contact between the recording bead 4002.a and 
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carrier 4001 .is made to electrit:•lli.Y connect them. 

Now, sti11 ai\other em.bodiMent wi11 be. described.. 

is shewn in Pig. 44, the present emboaiment is sueh 

that the ink jet cartridge detaching and holding 

lever 4002f provide4 for ~ recording head •002a in 

the foregoing embodiment described in conjunction with 

Fig. 42 is arranged on 1:he ink i:ank 4002a. Any 

structures other than this a:e i:he same as tha embodi­

ment in Fig. 42. 

Subsequentl.y, still another embodiment wil1 

be desQribed. As shown in Fig. 45, the present 

embodiment is applicable to the stra.cture wherein the 

reaordinq head 4002a ~ ink. tank 4002b are saparable. 

In the p~esent embodinlent, the elOJ\g'a.t~d cy11.ndr1.cal. 

portions 4002k of the ink tank lever 4002j are made 

larger. Accordingly, the shiftable amount e: is also 

made l.al!'9'er .by -that much. As shown 1n P:.Lg. 4Ei, this 

is needed .to insert the connecting rod 400~d of the 

~ecordinq head 4D02a into ti\e connecting ho1e 4002e of 

the ink tank 4002b. 

Now, stiii another embod~nt wi11 be described. 

As shown in Fi~. 47, the present embodiment is a 

variation of the embodiment described in conjunction 

with Fig. 456 Its structure is arranged to hol:d the 

ink tank 4002b by the recording head 4002a. ~he guide 

grooves fo~ the ink tank 4002b are provided on the 

reoording head 4002a {4021) while the 9'li4e grooves for 
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the recard1n9 head •002a are provided on the carrier 

( 4·001~) • In t:he present embodiment, the ink tank 

4002b can be replaced independently by the ink tank 

levu 4002j,. but the recording head 4002a cannot be 

replaced independently. J:t must be replaced in the 

mode of 'the inJc jat cart.rid9e while hol.4ing the- ink 

tank 4002b .. 

With a structure sw::h as this, the rep1acement 

can be made w;th only one ~ratio3:1 whereas in the 

prior art the operation should be carried out twice 

when the recording head 40D2a is replaced, that is, 

at first, the ink tank 4002b must be removed before 

the removal. of the recordi:nv head 4002a.. 

Now, Figs .. 48 and 49 ill.ustrat.Q another 

embodiment. Fiq. 48 is a scheina~ically perspective 

view showing a state befo:r:e mi ink tank is attachea to 

a recordng' head. Fiq. 49 is a. schemat.ically per- · 

spective view showinq·a state after th~ i~k tank i~ 

attaab.ed to the recording head. 

In Pigs. 49 and 49, a reference numeral 5006 

design~tes an ink tank containing ink to supply ink 

to a recordinq head 5004 from the nozzle 5005 of the 

recording head 5004 t:hrough a hole 5007 ~roviced for 

the ink tank 5006.. Also, the recording head SOO• is 

coupled detachably to a·hole 5003 of a carriage 

5001 by· a means :which i:s not shown. H.e~e, ·the 
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acannin9 directions of the car:iage 5001 are such as 

indicated by an arrow s in rig. 48. "the direction in · 

which ink ia ejected. trom the recordinc] head 5004 ~o 

a .reaordinq medium is such 1tS indicatecl by u arrow 'r 

in Fiq. 48. · 

An operator of a reoori!ing apparatus removes 

an am.pty ink tank 5006 when it is known that ink in 

the ink tank 5006 is being exhausted and 1nstal1s an 

ink tank SOOo containing ink.on the recorc!inC'J hea4 

5004. 

In sueh a case, the ink tank 5006 is shifted 

from. the posi.ti.on in Fig. 48 in the direction 

indicated. by an arrow P in !'ig. 48 to allow the 

nozzles SOOS of the recordinq bead 5004·to be coupled 

to the hole 5007 of the ink t:ank 5006. At this 

juncture, the ink tank 5006 engages· with a stopper 

5002 of the carriaga 5001 before it is butted aqainst 

the recording head 5004 (Fig. 49). 

With the provision ~f l:he stopper 5002 on the 

carriage SOOl in this way, the ink tank 5006 is 

allowed to engase with the stopper 5002 of the 

carriage 5001 before buttinq the recordinq head 5004 

even if an excessive force is given to the ink tank 

5006 when the ink tank 5006 is installed. Therefore, 

there is no possibility that the rQcoraing head 5004 

is damaged. 

Figs. SO and 51 illustrate another embodiment. 
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Fig. 50 a schematically perspective view showing a 

state before an ink i:ank is installed on a recordinq 

head. !'1-z. 51 is a schematically perspeotive view 

showing a state after the ink tank is !Utalled cm the 

~cording head. 

In F~gs. SO and 51, a reference numeral 5026 

designates an ink tank eont.ainin9 ink to supply it 

from the ink supply nozzie 5005 ot a recording heaa 
. 

5004 to the recording head 5004 through a hole 5028 

provided for tihe ink ·tank 5026.. Also, 'the reoorclinq 

head 5004 is detac:hably coupled to the hole 5021 ct a 
carriaqe 502 0 by a means which is not shown. Here, 

i:he scanninq directions of the carriage 5020 .are such 

as indicated by an arrow s while the ink ejection 

direction from the recoraing head 5004 to a recording 

medium is such as indicated by an arrow T. A reference 

numeral 5027 designates ink tank installation grooves 

providad on the ink tank 5026, which enq~ge wit::h the 

bosses 5025 arranged on a car~iage lever 5024 insta1led 

to the upper holes 5023 of arms 5022 provided on both 

sides of the carriage 5020. 

An operator raises the oarriage lever 5024 to 

install the ink tank 5026 so that the grooves 5027 

of the ink tank 5026 engage -with the bosses 5025 when 

insta1ling it on the recordin~ head 5004 (Fig. 50). 

~hen, the carriage lever 5024 is held down in the 

direction indicated by an a:rrow A. Thus, the ink tank: 
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5026 is caused to be shif t:ed in the direction 

(indicated ?>y an arrow B) approachinq i:.he reco::ding 

bead 5004. -?he ink supp1y nozzle 5005 of the recora.ing 

head 5004 and the hole 5028 of the ink tank 5026 are 

coupled (Fig-. 51). Zn this case, aven if an operator 

czives ~ excessive forca to the carriaqe l.ever 5024, a 

stopper 5029 a:rranqed on t:he carriage lever 5024 i.1J 

c:aused to butt the c~riage 5020 and the ink tank 

5026 can no longer approach ~e recorainq head 5004. 

llere, Fig. 52 i11ustrates the recordinq heaci 5004 in 

the eiab~di?Dent daacri.bed in Fi;~ 50 and the positional 

relationship between the qroove:s 5027 of the ink tank 

5026 and the bosses 5025 of the carriaqe lever 5024. 

Now, even if an operator erroneously presses the ink 

i:ank 5026 in the direction approachin~ the recording 

head 5004, the ink.tank 5026 w111 not push the 

recording head 5004 because as shown in ri~. 52 a 

space y between the recording head 5004 &UJ.d ink tank 

5026 is ~reater than a space x between the bosses 

5025 and qrocvas 5027 to maintain a re1ationship 

(y > X}. 

With the strucutre as described above, even 

when an excessive force ~s "added to the ink tank 

5026, there is no possibility that the recordinq head 

5004 is damag~d. 

Also, in the present embodiment, the bosaes 

5025 are arranged on the carriaqe lever 5024, but it 
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~a no~ nacessa:rily to configure them to be boss type 

only if so.me protrusions can be provided in.stead. 

Figs. 53 to 56 illustrate still another 

embodiment. Pig. S3 shows schematically an ink tank 

itself. Fig. 54 is a side view of the ink tank 

viewed in the direction inclicated by an arrow C in 

F.ig. 53. Fig. 55 is a sehamatical.ly perspective v.iew 

i1lustrating the state where the recording head is 

installed on a carriage be~re the ink tank is mounted 

on the carriage. Fig. SG is a sehematically perspective 

~iew illustrating the atato where the ink tank is 

attached to the recording head installed on the 

car:riaqe. 

In Piga •. 53, 54, and SS, a reference numeral 

5046 design.ates an ink tank containing ink in it. 

Ink is supplied to the recorclin~ head 5004 fl:om the 

ink supply nozz1e SOOS of the recording head 5004 

throuqh the hole 5048 of the ink tank 5046. Also, t:he 

recording hea4 S004 is deta~hable coupled to the hole 

5041 of the carriage 5040 by a· means whieb is not shown. 

A reference numerai 5042 designates a guide provided to 

guide the carriage 5040 for the ink tank insta1iat1on, 

and a1so 5047, a stopper rib provided for the ink tank 

5046. 

An operator inserts the ink tank 5046 into the 

guide 5042 of the carriage 5040 frOJn the hole 5048 in 

the direction indicated by an arrow D in ~iq. SS so as 
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to allow t:he direction (E) of the ink tank 5046 Wbere 

no rib 504 7 is provided to be matched with the F 

portion of the carriaqe 5040 when the inlc tank 5046 

is attached 'to the reco~a.iDg' head 5004. !rha ink t:anlc 

is inserted unti.1 the rib 5047 of the ink tank 5046 

l>utts the edge 5043 of the guide 5042. Thus, the 

ink supply nozzle 5005 of the recording head 5004 and 

the hole 5048 of the ink tank 5046 are coupled t:o 

comp1ete the installation of.the ink. tank 5046 (7i~. 

561~ 

By providing the stopper :r:ib 5047 for the ink 

tank 5046 as described above, there is no possi.hility 

t:hat t:ha recording head 5004 is damaged. even when the 

recording- head 5004 is pu$had due to an excessive 

force goiven to the ink tank 5046. 

Fi~s. 57 to 59 :il1usuate still a further 

embodiment. Fig. 57 is a schematically pe~spective 

view showinq an ink tank itself. Fig. 58 .is a · 

schematically perspective view showing the state where 

a -re~ordinq head is mounted on a carriaqe be~ore the 

ink tank is instailed on the carriage. Fig. 59 is a 

schematic perspective view showing the state where the 

ink tank is attached to the recording head installed 

on the carriaga. 

Zn Pigs. 57 and S~, a reference numeral 5056 

designates an ink tank containing ink in it. lnk 

is supplied to the recording head 5004 form the ink 



== ~-" 
mzz· . 

- 100 -

supply nozzle SOOS o~ tha recording head 5004 through 

the hol.e 5058 of the ink tank 5056. Also, t:he 

recording heaa 5004 is detachably coup1ed to the hole 

5051 of i:.he carriage SOSO by mean&; which 1.s. not shown. 

A reference numeral 5052 clesignat:es a guide provided 

£or the carriage for the inst:a.llat:.i.on of the ink tank, 

and also, 5057, a stopper provided for·the"ink·tcm.k 

5056, which enqaqes with the CJX'OOVe 5053 of the guiCle 

5052. 

1n operator inserts the ink t::ank 5026 into the 

qui.de 5052 of the carriage 5050 :tram tbe hole !058 in 

the direction indicated by •n a~row D in Pig .. 58 so 

as to allow th.6 protrusion 5057 of t:he ink tank SOS6 

and the groove 5053 of the carriage 5050 to be nMttOhed 

when the ink tank 5056 is atta.c:haa to tme recording 

head 5004. ·The ink tank :iS inserted ~til the 

protrusion SOS7 butts the deepest portion of the tJ%'COVe 

5053. 'l'hus .. the ink supply no=zle SOOS of the :· 

recording head S004 and the'hole 5058 of i:he ink tank 

5056 ar~ coupled to complete the instail.ation o~ the 

ink tank 5056 (Fig. 59). 

By providing the stopper protrusion 5057 of 

the ink tank 5056 as well as the qroove 5053 on the 

guide 5052 of the carriage 5050 as described above, 

there is no possibi11ty that the recordinq head 5004 . . 

is dam.aged even if the reco~ding head 5004 is·pushed 

by an excessive force added to the ink tank 5056. 
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Figs. 60A and EiOB illuatra:te another emboA1ment. 

Zn an ink jet head '101, an ink supply barrel 6104 

serves as ink supply means. 'this shows a cyl.indrieal 

ou.ter appearattee, whic:h can be fitted into an J.nJc 

supply cutlet 6103, a recess pz'Ovided for the ink tank 

6102, with a desirabl.e tightness. Hmrever, the 

interrelated positional relationship in coupling the 

ink jet head 6101 and ink ~k 6102 is not 4eteJ:111.ined 

only by ink supply means 6104 and i:he ink supply outl.et 

6103. ~he positioning is perfectly ma.de 'tb.J::'ae 

dimensionally further by fitting positioning pins 

6105 and 6106 provided for the ink jet head 6101 f.n.to 

the positioning holee 6107 and 6108 provided for the 

ink tank 6102 as well as by allowing the membars 

'109 and 6110 which block de~aohment provided for the 

ink jet head 6101 t~ enqage wi:th the recesses 6111 

and 6112 provided for the ink tank 6102. As showu in 

Figs. 60A and 60:a, it is clear that the positioninq 

maans for couplinq the ink !jet head cmd ink tank is 

not dependent of ink supply means. 

Iri the ink jet head 6101, the positions where 

the positioning pins 6105 and 6i06 are arranqed are 

not partico.larly conditioned. Bowever, it is 

preferable to set them as far away as possib1e from 

the ~nk supply me.ans in order to hinder its effects 

and to enhance the position~ng accuracy. It is goo4 

enough to select convenient positions on the surface 
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opposite i:O where ink jei: harid 6101 and izik tank 6102 

are coupled. 'the selection of the position where the 

detachment b1ockinq membe:s are arranged requires a 

consideration for an easiu releasinq of the coupling 

in aadit.ion to the same views as described above. 

The positioninq pins ana. de'tachment: blocJd.nv members 

mown 1.n Figs. 60A and 60B are merely bne embocliwmt, 

respectively~ and are not intended to be confined 

thereto. 

~he configurations of the in.k supply barrel 

6104 and ink eu.pply outlet 6103 are not necessarily 

the constituents of the present inventi.on, and. can be 

selec:ted artlitrari1y. It is preferahle, however, 

to form a eyl.indrica1 protrusion. and an opposing 

~ecess from the viewpoint 0£ p~eventing ink leakage. 

Fig. 60B is a cross-sectional view ta.ken along 

1ine X - X (shown in the ink tank 6102) after the ink 

oartridqe 6101 and ink tank 6102 are coupled ana 

illustrates the coup1inq states of positioning means 

6106 and 6108 arranqe on both members, respectively, 

and of the detachment bloakin9' meiubers 6109 and 6111. 

In this respect, a reference numeral 6115 desi9nates 

an ink chamber. 

Fiq. 61 illustrates sti11 another embodiment. 

As far as an apprppria~e ink supply passaqe 

can be formed in a carriage_630i, it may be possible 

to use the carriaqe 6301 for positioning the ink jet 
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head 6302 and. ink tank 6303 !)y arran9i.ng' a coup11nq 

between the i1'lJc. jet head 6302 and aarriacie 6301 and 

a ~~pling between the ink tank 6303 and carriage 6301 
' .. _,. 

in place of usinq the head ca.rtri~e of a type where 

an ink jet head and ink tank are coupl.ed as in t:he 

embodilllellt deacrib~d in Figs. 60A and 608. 

l:n this case, too, 'the ink supply barrels 6309 

and 6309 which are interrelatedly conductive to each · 

other are not used for positioning. For the carriage 

6301, members 6304, 6405 1 6306, and 6307 are provided 

cleaioa:t:ed.ly for positioning only. Meanwhile, a 

· structure is arranged to provide opposing recesses on 

·the ink jet head 6302 and ink tank 6303. Bence, it 

becomes possible to position the ink jet. head and ink 

ta:nk acourately, althouqli the ink supply barrels are 

formed cylindrical with a desirable ti~htness. · 

The ink jet head 6302 and ink tank 6303 are 

formed by resilient materials, respectivel.y, and the 

detachment blocking members'6310, 63llr 6312, and 

6313 are ~etacha.bly coupled t.o the reaessee 6314, 6315, 

6316, and 6317 of the carriage 6301. 

Figs. 62 to 65 illustrate still another 

e:inbodiment. Fig. 62 is a schematieally perspective 

view showinq an ink tank itself. Fig. 63 is a· 

schem.atically perspective view showing t:he state 

where a recording head is installed on a carriag-e 

before the ink tank is mounted on the carriage. 
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Piq. 64 is a schematicall.y perspeot1ve view showin.q 

the recording he.ad., ink tank, and cal:riage before the 

ink tank is at:.t:achec!. to the reco·:rcling head. Jlig. 65 

is a schematically perspective vi.aw shQ•ittq the 

state where the ink tank i~ attached to the recordi.nq 

head installed on the carriage. 

Xn Figs. 62 and 63, a reference n\1ll18ral 7026 

designates an ink tank containing ink in it. Ink is 

supplied to the reoordinq head 7004 from t:he ink supply 

nozzle 7005 of the ra~ordinq head 7004 through i:he 

hole 7021 of the ink tank 7026. Also, the J:"ecordinq 

head 7004 is detacllallly coupled to the hole 7021 of 

the Ca.rriage 7020 by a JDeans whi~ is not shown. 

Rere, the sc:a»ninq direction of the carriage 7020 is 

such as indic:atea. by an arrow S ill l'ig. 62 wh1.l.e the 

ink ejection direoi:ion 0£ the recording head 7004 to 

a recordinq :medium is such a.s indicated by an arrow 

T ~n Fig. 62. A reference numeral 7027 d~si~na~as 

qroQVe$ provided for the ink tank 7026 to prevent any 

erroneous tank installation, -which engage with the 

bosses 7025 arranqed on the carriage lever 7024 

rotativeiy mounted in the upper boles 7023 0£ the 

arms 7022 whi.ch are provided on both sides of the 

carriage 7020. 

An operator ins~~l1~ the ink tank 7026 so that 

the grooves 7027 of the ink ta.nk 7026 engage with the 

bosses 7025 while the carriage lever 7024 is held up 
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\fhen the ink tank 7026 is attached i:o the recording 

head 7004 (Fiq. 64). 

Xn this case, if the ink tal\k 7a26 happens to 

be upside down or inside out, that is, 41.rac::tiona 

ether than the normal direotion, when it is installed 

on the carria.qt!! 7020, the bosses and grooves 7027 are 

not nratehed and even the installation on the c:a:rriage 

7020 is impossib1a. 

Subsequently, the earriage lever 7024 is 

held down in the direction indicated by an arrow A. 

In this way., tbe ink tank 7026 is allowed to shift 

in i:he direction approachinq the recording head 

7004 (indioated by an arrow B). 'rhe ink suppl.y nozzle 

7005 of the recording head 7004 is coupled to the 

hole 7028 of :the illk tank 7026 to compl.ete the 

instal.la.tion of i:.h& ink tank 7026. At this juncture, 

a stopper 7029 provided for i:he carria~e lever 7024 

1$ allowed to butt the ca:rriage 7024 (Fig.: 65). 

As desoribed above,'the groovas 7027 are 

provided as shown in P~i- 62 in the position apart 

fro111. the center cf the ink tank 7026 while tbe 

bosses 7025 which engaqe with the ~rooves 7027 are 

prov~ded on the carriaqe 7020. Hence, it becomes 

possible to prevent any erroneous installation of 

the ink tank 7026 on the carriage 7020. 

Also, in the present embodiment, the bosses 

7025 are provided for t:he carriage lever 7024, but the 



~- ... ~~ 

: 

- 106 -

bosses 7025 are not nGoessarily lill:i.tod ~o that shape, 

if only these are in a protruded .shape, 

Figs. 66 to 69 ill'11St:rate silll another 

emboaimeDJ;. !"ig. 66 is a schematicall.y perspective 

view showinq an ink-tank itself .. !'iCJ. 67 is a 

schematically perspei:tive view showing the state 

Where a recording head is installed on- a ca-rriage 

before the ink tank is mounted on the carriaqe. fig. 

68 is a scbematiaally perspecti'Ve view ahowi.ng the 

reoo:rdinq head, ink 1:ank, and carrii;9'e before the 1nk 

tank is attached to the recording head. J'ig. 69 is a 

schematically perspective view showing the state where 

the ink tank is attached 1:o the recording head 

installed on the carriage. 

In Figs. 66 and 67, ~reference numeral 7036 

designa~s mi hilt tattle containing' ink in it.. Ink is 

supplied to the recorclinq head 7004 f::om the ink 

2\lpply no2z1e 7005 of the recordinq head 7004 through 

the hole 7038. of the ink tank 7036. Also, the 

reco~ding haad 7004 is detachably coupled to the 

hole 7021 of the carriage 7020 by a means which ~s 

not shown. A reference numeral 7037 da&ignates 

grooves provided for the ink tank 7036 which engage 

with the bosses 7025 arranged on the car~ia.ge 1ever 

7024 :rotative1y mount&d in the upper holes 7023 of 

the. arms 7022 which are provided on both sides of the 

carriage 7020. 
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An operator installs the i.~k U.nJt 7036 so that 

t:he wall 7039 of the ink tank 7036 can be placed on 

the :recorcli:ng heaa 7004 side, and also the grooves 

7037 engage with bosaes 7025 while t:be carriage lever 

7024 is held up when the ink tank 7036 is attac::hed to 

. the recordinv. head 7004 (Fiv. 68}. Xn th~s 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 inst:.a.l:led on the carriage 7020, 

the wall 7039 is blocked by the recording he.ad 7004 

or the bosses 7025 are not. mat~ed with the positiO?l 

of the gmoves 7037, and even t:he install.ation on the 

e~riaga 7020 is impossi.b1e. 

Subsequently, the carriage 1ever 7024 is held 

down in the direction indicated by urcw A. '.rhus, the 

ink tank 7036 is shifted in the direotion approaching 

thQ reC!Ordinq head 7004 (direction indicated by an 

arrow B), and~ ink supply nozzle 7005 of the 

recording head 7004 is coup1ed to the hole 1038 of 

the ink tank 7036 to complete the ~nstal1ation cf 

> the in~ tank 7036 (Pig. 69). 

As described above, the wall 7039 is provided 

at the end portion of the ink tank 7036 and further, 

the grooves 7037 a~e provide away from ~he center of 

the ink tank 7036 whil.e the bosses 7025 which engag-e 

with the 9rooves 7037 are providea on the carriage 

7020. Bencer it becomes possible to prevent any 
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erroneous installation of the ink i:ank 7036 on the 

carriage 7020. 

A1so, in the p~aaent emhoCliment, t:he bosses 

7025 are provided for the carriage lower 7024, but t:he 

bosses 7025 are not necessari1y 11mi.i:ed to i:hat shape, 

if only these a:e in a protruded shape. 

Fi.qa. 70 to 73 illustrate still another 

embodiment. Fig. 70 is a schematically perspective 

view Showing an ink tank itself. Fig. 71 is a side. 

view schema.tical.l.Y showinq the ink tank viewed in the 

direction indicated by an arrow C in Fiq. 70. Fiq • 
. 

72 is a schematically perspee'tive view showinq the 

state where a recording head is installed-on a carrier 

before the ink tank "is mounted on the carriage. Fiq. 

73 is ~ schematically perspective view showing the 

state where the ink tank is attached to the recording 

haad installed on t:he c:arriage .. 

In Figs. 70, 71, and 72, a reference numerai 

7046 desiqnates n.n ink tank'contain.inq ink in it. 

~nk i$ supplied to the recordinq head 7004 from the 

ink supply nozz1e 7005 of the recording head 7004 

throut;rh the hole 7048 of the ink tank 7046. Also, 

the recording head 7004 is detaohably coupled to the 

hole 7041 of the carriage 7040 by a means whic~ is 

not shown. A reference numeral 7042 designates an ink 

tank installation guide pro~ided for the carriage 

7042, and also 7047, a rib to prevent the erroneous 
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installa1:1.on cf the ink tanlt 7047 •. 

An operator inserts the ink tank 7046 into the 

guide 7042 of the carriage 7040 in the direction 111c!i­

C!ai:ed by an arrow D in i'ig-. 72 from. the h01e 7048 so as 

i::.o match the di.raction {E) in which no rib 7047 is pre­

sent for the ink tank 7046 with t.be·portion F of the 

carriaqe 7040 when the ink tank 7046 is attached to the 

recordin9' head 7004.. ':l'he ink tank ia inserted until 

the rib 7047 pf the ink tanlt 7046 is allowed to butt 

the edge 7043 of the qaide 704~ of the carriag-e 7040. 

Thus, the ink supply nozzle 7005 of the recording head 

7004 is coupled to the hole 7048 o~ ~e ink tank 7046 

to coinplete the ink tank install.ation (Fie;. 73). 

In this.case, if the ink tank 7046 bappe.ns to 

be upside down or inside out, that is, in the 

dixections other than the one requlated, when it. is 

mounted on the carriage 7040, the rib 7047 stands ill 

the way so that the cArriage 7040 cannot. pe inserted 

into 'the guide 7042i thus &i.sablinq the installation. 

As described above, the rib 7047 is arranged 

at·the end of the ink tank 7046 for the provi&ion of 

the guide 7042 on the carriage 7040 thereby to prevent 

the ink tank 7046 from bein~ incorrectly mounted on 

the carriaqe 7040. 

Fiqs. 74 to 76 ~iiustrate sti11 another 

embodiment. Fiq. 74 is a schematically perspectiva 

view showing an ink tank itself. Fiq. 75 is a 
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schema.ti-cally perspective view showincz the state where 

a recording head is installed on a carria9e before the 

ink tank is mounted on 1:he ~arriaqe. Fiq. 76 is a 

schematically perspectiv~ view showing the state where 

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 cont.aining ink .in i.t. Ink 

is suppliea to i:he recording head 7004 from the ink 

supply nozz1e 7005 of the recordinq head 7004 throuqh 

the ho.le 7058 of the ink tank 7056. Also, the 

recording head 7004 is detachahly coupled to the 

hol..e 7051. of the cu~iag.a 7050 by maans which is not 

sho~n. A reference numeral 7052 designates an ink 

tank installation quide provided for the carriage 

7050; 7057, a protrusion to prevent the ink tank 

from. being erroneously·mounted; and 7053, a groove 

provided fo~ the carriage to prevent the ~nk tank 

from being erroneously mounted. 

When an operator mounts the ink tank 7056 on 

the recording head 7GD4, the ink tank 7056 is 

inserted into i:he quide 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 

7056 and the groo~e 7053 ~f the carria9e 7050 are 

matched. The ink tank is inserted until the 

protrusion 7057 butts the end of the groove 7053. 
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7hus, dle .1.nk supply nozzle 7005 of the recording 

bead 7004 and the hole 7058 of the ink tank 7056 are 

ooupled to compete 'the installai:i.on of i:.he ink tank 

7056 (:&'ig. 76). 

In this case, i.f the ink tank 705' happens 

to be upside down or inside out or any other 

clirec:tions than nom.ally regulated, the ink tank 

cannot. be inserted into the guide 7052 0£ the carriage 

7050 because it is blocked by the p~ot:l.-usion 7057: 

disabling its installation. 

As described above, it is thus possible to 

.prevent 'the ink tank 7056 from being installed 

incorractly in't:o the oarriaqe 7050 by providing the 

protrus~on for the ink. tank 7056 as wail as th& 

groove 7053 fo~ the 911ide 7052 of ~e carriage 7050. 

:&'iq. 77 .illustrates, as another embodiment, 

the state where a head cartr~dge 8002 is separated 

from a recording head 8002a and ink tank $002h. 

In the present embodiment, the recording 

head 8002a and ink tank 8002b a.re coupled in such a 

manner that an ink supply tube 8002a4 torm.ed in the 

recording head 8002a to supply ink to the recording 

head 8002a from the ink tank 8002b is coupled to 

a sea1 ring 8002b4 provided for the ink tank soa2b 
to prevent ink leakage by.beinq fitted into the 

foreqoinq ink supply tube S002a4, and then locking 

· nai1s 8002b3 formed on the ink tank 8002b are 
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coupled to the receptacles 8002a3 proviaea £or th• 

recarl!in9 heaa 8002a to receive the fOregoinq locking 

nails 8002b3. Reference numeral.a 8002al and 8002b1 

dasig.na.te the matchinq marks provided for the ink 

tank 8002b to indicate a correct position 0£ the 

inserting amount when being coupled; soo2a2 and 

B002b2, marka provided for.the reoordinq head 8002a 

and ink tank 8002b, respectively, to i.nd.ica.te the 

direction in which these are coupled and are arranged 

i.n stripes of different colors froJll the recording 

head 8002a and ink tank 8~02b, lines enqraved# or the 

like to facilitate discriminatinq the coup1ing 

direction of the recordi~ head 8002a and ink tank 

8002h when separated1 8002a5, a contact to make 

el.ecttica1 connection between the c:arr.ier 8001 and 

recording hea.d. B002a when 'the head cartridge 8002 is 

mounted on the carrier 8001: and 8002b5, a receptacle 

for a 1ock levar (to be described later) to fix the 

bead ca.rtridqe 8002 to the -<:arrier when the head 

carriage 8002 is mounted on the carrier 8001. 
·, 

\ 

FS:.9. 78 il1ustrai:es the state where the 

record.i.nq head 8002a and ink tank 8002b are on the 

111ay to be coupled. 

When the ink tank 8002b is beinq inserted 

into the recording head 8002a, a load is more 

in.creased in pressing it where the lockinq nai1s 

8002b3 butt the lockinq nail receptacles 8002a3. 
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However, in this stata, the matching marks B002al and 

8002:bl are still displaced. Thus, an operator can 

recognize that t:he coup1iJM; is still incomplete. 

When the iuk tank 8002b is further pressed, 

t:he a%11ls of the locking nails 8002b3 are bent to 

climb over the receptacles 8002a3 to allow them to 

be joined correctly. ~hen. the matching marks 

8002al and 8002bl are matched. Fiq. 79 illustrates 

this state. 

Fig. so illustrate• th.a s.t.a.te where: the head 

cartridge 8002 is mounted on the carrier. Here, the 

recording head 8002a and ink tank 8002b are not 

particularly coupled securely. ~re is stil1 a 

space between them iu suoh a coupling state of the 

head cartridge 8002 shown in Fi.q. so. :In t:he present: 

embodiment, a correct installation is possible even 

in such a state as this. 

In Piv. 80, there Are provided for the 

carrier 8001 an electrical contact 800la to make 

electrical connection with the recordinq head 8002a; 

a rasilient member BOOlb made of rubber or th~ J.ike 

to give pressure needed for the electrical eontactJ 

an operation lever 800lc to mount or demount the head 

eartridga 8002; a cartridge locking lever 8001d to 

fix the head cartridge to the carrier 80011 a lever 

spring 800le to bias the operation lever 800lc1 a 

push lever BOOlf to support the head cartridge 8002 
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from the beneath1 and an interlocking lever 800lq to 

move the foregoinq push l.ever 8001£. 'l'he fOur compo­

nents, the operation lever 80010, aartrid;e 1ocld.nv 

lever 800ld, puch lever 800lf, and interlocking- lever 

BOOlq, are axially supported at a saiae point. ':he 

three components, the operation l.evu 800lc, carttidqe 

locking le•er 800ld., and interlookinq lave: 800lg, 

are interlockinqly fixed and operated in sync:hronism 

while the movement of the operation 1ever 800lc is 

ttansferred to t:he push lever 8001£ through the 

interlockinq lever 8Q0lg. 

When there is no caJ:t:ridg-e 8002 011 the 

carr~er 8001, the above-mentioned levers are biased 

by the levar spring 800le in cioakwise in Fig. so. 
~h~ state shown in Fig. 80 is S\lC:h that the head 

cartridge is :mounted under this condition. From this 

state, the operation lever 800lc is rotated in t:he 

direction indicated by an arrow o. Then,, the 

leading end of the push lever 8001f is 1owered to 

cause the head cartridge 8002 to be lowered likewise. 

As the operation 1ever 800lc is further rotate4, the 

interlocking lever 800lq is parted from the push 1ever 

8001£ and is no 1onqer rotated; th~$ the state 

becominq &$ represented in Fi~. 81. When the ·operation 

lever 800lc is further :otated, the cartridge locking 

iever SOOld begins to push the ink tank 8Q02b. Bere# 

even if there is a space due to incomplate coupling 
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cf the recorclinq head B002a and ink tank 8002!:>, the 

ink tank is pressed by the czu:tridge looking lever 

80014 in the mounting direction. Hence, ultimately, 

the ~eeordin.g head 8D02a and ink .. tank 8002b are 

completely coupled as far as the head cartridge 8002 

~s mounted on the carrier 8001. 

Fig. 81 illustrates the state where the head 

oa:rtridge 8002 is fixed to the carrier. Frolll this 

state, when the operation lever 800lc is rotated in 

counterclockwise, the leading end cf the cartriag• 

locking lever 80014 reaehes the lower sida of the 

rotational center of i:ha lever (Fig. 82) .. 'nlus, by 

the force exerted by t:he resil.ient member SOOlb, the 

cartrid;e locking lever 800ld is further pressed in 

eounterelookwise against hte· force exerted by the 

lever spriTig 800le. Thus, the cartridge loclc:inq 

laver 800ld becomes locked. 

Now, as still anoth~J!' ~Odiment, the 

~scription will be made or a ca$e where the couplinq 

indication marks are provided for a type which store& 

an ink tank in a recordiJ1CJ head housing. Fiq. 83 is a 

schem:La.tieally perspective view iilustratinq a 

~ecordinq head and ink tank according to the present 

embodiment. Fiq. 84 is a plan view. In Fig. 83, a 

reference numeral 8200 d~signates a recording head and 

8220, an ink tank. For the foregoinq recording head 

8200 there are provided a nozzle unit 8201 to eject 
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ink drop1ets; a supply tube 8202 to receive the ink 

supply from. an ittk tank 8220; a win4ow 8203 ~o examine 

matching marks: marohing marlcs.82041 finger stays 8205 

for the removai of ink tank 8220: and locking nails 

8206 to fix the ink tank 1220. Por the foregoing ink 

tank 8220 there ~ provided matching 1ines 8221; 

finger stays 8222 for installation use) an ink supp1y 

outlet to supply ink to the fore~oing recording head 

8200; iLild raceptacl.es 8224. ~ receive the. foreqoinq 

locki.iig nai1s 8206. 

The couplinq of the ink tank 8220 is conducted 

by inserting the ink tank in the aireat:ion indicated 

by .an art'ow. 

As shown in the lef~-hand side in Fig. 84, 

when the ink tank 8220 is inserted into the correct 

position, the matching mark 8204 of the recording 

head 8200 end the imtching line 8221 of the ink tank 

8220 are matched. Bence, it is easy to disorimina~e 

whether the installation is~correctly ~onducted or 

not. :If the instal.1ation is incorrect, the ma.tehing 

mark 8204 and snatching line ·s221 are displaced as 

shown in the riqht-hand side in Fig. 83. Since the 

examin~tion window 8203 is diaqonally provided with 

respec~ t:o 'the installation direction, even a slight 

disp1acament in the installation 4irection is 

emphatically indicated so as to make discrimination 

easier. 



0 

:;;;J" .. 

- 117 -

As still another embodiment, Pig. BS 

illustrates a case where a click is providad ~or the 

coup1ing of a head cartriage and carrier in a ~ode 

that in ink i:ank is stored in the recording head 

housing. Fig. 85 is a schematically perspective view 

showing a :recording head and ink tank according to the 

present embodilDent. For each element which has the 

same function as above, the same reference mark i.s 

provided in the oorrespondiD9' location, and. the 

description t:ha.reof wil.l be omitted. 

In Fig. 85, the ink tank B002b is instalied in 

the direction indicated by a:a arrow A with respect to 

the reccrdinq head 8002~, and these are coupled by 

clicking of the nails 8002a6 arranged in. two locations 

on i:he recurrent head side and the receptacles 8002a6 

on the ink tank side. The recording head B002a is 

installed in the direction indicated Dy an arrow B 

which is the same as the direction indic:a.ted DY the 

arrow A with respect to the- caxrier 9001 and is 

coupled thereto by c1ickin~ of a spring 800lh and a 

receiving portion B002a7. The ink tank 8002b ca:n 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 

lllOunted or demounted in the same d.iraction, the 
· strength of the click for ec:>upling fer the ink tank 

8002b should be set weaker than that of the cl~ck for 
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coupling the re.cording head 8002a. m this way, when 

only the ink tank B002b is replaced, it is possible 

to prevent the recording head 8002a from.being 

removed together with the ink tank by mistake. 

Also, as shown in !'19. 86, the instal1ation 

direction of the recording head 8002a an4 that of the 

ink tank 8002.b are ma.de diffe~ent. AS· a resul.t, it 

becomes poss1.bl.a to reliably conduct i:he installations 

of the ink tank and recording head separately. 

In Fiq. 86, althou11h the way to couple the 

ink tank B002b and recordinq head 8002a are tha came 

as the case described in conjuncilon with Fig-. 85,. 

the directions in whic:h the recordinq head 8002a and 

ca=rier 8001 are coupled are different. In order 

to couple the recording head 8002a to the carrier 

SDOl, tha recording head 8002a =ust be slight 

displaced at first bef ora heinq mounted on the 

carrier 8001. If the amount of sueih a di~placement 

is not enough, a pin 8002a9· is ~ausad to butt a slop 

800ln provided for the carrier to di$place the 

raeording head 8002a in the hor~zontal direetion, at 

the same t.ime preventing the intervention of the 

ti.ails 800lm and receptacles B002a8. When the 

recordinq head 8002a is mounted on i:he carrier·as 

indicated by an arrow D,·it is shifted in i:he 

hor1zontal direction to complete the installation by 

clicking of the nails 800lm on the carrier side and the 

.. .• 
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receptacles 8002a8 on the recordinq head side. 

As shown in rig. 87, the recording head 9002a 

and ink tank 9002b are coupled by insertinq a 

connecting rod 9002d into a oonneoting hole 9002e. 

The connact:ion and separation operations are executed 

on the carr1er 900la by lever and the like prov~ded 

for the c11.rriar. Eere, the description and repi:e-

$entation of such operations by a. drawinq will. be 

ozdtted. 

Usually, tha ink jat cartridge 9002 with the 

recordin~ head 9002a and ink tank 9D02h bein~ eoup1~4 

is ll\Ount.ed on a carrier to operate printing. A 

reference nu~eral 9043 des~qnates an absorbent 

according to the prasent invent.ion and is made of a 

·high mol.ec:nilar polymer or "the like. It is adhesi v.ely 

arranged on the carrLer by a doubie eoated adhesive 

tape or the like so that the absorbent is placed 

beneath the coupling portion of the connecting rod 
,,,.,.,,...,./ . 

9002d and connection hole 9~02e, that ~s, it is 

provided in the vicinity of the couplinv porti.on 

of the reC!ording head and ink tank. Therefore, when 

tha recording head 9002a and ink tank"9002b are 

separated, the .absorbent 9043 receives ink dropping 

from f:he ou~er periphery of ~he conneetinq rod 9002d 

and the end of the eonnectin~ ho1e 9002e and hOlds 

such ink droplets to prevent them from flowing 

outside. Here~ the vicinity of the coupling portion 
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means in the present invention thai: the m:ea. i.nc1udinq 

the eoup1ing porticn and its vicinity where iftk 1e&lcage 

or ink scattering takes place when the recording head 

and ink tank are separated. 

Now, still another embodiment will be described. 

As shown in Piq. 88, a groove 900lb iB provided 

beneath t:he coupling portion of the connecting ro4 

9002d and connection h01e 9D02e for 1!he carrier 9001. 

The present enlbodiment i$ effective when the absorbent 

9043 shown in the embodiment described in conjunction 

with Fig. 87 aannot be p1aoea at a desirea location. 

With the prasan.t embodiment,. i-t i.s possible to 

allow the ahso~bent 9043 to be adhesively arranged at 
an arbitrary p06ition. At first, ink dropping from 

the coupling portion is rece~ved by the 9'roove 900lb, 

and by capillary phenomenon, it fl.ows alonq the 

9'roove 9001h. Ultimately, .it reaohes the absorbent 

9043 a.dherinq to the trailing end of the groove and 

then hel.d. there. 

Subsequently, still another embodiment will 

be descr~bed. 

As shewn in Fig. 89, the absorbent 9043 is 

arranged adhere to the recording head 9002&. Also, 

in Fiq. 90, the ab$Orbent 9043 is fitted aro~nd the 

outer periphery of the c~nnecting rod 9C02d and.pressed 

onto the ink tank 9002c side by a compression spring 

9044. Tbus, when separated, it is removed from the 
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conneat::ing rod 90024 while absorbiAg ink existincJ on 

the outer periphery of the connecting rod. 90024. 

Further, a groove is provided ~or at J.east one of 

i:he ~~cording- head 90C2a and ink tank 9002¢; ~us 

arranqinq a structure which can brinq about the ~a.me 

effect as the embodiment desc:ri!>ed 1n conjunction with 

Fig. 88. 

Subsequently, anci:her embodiment will be 

decoribed. 

As shwon in Fi.q. 91, the present embodiment. i• 

such t.hat. the absorbent in the embodiment described in 

c:onjunc:tion wit:h Fig. 87 is arran~ed on the ink tank 

side. 

Now, still anot:her embodiment will be described. 

As shown in Fiq. · 92, the present embodiment is 

suc:h that a. water repellent treatment is given to the 

connectin~ rod 9002d wh~1e a hydrophilio treatMent is 

given to the connectinq hole 9002e. In ~e ease, ink 

does not adhere to the oonnectinq rod 9002d to Wh~dl 

the water repellent treatment is qiv.en. It always 
--=--

adheres to the ink hole 9002e where the hydrophi1ic 

treatment is conducted. As ~ :i::esult, there will be 

no ink 1eakage from inside the ~nk tank 9002c to the 

outside. 

Fiq. 93 illustrates another embodiment and is a 

block diagram showing- a cir~uit to detect the ink tank 

and ink amount usinq a detection tet:minal 9360 and 
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detection pin 9380. This circuit is provided in the 

ink jet :ecordinq apparatus body desc~ibed earlier. 

ln FJ.g. 93r whether the ink tank is present and 

also a sufficient amount of ink exists or not J.s 

determined by the discriminating circuit 9300 on the 

basis of t:he detection results of the current 

detection circuit 9200 in accordance with the oontaot/ . 

non-contact between the detection tuminal 9360 and· 

detectd.on pin 9380 as well as.the existing amount of 

ink as described above.. . '?he signals canyinq the 

detection results are transmitted to a control 

circuit 9400. ~he control circuit 9400 is installed in 

the ink tank 9900. If it is found that ink exists, 

the usual recording' opa:ati.on suc:h as driving of the 

reeording head will be conducted 'through the carriage 

driving (driving circuit for this .is not shown) and 

recordinq head driving circuit 9500. On the other 

hand1 if the discriminating circuit 9300 detects no 

ink. Thenr the control circuit 9400 causes th& ___..,,. 
recording operation to be disabled. 

Also, the control circuit 9400 causes an 

indication device 9600 to indicate the resu1ts output 

from the disc~i=inating circuit 9300. 

In this respect, accordinq to the present 

embodiment, the detection is conducted by two 

detection pins 9380 to dete~t the presence of ink, but 

it may be possible.to detect the remaining amount of 
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ink by detecling the mat.e~i.al val.ue of ink usi.nq the 

two detection pins 9380. 

Also, in the present mnbcdi1111uLt, the c:urrent 

detection circuit 9200 and cli.SC%iminai:ing circuit 

9300 are provided on the :recording apparatus side, 

but it may be possible to arrange them on the bead 

cartridge side. 

In another embodiment the details of which are 

shown in Fiq .. 94, the detection terzuinal 9360 to 

~taot the presence of the ink tank 9900 is arranged 

on the carriage EiC side. Bence, it becomes possih1e 

to detect the presence of ink tank and ink as well in 

accordance with the installation of the head cartridge . 

on the carriage BC. 

As deser.ibed above, ea.ch of the embod..iment:s 

is effective by itself, but it may be possib1e to 

combine a plurality of these embodiments in·.order to 

provide an ink jet recording apparatus having a 

higher reliabili~y. 

In this respect, particularly amonq i.nk jet 

recordinq methods, t.he present invention produces an 

excellent effects on a recordinq head and recording 

apparatus whieh creatQs Qh&nge. of state in ink w:Lth 

means provided to generate therma1 enercr.r to be 

utilized fo~ ajeoting ink·(electrothermal transducers, 

laser beam, or the like, for example). 

Re9ardinq the typical structure and operational 
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principle ot such a mehtodr it is pte~erable to adopt 

those wh.Lch can b& .tm.plen\ent•d usinq the fUndamenta1 

principle disclosed in the specifications of o.s. · 
Pat•nt Nos. 4,723,129 and 4,740,796. ~his metAod 1c 

applicable to so-called on-demand type reeordi.nq aystam 

and a continuous type recording system. Particuiuiy, 

however, :it is suitable for t:he on-demand type because 

the principle is such that at least one driving signal, 

whieh provides a rapid tempe~atu::t"e riae beyond a 

departure from nucleation boilinq point in response 

to reoordins infoxmation, is applied to an elect.ro­

thermal trllllsducer disposed on a liquid (ink) · 

retainin~ sheet or liquid pas~aqe whereby to cause 

the electrothermal transduc~ to generate thaxm.al 

15 energy to produce film boil.ing on the thermoactlve 

portion of the ~eeordi.ng head; thu$ effectively leadinq_ 

to the resultant formation of a bubbie in the recording 

liquid (ink) one to one for eaoh of the driving signals • 
. 

By the development and contraction of the babble, the 

20 liquid (ink) is ejected throuqh a discharqing port 

to p~oduce at least one droplet. ~he driving- signal 

is preferably in the fo:m. of pu1ses because t:he 

development and contraction of the bubble can he 

effectuated instantaneously, and, therefore, the 

25 1iquid (ink) is ejected with quick response. 

!rhe driving siqnal ;n the form of pulses is 

preferably such as disclosed in the specifications of 
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u.s. Patent Nos. 4,463,359 and 4,345,262. 

:tn addition, the temperature increasing rate 

of the heatinq surface is preferably such as disclosed 

in the specification of U.S. Patent No. ,,313,124 for 

an excellent recording in a better con4i1:ion. 

'l'be structure of the recording he.ad may be 

as shown in each of the above-mentionea the specif i­

cations wherein the structure is arranged to eombine 
. 

the clisch~rginq ports, liquid passaqes, and t:he. 

electrothermal transduoers as disolosAd in 1:.he above-

ment:icned patents (linear type liquid passage or 

right angle liqui.d passage.) .. Besi.des, the structure 

such as disclosed in the specifications of tr.S. Patent 

Nos. 4rS58,333 and 4,459 1 600 wherein the thermal 

activation portions are arranged in a c:urved area is 

also included in the p%esent invention. 

Xn addition, the present inventiQn is 

applicable to tbe structure disclosed i.n Japanese Laid­

Open Applieation No. 59·123570 wherein a common slit is 

used as the disoharging ports for plural electro-

thermal transducersT and to the structure disclosed in 

Japanese Patent Laid-Open Application No. 59-138461 wherein" 

an cpeninq for absorbinq pressure wave of the thermal 

energy is fo?:med correspondinq to the discharqinq 

ports. In other words, according to the present 

inven~ion, it becomes possible to operate the 

recording assuredly ~rrespect:ive of the modes of the 

.......... 
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rec:ordin<J head. 

Furthermore, as a fu11. l.ine type recording 

head havinq a length correspondincJ to the maximum 

recording width, it may 1»e possible to arrange a 

structure either by combinin9 plural recording heads 

disclosed in the above-mentioned specifications or :by 

a sing:le recording head integra.11y constructed. to 

cover such a lenqth. 

In addition, the present invention is appli­

cable to a serial type recordinq head wherein tbe 

re.cording head is fixed on the main a!itsmnb1y, to a 

raplaceable chip type ~ecording head which is 

connected electrically with the main apparatus and 

can be supplied with ink when it is mounted in the ., · 

main assemble, er to a cartridge type recorcli~ head 

having an intergral ink container. 

Aiso, it is preferable to additionally provide 

recordinq head recovery :means and prelimiqarily 

auxiliary means which are arranged as constituents 

of a recording apparatus according to the praaant 

invention. These element£ will contribute to making 

the effectiveness of the present invention more 

stabilized. To name. them specifically, such e1ements 

are capping means £or the recording head, cleaning 

means, compression or euc~ion means, preiimi.na~ 

heating means such as e1ectrothe%mai transducers or 

heating e1ements other than such transducinq type or 
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the conmination o~ those t!l)eS of eiamants, and the 

preliminaxy ejection mode besides the re911lar 

ejection for recordil).g. 

As regards the kind and number of the recoraing 

heads :i:nountable on the carriage, it may be a single 

col.or ink, or may be pl.v.ra.l head.s corresponding to a 

plurality of ink :materials bavinq different recording 

color or density.. The present invention is effectively 
. 

applicable to a.n apparatus having at 1east one of a 

monochromatic mode mainly with. bl~ok, a multi-color 

mode with different color ink materials and/or a 

ful.1-color mode usinq the ~iXtUre of the colors, which 

111ay be an integrally formed recording unit or a 

comb~nation of plu~al recorcling heads. 

Now, in t:he embodim~ts, according' to the. 

pre.sent 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 

eontro11ed within the temperature not lower than Jo•c 

and not higher than 70~C to st.a.bili2e it• viscosity 

for the provision of the stable ejection in general, 

the ink may be such that it can be liquefied when 

the applicable reoordinq signals are qiven. 

In addition, while preventing the temperature 

rise due to the thermal ene;qy by the positive use of 

such energy as an energy consumed for chanqin~ sta"tes 



- 128 -

of the ink f:rom &olid to liquid, or using the ink 

whiCh wi11 be solidifi.ed when le.tt intact. for the 

purpose of preventing ink evaporation, it may be 

possible to apply to the present invention t~ use o~ 

e.n ink havinq a nature of being liquefied only by the 

application of thermal energy such a.s an ink capable 

of being ejected as ink J.iquid ~y en~1ing ~tself to 

be liquefied anyway when i:he.~ermal -energy is qiven 

in accordance with recording signals, an ink which 

will have already begun solidifying itself l>y the time 

it reaches a recor4ing medium. · 

For an ink sueh as this, it may be possible 

to retain the ink as a liquid or solid material. in 

through holes or ,.ece,ses. fornted i" a porous sheet 
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em.pl.eyed in a44iticn to :thOs• used as an imai;e output 
teJ:minAl of an information p::toces•in9 apparatus such . 
as • compute:. 
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CLADI SHEET 

l lllll llllf I lllfl 1111111 1111 
* C l M s * 

1. An image forming apparatus for forming an image by 
discharging liquid used for an image forming, the apparatus 
comprising : 

a head for discharging said liquid; 
a tank arranged replaceable with the respect to said head, 

the tank storing liquid to be supplied to said head; and 
a carriage with the said head and said tank being mounted 

on, the carriage being scanned upon forming an image, 
wherein said tank is arranged in such a manner that said 

tank separately can be replaced by attaching to and detaching 
from said head in a state that said head is mounteJ on said 
carriage. 

2. An image forming apparatus according to Claim 1, wherein 
said carriage is provided with a c.arriage side mechanical 
connection and separation mechanism used for separating and 
connecting said tank from and to said head. 

3. An image forming apparatus according to Claim 1, wherein 
said tank is provided with a tank side m.achanical connection and 
sepration mechanism used for separating and connecting said tank 
from and to said head. 

4. An image forming apparatus according to Claim 1, wherein 
said head is capable of being removably attached to said carriage 
and a signal transmission portion for tansmi tting a signal for an 
image forming is disposed at said head and said carriage. 

5. An image forming apparatus according to Claim 4, wherein 
said head separately can be removably attached to said carriage. 

6. An image forming apparatus according to Claim 4, wherein 
said head separately can be removably attached to said carriage 
and said head in a state of being coupled to said tank can be 
attached to and detached from said carriage. 

7. An image forming apparatus according to Claim 4, wherein 
said carriage is provided with a carriage side mechanical 
connection and separation mechanism used for separating and 
connecting said head from and to said carriage. 

8. An image forming apparatus according to Claim 4, wherein 
said head is provided with a head side mechanical connection and 
separation mechanism used for separating and connecting said head 
from and to said carriage. 
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