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and showi ng side elevation in section. Fig. 2 is a section show ng a

i ncl udes antRRlealy cHerrbe = T Storage chanber 2.
At the end of the ink storageg§H¥£%ﬁ£§nR. Y ber plugs 4 for piercing

i nk supply 25 needle (not sh f ead side

t her et hrough, are provided at two portions. Simlarly, another rubber
plug 4 is provided at the end portion of the waste ink storage chamber

2 at one portion. ngoaﬁ{dw @Fugfﬂﬁ &&Voﬂrﬁféﬁt of the ink

coupling portion. Except a conmuinr ca portion 3 where the
i nk sgpply needl e pierces, the _

Field of the Invention

The present invention relates to an exchangeable
type ink tank to be employed in an ink-jet printing

10 apparatus and a production process therefor.
Description of the Prior Art

As one example of the conventional exchangeable
15 ink tank, an ink cartridge in a form illustrated in
Figs. 1 and 2 has been known in the art. Fig. 1 is an
illustration showing a detail of the ink cartridge,-
and showing side elevation in section. Fig. 2 is a
section showing a major part, such as an ink coupling
20 portion of the ink cartridge or so forth.

As shown in Figs. 1 and 2, an ink cartridge 10
includes an ink storage chamber 1l and a waste ink
storage chamber 2. At the end of thé ink storage
chamber 1, rubber plugs 4 for piercing ink supply

25 needle (not shown) at an ink-jet head side
therethrough, are provided at two portions.
Similarly, another rubber plug 4 is provided at the
end portion of the waste ink storage chamber 2 at one

portion. These rubber plugs 4 form a part of the ink



rubber plug 4 is clanped by a housing 5 of the ink cartridge, an ink
absor bi ng body 6 and a rubber plug 5 retainer 7. Wth this construction,
when the ink cartri,dge is_renoved_ froma printer, the ink stuck to
the ink SRWPY 1@&&@-’&.15&% frE??FPPé: c%%ﬁa!gemk ceg\gwa}%&%ﬁlmh

renovabl e of the ipk cartridge ca r eno t he i nk_absorbi ng
body 6. FREL 1%51 coheks e ol & %%ph{s CR: Bt er CBY e 1

sLuck {0 LORBPRICAISS o iR T, MEGHIELS or SHECELS, P2 50 o
ormed W 8deprsade®, WR/ S SBhBARECRELY 'S RS ARt ot 10

[k SPPlyePESHE P T CRALR LRS! hnstrGRRIRIPONGHEN (thd NEaROST L1 On

correSpon |ng ower Tayer orage porti on. in the waste
I nk SAPERY afgeEegnO\PQ& FHRM ya “ﬁfﬁh%é?:?””‘éﬁbeq.ﬂlé’ §Eu%(il: t k
suppl y passage of- an Ink-jet printing apparatus, passes throug

that the yRst enkksibpianfifsdby Giaawn fELRCHINS £8EeYIdger Ocess and SO
forth may flowinto
associated with removable of the ink cartrldge can be.
removed by the ink absorbing body 6. Thus,

10 contamination of the inside of the printer by the ink
stuck to the supply needle or plugging of the supply
needle per se can be successfully prevented.

The waste ink storage chamber 2 is formed with
two layer of storage portions mutually communicated at

15 one ends. In the waste ink storage chamber 2, the
portion where the ink supply needle pierces is located
corresponding to the position corresponding to the
lower layer storage portion. Namely, in the waste ink
storage chamber 2, the supply needle connected to an

20 ink supply passage of an ink-jet printing apparatus,
passes through so that the waste ink discharged by the
ejection recovery process and so forth may flow into
the lower layer storage portion. Absorbing body 8 is
filled in substantially whole waste ink storage

25 chamber 2 so that the waste ink flowing into the lower
layer storage portion can be absorbed by the absorbing
body 8 in the lower layer storage portion. According
to flow of the waste ink, region of the absorbing body

8 retaining the waste ink is gradually expanded to the



the | ower |ayer storage portion. Absorbihg body 8 is filled in
substantially whol e waste ink storage 25 chanber 2 so that the waste ink

flowng into the | ower | ayer.  storage portion can be absorbed by the
absor bi ngbsorbigg Rody Sl obe UBRSY sisVSFe FePTREE DREBLSMg to
fl ow of the waste ink, region °f-tﬁf absorbin%éu) 8 retakning t he
wast e i nidT sCERARIE 408X t5hyh@ part the waste 1in - 2-

cbsor b S0t By e Wtk BYSe BSAESS BRY R0, aha letel WL °0,
Lhe Ot here JES) stning PR ARTHRIO AR QRS pael dga (e end
POTY 180, SRt Rb e LR gl Ybaqunal ARERT B VEL SRR
absorbing aver storage portion. By this, the ink exuding from
the absorbing body 8 cannot flow into a portion right
side of the partitioning wall 24 where the absorbing
body is not filled until the amount of the waste ink
10 exceeds a holding capacity of the absorbing body.
Only when the accumulated waste ink amount flown into
the waste ink storage chamber 2 exceeds the ink
holding capacity of the absorbing body, the exuded ink
overflows the partitioning wall 2A to move into the
15 chamber at the right side and the ievel of the ink is
gradua}ly risen to contact with a waste ink detecting
electrode d at a predetermined level. As a result,
the waste ink storage chamber 2 filled with the waste
ink can be detected to allow to urge exchanging of the
20 ink cartridge. Also, at the upper side of the read
end portion of the waste ink storage chamber 2, an
atmosphere communicating portion 9 is provided. Via
this communicating portion 9, the interior of the
waste ink storage chamber 2 and the atmosphere outside
25 of the ink cartridge are communicated.
However, since the ink storage chamber 1 and the
waste ink storage chamber 2 are formed integrally in
the conventional ink tank, the following problems to

be solved are left mainly in viewpoint of production.



body is not filled until the anpbunt of the waste ink 10 exceeds a hol di ng
capacity of the absorbing body. Only when the accumul ated waste ink
amount flown into the waste ink storage chanber 2 exceeds the |nk
hol di ng capaci Bowfexmapdisor bheg izdeycarks idgreahewn 1n 6gerf3ro%v§ t he
partitioning wall_2A to ane infgQ the 15 cha r at the r| S|de and the
| evel of nemuined $o wel 8nyirsé'rFtE%g€ thFFFl&I lfl
FESINN T IR R A P
(0,21 OV LS R PO ULl A0 83 0Ech B gl e ubver
s osghrc, SEITHE 44 B0 9117, X el droauc it oI et 9
LTSS Biinndeigh, Hifod ketnind R IR HRC s are
encountered. _
a) It is possible that debris of absorbing body
constantly generated from the adjacent absorbing body
10 8 during production, may penetrate into the ink
storage chamber 1, penetration of dart into which is
not desirable. On the other hand, it is not easy to
perform production with avoiding penetration of the
debris of the absorbing body into the ink storage
15 chamber 1 or to manage the dust.
b) on the other hand, installation of the 1lid has to
be performed by welding to seal respective chambers.
However, -as shown in Fig. 1, since the area to be
welded is relatively large, a difficulty is frequently
20 encountered to perform complete welding due to bowing
of respective members. Particularly, it is relatively
difficult to certainly weld the 1id so as not to
communicate the ink through the partitioning portion
which separates the ink storage chamber 1 and the
25 waste ink storage chamber 2.
On the other hand, as shown in Fig. 2, the
external diameter of the rubber plug 4 is formed to be

greater than the internal diameter of the housing

portion 5 in independent condition. The rubber plug 4



waste ink storage chanber 2 are formed integrally in t he conventiona
I nk tank, the followi ng problens to be solved are left mainly in
vi ewpoi nt, of

For oxanfie, LRWE. ARSERPLEAIGH sWafn howsing poion Qéd?r?‘%dtﬁﬁ vel d a
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t he adj acent sorblng may penetrate into

the igk - SHOWARetNaThE tle PYIYF ALE) HiflGE! thd! TWHbER biug

4 is assembled into the housing portion 5 with

compressing in the diametrical direction, the
following drawbacks are encountered.
Namely, since it is not easy to uniformly'

10 compress the elastic body, such as the rubber plug or
so forth in the diametrical direction,

c) expensive device is required to require
excessively high cost for small-lot production;
d) when the size of the elastic body is slightly

15 varied, new device becomes necessary for compression
thereof; |
e) when the ink communication portion is extremely
small, a space to insert the device for compressing
the elastic body cannot be provided;

20 £) the performance of the product can be fluctuated
depending upon the condition of the quality of the
device for compressing the elastic body;

g) buckling of the elastic body relative to the
internal wall of the housing can be caused;

25 h) variation of the elastic body and new assembling
device are required forlforming optimal ink
communicating portion with respect to a needle size;

and



not desirable. On the other hand, it is not easy to perform production
wi th avoi ding penetration of the debris of the absorbing body into the

nand, i nothl | atioh SR EBiCuTBvhas ApSenblinger a6RRubbIGeRS ng Lo Seal
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elastic body.

SUMMARY OF THE INVENTION
10

It is the first object of the present invention
to provide an ink tank which can reduce penetration of
dust into an ink storage chamber in production
process, enhance sealing ability of the ink storage

15 chamber and a waste ink storage chamber, and thus is
reliable and convenient for use.

It is the second object of the present invention
to provide an ink-jet printing apparatus employing the
ink tank set forth above.

20 The third object of the_present invention is to
provide an exchangeable type ink tank which has an ink-
coupling portion which can be optimally and stably
adapted to various requests irrespective of condition
of the device without requiring expensive device, and

25 has superior productivity.

Thé fourth object of the present invention is to
provide a production process of the ink tank which
facilitates assembling operation for permitting

filling of ink before installation of an elastic body

-6 -



I's thus assenbled in the housing portion 5 along the direction of
allow B with conpressing in the dianetrical direction (direction of
arrow A in Fi means_ of ﬁ redﬁterninip devi ce.

ey

However , SPn ttl'gﬁ':tg)ﬁi Bing P,grsﬁ%ef?ﬁ ng)| Jyeo gﬁe?§e§s%ﬂ?ed into
e UL LB AL, co, SR BRI TakUe HER LN threR T
e A A e e R e
A T e e R L
o AR 54, BECHEE UBRABEESE ! SLAEBCRRAY ey b,
insert tRe. {8yl CByf Vi LPEPhES YW removing of the needle.
The fifth object of the invention is to provide
an exchangeable ink tank for increasing freedom in
designing and enhanced reliability with respect to
10 the ink tank having high reliability.
In a first aépect of the present invention, there
is provided an ink tank for storing an ink to be used
in a printing apparatus and an ink used in the
printing apparatus, comprising:
15 an ink container storing the ink to be used in
the printing apparatus;
a waste ink container storing the ink used in the
printing apparatus;
an atmosphere communication hole provided in the
20 waste ink éontainer; and |
a coupling member provided on one of or both of_
the ink' container and the waste ink container and
provided for coupliﬁg the ink container and the waste
| ink container, and the coupling member forming an ink
25 guide path for guiding the ink flowed from the
atmosphere communication hole to a predetermined
position of the ink container or the waste ink

container.



the el astic body cannot be provided; 20 f) t he performance of the

product can be fluctuated dependi ng upon the condition of the quality
of the device for conpressing the el astic body gﬁ buck]| i_ng of
the el astic bodi,ere»athh;% teki gaiide path maY REl formed Byus F1EER be
caused; 25 |at| of the elastic body and new._assenbl i

devi ce ar%uF fGP IR gOPFL et O R D FRHRIARY IEPERY on wi t h
respect to a n dIe s -5-

i) for diffi ! duids m}h Fo_¥nbe nfng‘&e‘i by 2 95PRYE bef or e
filling t f||| r gaf by neans
of the ne€<ar5'e§ rﬂfg d%"o%‘géia‘éa 5 pouplit BERRt ] dHs o

t he 5 # de to be sufficiently large, and

exceSS|ve y arg e nay cause damage on the

The 1nk tank may further include a label pasted
over both of the ink container and the waste ink
container as a member forming the ink guide path.

The coupling member may have an engaging recess

10 portion, an engaging snap portion engaged with the
recessed portion by elastic deformation, and a spring
portion biasing the engaging snap portion in a
direction for fixing engagement with the recessed
portion. .

15 The snap portion may include engaging claws
respectively engaging with the engaging recess portion
and the spring portion at the tip ends.

The projecting portioﬁ to contact with a
predetermined member of the printing apparatus

20 associating with loading operation to the printing
apparatus, may be provided on a coupling surface in
the ink container to be coupled with the printing
apparatus.

The ink may be filled in the ink container.

25 In a second aspect of'the present invention,
there is provided an ink-jet printing apparatus for
performing printing on a printing medium employing an

ink-jet head, in which an ink tank for storing an ink



el astic body. SUMVARY OF THE | NVENTI ON 10

It is the first object of the present invention to provide an ink tank
whi ch can r%juce ppge_tration Jof . dust into an.jnk sto angéaanber in
product | &@ Pe UBES IR AcRFAFHLRIPPRALATIS ATG Rl agd® 15
chanber ﬁgp a waste ink storage cha erﬁgggd thus is . I.eliable and
conveni efrt?§ FrLHREING apparad qsisggﬁb oh8 ) SMBF L8Pt esent

T s cah AR EReRAdE EbATI LAY SRR BC .0 "
inventiogyﬁtég%n%ngr%éhg%a% xchangeabl e type ink tank which has an ink

coupling . e op frmal ly and stably ~adapted to various
regggﬁésit \S/el gre\elfgg?}a{aé’ntgeoinio%ﬁt%ner sPorilg daYd ConW LM ERAWHL NY
printing apparatus;
an atmosphere communication hole provided in the
waste ink container; and
a coupling member provided on one of or both of
10 the ink container and the waste ink container and
provided for coupling the ink container and the waste
ink container, and forming an ink guide path for
guiding the ink flown from the atmosphere |
communication hole to a predetermined position of the
15 ink container or the waste ink container.
In a third aspect of the present invention, there
is provided an ink tank comprising: |
an ink container storing an ink employed in a
printing apparatus;
20 a éylindrical hole provided in the ink container
and adapted for supplving the ink;
an.elastic body closing the cylindrical hole and
pierced by a needle body for supplying the ink to the
printing apparatus; and
25 a fixing member for maintaining closure of the
cylindrical hole by the elastic body,
wherein the elastic body has a dome shaped
configuration having substantially the same diameter

to an internal diameter of the cylindrical hole.



25 has superior productivity. The fourth object of the present
I nvention is to provi de a production process of the ink tank which

facilitates assenbling operation for permttin filling, of ink before
i nstal | ation ofBa® eFQYE| Rpect o the present invention,.g.

so t hat I pe or so forth_havin h _qreater si.de, than a needl e or
so forth%%gvgﬁglﬁaﬁﬂng+éﬁF¥éE?sE%Egga'  t SOPRFIE B Ow resi st ance, and
whereby to reduce rocess._steps..insproducti.on to_improve productivity
5 and 1o avol dSUNARES o U ELRERIASTGEE WREAT 19 BB 1DK UsEded T,

Pnvent | oft e PAERAG Ribat AR CL - eabi e i nk- tank for | nereasi ng.
freedpmin 5 483 PHERY Y KON GHLYEERASH Iehd dAdESPERK 1O
container for introducing the waste ink;
an elastic body closing the cylindrical hole and
pierced by a needle body for introducing the ink from
the printing apparatus; and
10 a fixing member for maintaining closure of the
cylindrical hole by the elastic body,
wherein the elastic body has a dome shaped
configuration having substantially the same diameter
to an internal diameter of the cylindrical hole.
15 - In a fifth aspect of the present invention, there
is provided an ink tank, comprising:
an ink container storing an ink employved in a
printing apparatus;
a waste ink container for storing an ink used in
20 a printing apparatus;
a first cylindrical hole provided in the ink
container and adapted for supplying the ink;
a second cylindrical hole provided in the waste
ink container for introducing the waste ink;
25 a first elastic body closing the first
cylindrical hole; |
a second elastic body closing the second

cylindrical hole; and

- 10 -



10 the ink tank having high reliability. In a first aspect of the

present invention, there I's provided an ink tank for storing an ink to
be used in _a printing apparatus and.ag Lnk used.in the rinting
appar atus, confr ilstgng er It MALIRLALARY §}8ﬁqﬁftﬂ£ to be

the i nk Gimet el SeLSHCRIA MBI oAl noles B Uike gﬁré‘*ﬂo%b ore. O
connunlc@gég%ﬁo%iégéE%dﬁgdféghe 20 waste ink conta!ner and_ a

coupling™ne on one of or both of the ink container and the

“ﬁSte"ﬂ<C°“t@Hﬁ?efﬁdthe ffigg ﬁ?ﬁfééc ﬁﬂﬂé %?% W¥a£est & and

the waste cont al ner coup I ng formng an 1 nk 25
gui des paabnﬁé)rsaayédlgcéﬁhg@iﬁ:&tﬂm% Haap hge subs@éﬁes.auqrf €RANUNI cation

hole to a predeterm ned position of the rnk container or the waste ink
contai negame diameter to an internal diaméters of the first
and second cylindrical holes.

Here, the elastic body may be received in an end
portion of the cylindrical hole, and a housing portion

10 having greater internal diameter than the cylindrical
hole may be provided. |

The fixing member may have a pushing portion for
depressing a top portion of the elastic body received
in the housing portion for causing elastic deformation

15 within the housing.

Assuming that the internal radius of the housing
is r and a curve radius of the elastic body in non-
deformed condition is R,

1.05 < (R/r) sin~1 (z/R) < 1.57
20 may be satisfied.

Assuming that the internal radius of the housing
is r and a curve radius of the elastic body in non-
deformed condition is R,

1.1 < (R/r) sin~1 (z/R) < 1.4
25 may be satisfied.
The ink may be filled in the ink container.
In a sixth aspect of the present invention, there

is provided an ink-jet printing apparatus for

- 11 -



Here, the ink guide path may be forned by a guide sﬂrface of coupling
operation in the coupling nenber. The i nk guide path may be
formed by a groove .forned on quide, sufface of, coupling operation in
the 5 cmgﬁgﬂﬁé}%@rmtlng on #hPLIRELIREK W ERRLOYERGd@ | abel
pasted , . over hoth_of the ink,container and the waste ink cont ai ner
as a rrenﬂé?‘k’r'éﬁﬁi 39 e FRRRfuT AL Fat h. ~The coupling nenber nay
the o O ecasodlt erpRaY tsvBPem AaTRaTRE oy and o spring o Cportion
Do, e SO AP AbPing o 158! W AYedl 1, cnoagere
engaging (Ll ANEing apparatus;
| a cylindrical hole provided in the ink container
and adapted for supplying the ink;
an elastic body closing_the cylindrical hole and
pierced by a needle body for supplying the ink to the
10 printing apparatus; and
a fixing member fér maintaining closure of the
cylindrical hole by the elastic body,
wherein the elastic body including a needle body
piercing the elastic body which is a dome shaped
15 configuration having substantially the same diameter
to an internal diameter of the cylindrical hole, for
receiving an ink supply from the ink tank.
In a seventh aspect of the present invention,
there is provided an ink-jet printing apparatus for
20 performing printing on a printing medium employing an
ink-jet head, comprising:
ink supply system including:
a waste ink container for storing a waste ink
discharged from the printing apparatus in recovery
25 opération of the ink-jet head;
a cylindrical hole provided in the waste ink

container for introducing the waste ink;

an elastic body closing the cylindrical hole; and

- 12 -



respectively engaging with the engaging recess portion and the spring
portion at the tip ends. The projecting portion to contact wwth a

predet ermi ned nenber  of the printing apparatus, 20 _associating with
Ioaduu]operaudnf%%lﬁﬁéqﬁmhgrnéor mapBEadRiRg FAPSHEPr Fi on a

oo L2880 i SERAELe Bl T oot et B
In a second aspect_of th o] t here i,s provided an
ink-jet printi 3" as ic é&?‘%%rﬁ'ﬁydr}gl‘ﬁ?ﬁﬁ df*™& printing
i”ﬁgi um el Q¥ 8818y meah%k ﬂrf’élﬁ‘&i‘ﬂ_gg'_a” NBL&T LBy AU dBigStRd N9 an
5 elastic body a dome shaped configuration having
substantially the same diameter to an internal
diameter of the cylindrical hole, for introduction of
the waste ink into the ink tank.

In an eighth aspect of the present invention,

10 there is provided an ink-fet printing apparatus for
performing printing on a printing medium employing an
ink-jet head, comprising:

ink supply system including:

an ink container storing an ink employed in a

15 printing apparatus; _

a waste ink container capable of being coupled
with the ink container for storing a waste ink
discharged from printing apparatus by recovery -
operation of the ink-jet head;

20 'a first cylindrical hole provided in the ink
container and adapted for supplying the ink;

a ‘second cylindrical hole provided in the waste
ink'container fof introducing the waste ink;

a first elastic body closing the first

25 cylindrical hole;

a second elastic body closing the second

cylindrical hole;

- 13 -



to be used in a printing apparatus and an ink used in the printing

apparatus, the ink tank, conprising: an ink container storing the
ink to be used in., ., the printing apparatys;., 5 a waste_ink
container st or Pngh AFEng, MERRET | foth MA1ntadning nglesine: of . the an

at nospherg co nication hol e provided. n the ste..nk container; and
a coupli r@%%}“ r%%?ﬂga &y%.@&gg.c&l gb?ﬂegf bylotvﬁﬁe%ilm? oAt ner and
the waste, | ont.ai a . provi ded for coupling the ink container
and t he %és"?%na glaq%gigog’lggln%% and form ng an ink guide path for

gui ding the inifd,000nT 90 1AL MSHICLEqong & ICHd@flel0l € to a
€ ?{%he % | Fal ner r(;#g?ﬁ (?

predeterm ned positron o nK con € waste I nk container

In a ghi ¢, aBpAThPTi ARC SBRTRP ImEANS HAPing Y Eirst heddOy BedyAn 1 nk

tank conpri sing: _
piercing the first elastic body a dome shaped

configuration having substantially the same diameter
to an internal diameter of the cylindrical hole, and
waste ink processing means having a second needle body

10 piercing the second elastic body.

In a ninth aspect of the present invention, there
is provided a production process of an ink tank,
comprising the steps of:

inserting a dome shaped elastic body having an

15 external diameter substantially equal to an internal
diameter of a cylindrical hole which is provided for
injecting an ink and provided in an ink container for
storing the ink, with compressing the elastic body;
and _

20 fixing the elastic body by a.fixing member for
maintaining closure of the cylindrical hole.

In a tenth aspect of the present invention, there
is provided a production process of an ink tank,
comprising the steps of:

25 inserting a dome shaped elastic body having an
external diameter substantially equal to an internal
diameter of a cylindrical hole which is provided for
introducing an ink used in a printing apparatus and

provided in a waste ink container for storing the ink

- 14 -



an ink container storing an ink enployed in a printing apparatus; 20
a cylindrical hole provided in the ink container. . and adapted for

L i i AR R

rinti us;

gr t he gsﬁE£%%+Fn§F1 i ﬁBE% by the elast?c body, mhere?n fre ]
' t t

Eaﬁéta.can&é PSR e i KRR B % Y AR 3R Y e

i s provi ga&ntalnﬁ.r*%”ii‘o%;ﬁ#rpér hbsflsp'ﬁ(ét ﬁliﬁaﬂ@frﬁmlgnﬁngggtﬂal ner f;?ere
storigg an inkzysed i 81 eventh PAEPEIY SPPRRY 'ﬁ‘resent invention,
there is provided a production'process of an ink tank,
comprising the steps of:
employing a coupled body in which a first
cylindrical hole for injecting anﬂink,.an ink
10 container storing the ink to be used in a printing
apparatus, a second cylindrical hole for introducing a
waste ink, a waste ink container storing the ink used
in the printing apparatus are coupled;
inserting a dome shaped first elastic body having
15 an external diameter substantially the same as an
internal diameter of the first cylindrical hole, with
compressing the first elastic body;
inserting a dome shaped second elastic body
having an external diameter substantially the same as
20 an internal diameter of the second cylindrical hole,
with compressing the second elastic body; and
fixing the first elastic body and the second
elastic body for maintaining closure of respective of
the cylindrical holes.
25 In a twelfth aspect of the present invention,
there is provided an ink tank, comprising:
an ink container for storing an ink emploved in

a printing apparatus;

- 15 -



5 a cylindrical hole provided in the waste ink container for
I ntroduci ng the waste ink; an el astic body closing the

L i g e AR S (g
wner e (eRBEr: 2, URed £ofid it Uik kil S0 Faving
cylinari cal  hol o 2o Jerabtl® Bdv, o GEREAALE s EATHR BTt o,
stori ng BP1RidB T ab] pifrced o esals, bdy, for ABLIVIRER. T
cont ag nel HOr 1 kO RA wli?@ﬁq taf?e;?%nftﬁgi;maﬂw appar at us; a

first cylindrical hole provided inI _
a fixing member for maintaining closure of the
cylindrical hole by the elastic body,
a housing portion being provided at an end of
the cylindrical hole for receiving the elastic body,
10 the housing portion having an elastic body receptacle
portion having an internal diameter greater than an
internal diameter of the cylindrical hole, the fixing
member having a pushing portion for depressing a top
portion of the elastic body received within the
15 elastic body receptacle portion of the housing portion
to cause elastic deformation of the elastic body, and
a plurality of claw portions used for coupling withl
the housing portion, and engaging portions being
provided on an outer periphery portion of the housing
20 for engaging with the plurality of engaging claw
portions of the fixing member.
In a thirteenth aspect of the present invention,
there is provided an ink.tank, comprising:
a waste ink container for storing an ink used
25 in a printing apparatus; | |
a cylindrical hole provided in the waste ink
container and introducing a waste ink;
an elastic body for closing the cylindrical

hole and being pierced by a needle body for
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cont ai ner and adapted for supplying the ink; a second cylindrica

hol e provided in the maste I nk container for introducing the waste
ink; 25 a first astlc body.cl osing the fi . cylLindrical

ol e; - introdugingorheasre ihl EFoB EHE mriBting atbarftuRt ca
hol e; and - 10 - a fixing
menber fd?nQGJntalnlng closure of the first and second cylindrical

hol es by the firs raein the
first and second <';el gg ln% ’8. es av%)éS}néorre S %%Iel con sl%]ureag%n@ll avi ng

SUbSta”t'é’yiinHIi%.cal hodE Biyaﬁﬁberefé’s@ﬂc' @;&ﬂl’al di aneters of the first

5 a housing portion being provided at an end of |
the cylindrical hole for receiving the elastic body,
the housing portion having an elastic body receptacle
portion having an internal diameter greater than an
internal diameter of the cylindrical hole, the fixing

10 member having a pushing portion for depressing a top
portion of the elastic body received within the
elastic body receptacle pQrtion of the housing portion
to cause elastic deformation of the elastic body, and
a plurality of claw portions used for coupling with

15 the housing portion, and engaging portions being
provided on an outer periphery portion of the housing
for engaging with the plurality of engaging claw
portions of the fixing member.

Here, the engaging portion of the housing portion

20 may be a groove guiding the claw portion of the fixing
member, the groove including a first groove portion
extending on the outer periphery portion of the

- housing portion along an axis of the cylindrical hole

and a second groove portion communicated with the

25 first groove portion and extending in a direction
intersecting with the direction along which the first

groove portion extends.
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and second cylindrical holes. Here, the elastic body may be

received in an end portion of the cylindrical hole, and a housing
portion 10 havinqtgreater i pternal dianmeter than the cylindrical hol e
may be provi ded the secong.grPevig) BRRE:PTvaythayENgadiRIng portion for

depressing a top portion of the elastic body received I p,the housing
portion MPTELRS RPGRILAS WeFhr FEE SHLAYSPRTHIONR RE KRR Pixing

Assum ng_th the internal radiug of the housing is r and a curve
radi us ofn?ﬁ%egl »ny cﬁﬁogqu“?lﬁa-’ defornmed condition is R, 1.05

the internal r BttcebpatAE o gl B, 3 'S affle shapedy v ot the
el astsc RO Fi U Eion haidA G "BH BALEAAT IE dheter
substantially equal to an internal diameter of the
elastic body receptacle portion of the fixing ﬁember.
Assuming that the internal radius of the housing
is r and a curve radius of the elastic body in non-
10 deformed condition is R,
1.05 < (R/r) sin-1 (z/R) < 1.57
may be satisfied.
Assuming that the internal radius of the housing
is r and a curve radius of the elastic body in non-
15 deformed condition is R,
1.1 < (R/r) sin-1 (r/R) < 1.4
may be satisfied.
The ink may be filled in the ink container.
In a fourteenth aspect of the present invention,
20 there is provided a production process of an ink tank,
gomprising the steps of:
inserting an elastic body within an elastic body
receptacle portion having an internal diameter greater
than an internal diameter of the cylindrical hole of a
25 Thousing provided at an end of the cylindrical hole
used for injecting an ink; and
fitting a fixing member having a pushing portion
depressing the elastic body for causing elastic

deformation and a plurality of claw portions engaging
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1.1 < (R'r) sinferr] (r/R < 1.4 25 may be satisfied. The i nk
may be filled in the ink container In a sixth aspect of the

present invention, there: provided an ink-jet printing apparatus for
per f or mi n@tm.angﬁgmgapgrtmqn@ qédt&vfﬁ dAPUsHNgy Fer causimgjet head,

Cont ai neFLagi fg daf TS “kga‘gﬁgygﬁﬁeg@igg bienbby pathaSushing o

cylindrical hple OVId d in t: |nk Lner nd adapted for _
supplylngqqﬁﬁ?ﬂk or C 051n%1 a§V JCeloIHF t he cylindrical hol e

and prercgg by #; BeadifeRod¥pkde %’E’p{:i& "D dEh X ¥R AR  oF0 PrINtT NG

appar atus; and
5 there is provided a production process of an ink tank,

comprising the steps of: |
inserting an elastic body within an elastic body
receptacle portion having an internal diameter greater
than an internal diameter of the cylindrical hole of a
10 housing provided at an end of the cylindrical hole
used for introducing a waste ink; and
fitting a fixing member having a pushing portion
depressing the elastic body for causing elastic
deformation and a plurality of claw portions engaging
15 with engaging portions of the housing for causing
elastic deformation of the elastic body by the pushing
portion for closing the cylindrical hole.
In a sixteenth aspect of the present invention,
there is provided an ink tank for storing an ink to be
20 used in a printing apparatus and an ink used in the
printing apparatus, comprising:
an ink container storing.the ink to be used in
the printing apparatus; .
a waste ink container storing the ink used in the
'25 printing apparatus;
an atmosphere communication hole provided in the
waste ink container; and
a coupling member provided on one of or both of

the ink container and the waste ink container and

- 19 -



a fixing nenber for naintainfng cl osure of the cylindrical hole by the
el asti c body, wherein the el astic body including a needl e body
piercing the elastic body which is_a dome shaped 15 confjguration having
subst ant RAPVigRd ek gPymliing the unkcoptainer jardetdre ovaske
cylindricgal, hole, for receiving an jnk supplLy frogmthe ink tank.

In a sevéfilh Gopt@ingr, hand d«ae: Ph@rﬁ%nme%\gertﬁemm@ pRBv an

RGO RO P TR Y
i ncl udi nq: ' te inks ' f torl te ink

i schar gaFPosRbETS Srliftn dbifh TOTE Fhos BiRaetstaidied ) o the
R ot o . ety . 2 o i

Icgnt Ja?n_e%?%%t%ﬁpr S5t ucFlﬁl% tﬂek u‘gé#ggilr% “of! %Héjq'ganégﬁag?}ﬂcvaﬁogyl QI osi ng
the cylipihcainkd & 'wRBdein a coupling portion is providéd on

one of or both of the ink container and the waste ink
container, for coﬁpling the ink container or the waste
ink container to a printing apparatus, the coupling
10 portion, including:
a cylindrical hole;
an elastic body received so as to close the
cylindricai hole and pierced by a needle body for
supplyving the ink to the printing apparatus; and
15 a fixing member for maintaining closure of the
cylindrical hole by the elastic body,
the elastic body being a dome shaped’
configuration having substantially the same diameter
to an internal diameter of the cylindrical hole.
20 Here, the ink guide path may be formed by a guide
surface of couﬁling operation in the coupling member.
The coupling member may have an engaging recess
portion, an engaging snap portion engaged with the
recessed portion by elastic deformation, and a spring
25 portion biasing the engaging snap portion in a
direction for fixing engagement with the recessed
portion.

The ink may be filled in the ink container.
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a fixing nenber for naintaining cl osure of the cylindrical hole by the
el asti c body, wherein the elastic body having waste ink
processi ng neans inc)Juding a needl e body pjercing the 5 elastic body a
dome shaped coASisgmremgoﬁ?Wé:/itﬂge intefmalagaidiug efe thedhauaginer to an
I nt ernal |, di aneter of the cylindrical hole, for .introduction of

the wast 85 gk #Rdoa KIFYR Eaddus of the ehaghis PRAYadFedOBRr t he
present invention, 10.there i.,s provided an ink-jet printing apparatus for
per f or ni ﬁ@fg?m?ang%fi%‘t}bpﬁtli%gﬁnedi um enpl oyi ng an i nk-j et head,
conpri si pg: I bk _sypp stem inel udi ng: an ink

cont ai ne?"&%ﬁ ngsR:{rF)i n?lgrrpl o{%/oﬁYn<aT‘1£fpri nti ng apparat us; a

wast g i n [ «C e of being coupl ed with the ink container for
| "he$p 8’ BaE1APERKS |

stori
Assuming that the internal radius of the housing

is r and a curve radius of the elastic body in non-
deformed condition is R,
1.1 < (R/r) sin-1 (z/R) < 1.4

10 may be satisfied.

The fixing member may have a pushing portion for
depressing a top portion of the elastic body received
within the elastic body receptacle portion of the
cylindrical hole to cause elastic deformation of the

15 elastic body, and a plurality of claw portions used
for coupling with the cylindrical hole, and engaging
portions being provided on an outer periphery portion
of the cylindrical hole for engaging with the
plurality of engaging claw portions of the fixing

20 member. |

The above and the other objects, effects,
features and advantages pf the present invention will
become more apparent from the following description of
the embodiments thereof taken in conjunction with the

25 accompanying drawings.
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di scharged from printing apparatus by recovery operation of the

I nk-j et head; 20 a first cylindrical hoIe provided in the ink

cont ai ner and adapted for sugftgin% t he ink a second cylindrica
SCRE

hol e provided in the BREEE D

c'I'd:rQI‘hl%r THE QMW@H@& ng the waste ink;

a first elastic body closing the first 25 cylindrical hole; a
second el asti c body closing t he second cylindrical hole;

- 13 -

(iTot and secoMi@yl tndd ) SPEEIO ShAYLAE hEngx

bodi es,

5

10

15

20

25

menber, for, nalntalnlaglqiosure t he
plecpdn astic

wher ei.n tq? fkrst and second el asti ¢ bodi es
conventlona ink tank;

Fig. 2 is an enlarged section showing an ink
coupling portion of the ink tank of Fig. 1;

Fig. 3 is an exploded perspective view showing
one embodiment of an ink tank according to the present
invention;

Fig. 4 is a flowchart showing assembling process
of the above-mentioned embodiment of the ink tank;

Fig. 5 is a section of the foregoing embodiment
of the ink tank;

Fig. 6 is a perspective view showing an engaging
portion with an ink storage portion in a waste ink
storage portion forming the foregoing embodiment of
the ink tank;

Fig. 7 is a perspective view showing another
example of the foregoing engaging portion;

Fig. 8 is a section for explaining arrangement of
the foregoing embodiment of the ink tank in an
apparatus main body;

Figs. 9A, 9B and 9C are sections for explaining
engagement between the ink storage portion and the
waste ink storage portion in.the foregoing embodiment
of the ink tank;

Figs. 10A, 10B and 10C are sections for
explaining another example of the foregoing

engagement ;
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5 including ink supply neans having a first needl e body pi ercing the
first elastic body a done shaped configuration having substantially

t he same di aneter to an_internal dianmeter of the cylindrical hole, and
wast e i nk procdstg8g dedhs BdBind IC sapdhd Hecare S&EL1VSpif@%ing the
second el astic ,body. In a ninth _aspect_of the present invention,

there expd ajmuindefuxr theauekeswir ceést foregeingk, conpri sing

the steps of: i nserting a donme shaped el astic body having an 15
ext er nal MIRGEREREHst antially equal to an internal di aneter of a

7 an i nk contdiher ik ts e BT IGR RE (AR, SHERF TR PREERR (B of asti c

D00t 5 e Rsitbaenen] SETBALS, LRI LD, O @ 11 g rerber for

e Present | etllons TS sest foflf Shlithd, & GG eRgnLenieto |

body haviggtRnan ink supply needle or so forth in the foregoing
embodiment of the ink tank;

Fig. 14 is an enlarged section of the foregoing

10 engaging portion:;

Figs. 15A and 15B are sections for explaining an
appropriate internal diamgter in the foregoing |
coupling portion;

Fig. 16 is a front elevation of an end portion of |

15 the ink tank having the foregoing coupling portion;

Fig. 17 is a section for explaining connection
between the foregoing embodiment of the ink tank and
the supply needle;

Fig. 18 is a section for explaining connection

20 between the foregoing embodiment of the ink tank and
the supply needle;

Fig. 19 is a section for explaining connection
between the foregoing embodiment of the ink tank and
the supply needle;

25 Fig. 20 is an exploded perspective view showing
another embodiment of the ink tank according to the

present invention;
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external diameter substantially equal to an internal di aneter of a
cylindrical hole which is provided for I ntroducing an ink used in a

inti . i ded in, te ink container for storin
FLgn}hEg appa“?ig.aﬂﬂ is grgéké%eé€;3§Y¥ié% of respegctive, Rgwts g

printing aratus,, W th,conpressing_the . .el astic.body; d

fixing t rfig&“é% c%l'ﬂ)%dgrnﬂfy lf‘PiF' RSHELOP AT atsherré'rﬂ%t at??ﬁ‘aﬁg SHYRr e of
the cyli igal h ;. b In an el eventh aspect of the present
inventiogl;q:E ﬁgg'tﬁ%ﬁé Is provided a production process of an ink tank

Firor -2 Cyl PTOAE 1o o BRESRERriRg MGy BHENThG o) by er

I-cal” ho i I'ng an 1n Nt ai ner
storigg the; i HECEHE SnRM it to wiARRR' 8heS presénend
cyIingrié%fl%gF%I?g?slnéfogtcing aLt A to whitth P .

invention is applied; and
Fig. 23 is a perspective view of the printer as

viewed from the front side.
10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discussed
hereinafter in detail in terms of the preferred
embodiments of the invention with reference to the

15 accompanying drawings. In the following description,
numerous specific details are set forth in order to
provide a thorough understanding of the present
invention. It will be obvious, however, to those
skilled in the art that.the presént invention may be

20 practiced without these specific details. In other
instance, well-known structures are not shown in
detail in order to unnecessary obscure the present
invention.

Fig. 3 is an exploded perspective view showing

25 one embodiment of an ink cartridge according to the
present invention. The reference numeral 11 denotes
an ink container and 12 denotes a 1lid of the ink
container 11. These components forms an ink storage

chamber 1. On the other hand, the reference numeral
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waste ink, a waste ink container storing the ink used in the printing
appar atus are coupl ed; I nserting a done shaped first elastic body

Qfé'ng?erli ”@%ﬁtoret{é'%a'tagior% reh;% bs“’r‘ﬁé'ﬁ#{aﬁ ';d S:‘%ﬁ?‘rg%%?ﬁng the;?fre;?a'

havi ng. alBEOEPIRS hagvi A 4 Ty IR ERESEBsg Boax, ddks

O an o ! BBEHNgC d qﬁ%%ﬁ'téﬁg*f‘?? i ¢ @ﬁcggggf S ERE cecond
holos, ¢ iradceoidl i@?ﬁ‘:?ﬁr“ﬁeﬁ'sﬁégi “HREERT AR LR, 15 4 wotkd T

oV 4°0 90l WAoo S bpliiner. novasa Whasbisotia e for storin:
- 15 -  absorbing body 14. By this, a waste ink storage
chamber is formed. With respect to the ink container
11, the 1lid 12 is mounted by way of ultrasonic |
welding. On the other hand, the waste ink container
10 13 and the waste ink 1lid 15 are assembled by way of
ultrasonic welding.

In the 1id 12 of the ink container 11 and one end
of the waste ink container 13, housings 20 defining
communication passages are provided, respectively. A

15 dome shaped elastic body 16 is assembled to each of
the communication passages. Also, a crown body 17 is
further assembled. By this, a coupling portion with
the apparatus main body for flowing the ink and so
forth is formed. The ink container 11 and the waste

20 ink container 13 are engaged and integrated by
engaging portions 18 and engaging claws 19 as
discussed later, to form an ink tank, namely, an ink
cartridge. Hereinafter, as shown in Fig. 4, according
to flow of an ink cartridge production process,

25 production of the shown embodiment of the ink tank
will be discussed. |

As the ink container 11 and the 1lid 12 thereof,
the waste ink container 13, the waste ink 1lid 15 and

the crown body 17, the components preliminarily formed
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a cylindrical hole provided in the cylindrical cont ai ner and used for
I njecting the ink; an elastic body for closing the cylindrica

pri nt | ng bebaﬂéﬁ' g pALEE b 3hed Pl R BRI Ra e Eikn;"cf bsur e
porti on SHRESHER addhoFR, Shbsr B, WBLLR the: elpatie PERY coai vi ng
t he el ast |6c Jt_)gd& rl;k?pégef‘gg#% lpg.ht' ehgﬁﬁan %ﬁbﬁiﬂé}i’w& receptacl e

portion haV|ng anTinterna er grea efnal di aneter

of the Cl‘t{di‘k‘j?éacijuﬂlﬁ?éf or"®ré X8 ed bgegg.ﬁ é%i/%l?/gm% g i on

for depreSS|ng a portron o recerved wmwthin the

15 el@st i ody ma! r%@%aéhﬁl%yédon @Efﬁl@e?ﬂé&'sﬁg aPQrEh%“ absor inQ‘:;ause

el astic deformation the el-astic body, and a plurality o
portions yesdd far, hel Ebemédd by clildleingual R Pedt paperashr e8aagi Ng

portions being
forth having absorptivity by simply pressing. It
should be noted that as the material of the elastic
body 16, an elastomer can also be employed.

10 As a process step, at first, (1) the ink
container 11 and the lid 12 are assembled by way of
ultrasonic welding. At this time, since the ink
container 11 and the 1lid 12 are constructional
components to which the ink is directly filled, it is

15 desirable to assemble after washing if required. (2)
Next, leak check is performed for verifying condition
of welding portion of the assembled ink container 11
and the 1lid 12. This can be done by using one of two
housings (see Fig. 3) as a pressure deteéting hole,

20 pressurizing the interior space via the other and
performing check whether the internal préssure is held
unchanged for a given period. It should be noted that
if the welding per se is stable, it is possible to
perform the leak check for all but for some as samples

25 or not to perform the leak check.

(3) Next, the absorbing body 14 is housed within
the waste ink container 13, and (4) the waste ink 1lid
_15 is assembled to the waste ink container 13 by

ultrasonic welding. (5) Even in this case, leak check
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provi ded on an outer periphery portion of the housing 20 for engaging with
the plurality of engagi ng cl aw portions of the fixing menber.

In a thirt h aspect of the present |nv ntlo there i s prqvided an
k-t ank Of oRBe: Heigaing port{on I, adEEp egior&%. reatiged; or iy an i nk

'he vast aduld Be HoBRRERAT: | e pridaaadin” o PO
el astic hatyoLat 0888 WP b Blaan ool A9 BY %Pf%ﬁq"%%cﬁng

the wastg ke re°'HérR8s§F1e’]:té GoRRpHdion hoflf36 (see Bigh s ying

menber for Tralrntai ning osure 0 el astic

00015, Feat (ST AR EERRAE Rl S LR ik
assembled without leak as set forth above, are
integrated. This integration is enabled by engaging
the engaging portions 18 provided in the ink container
11 and the engaging claws 19 provided in the waste ink

10 container 13.

(7) Next, the container 11 is set in an ink
filler machine with orienting the side where the
housing 20 of the ink containe: 11 is provided
upwardly. Then, using one of the housing 20 in the

15 1id 12 as filler opening and the other housing as
ventilation opening for the internal air, necessary
amount of ink ius supplied. (8) Thereafter, weight
‘check or so forth is performed as verification of
filled amount of the ink as required.

20 When filling of the ink is completed, (9) the
elastic bodies 16 are assembled to the housings 20 of
the ink container, and the waste ink container,
respeétively, (10) and then the crown bodies 17 are
fitted to the elastic body 16. Thus, assembly of the

25 coupling portion is completed. Thereafter, (11) a
label (not shown) is attached on a portion of the side
surfaces of the ink container and the waste ink
container. (12) On the other hand, upon loading to

the apparatus main body, a color identification plate
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t he housi ng porti.on having an el astic body receptacle portion having
an internal dianeter greater than an I nternal dianeter of the
cylindrical hole, the fixing 10 menber having a pushi ng portion far

depr essi Rl smaypbe Cupoifitéh 2fPaks &ANhsEPETRERONAERO, &@ WERRi Althe

el astic bo receptacl e portion of the housing portion to cause elastic
deformati ®F-the el astic body, and a plurality of claw portions used

o1 coupl 110 vy A2 EhS ot 08 ParLl o o2 encelng BT LoD 880

i . ' f i I i f._.1h i Xi .renber .
T ROk O WAt b nFERH ML ASOTRTE
ou1 150 14661 3 BREILSD Bnd "kt and SR, LHE HEAE! B U0 o

housi Ng RESIFEE RN BRA St Ofbling Wb8EELIUn DL Cper £olidgd sspCONd

a
groove portion conmuni cate I rst groove portion and extending
in a direyHdso8hown icHE8esecting with the direction along which the first
groove portion extends.

Fig. 5 shows a section of the completed ink
cartridge.

10 As can be clear from the discussion for the
production process as set forth above, the process
step for assembling the ink container 11 and the 1lid
12 and the process step for housing the absorbing body
14 within the waste ink container 13 and assembling

15 the waste ink 1lid 15 are performed in the completely
separate process steps. Therefore, it can be
successfully avoided to contaminate the ink container
11 particularly by the debris of the absorbing body
14. '

20 On the other hand, inspection can be done easily
since checking whether the welding of the ink
container and the waste ink container is firmly
performed or not can be checked independently. Also,
even when failure of welding is'caused, restriction of

25 the portion where the welding failure occurs, is easy
to facilitate investigation of the cause and taking
measure. By this, the failure due to nonconformity in
assembling condition or so forth, may not be continued

for a long period. On the other hand, measure should
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- 17 - ' In the second groove portion, the engaging

portion engaging with the claw portion of the fixing menber may be
provi ded _ The el asti ¢ body y be of_ a_dong shaped .5 '
confi gur 1§ okaken rfgoﬁntgﬁ eé?ﬁ]-uﬁlearﬁ;b?e?ne of &haiink qury‘/téaﬁﬁr to an

member . and Ehe vaate: gk ienERLneR dral HERRTE GHoltk FOAERy 0o
Lo @ gt teda eyl slottuiiodagnelte, Iy Uflangsdecony (on i3
can be clear from the drawings, since the area to be
5 welded can be made significantly smaller than that in
the prior art, welding can be made stable against_

bowing of the part, dimensional fluctuétion or so
forth. Also, a large welding device is nbt required.
Also, by utilizing these effect conversely, the.ink

10 cartridge having greater capacity than that in the
conventional ink cartridge can be produced.

On the other hand, by making the area to be
welded smaller, it is possible to weld materials, such\
as polypropylene (P. P.), polybutylene terephthalate

15 (P. B. T.) or so forth which have high gas barrier
property and thus is ideal as material for the ink
tank container but is difficulty to be practically
used for low weldability. The materials can be
preferably used as a constructional material for an

20 ink tank. Particularly, since the P? material is low

| in material cost and have transparency, it would be
convenient for the user to form the tank container
with the PP material for capability of wvisually
checking a remaining amount of the ink.

25 Next, in Fig. 5, a bottom surface lla of the ink
container is formed to be lower at the coupling
portion side in the condition where the ink container
11 is integrated with the waste ink container 13. By

this, when the remaining amount of the ink becomes
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Assum ng that the internal radius of the housing is r and a curve
radi us of the elastic body in non- 15 deforned condition is R 1.1 <
(R'r) sin (r/R < may be sati sfi Th may be
filled né !Lv n%ﬁ#né:'ran be concenfirg ré"eeﬁbﬁ a%%%t oFf ttriT%

Vank, '“Ve“ﬁrﬁnds.mégtthg%iﬁe%é { B Sof1l HeePRa e 18 ¢ body
oreat or - SFadEEEE GFY the A%cftﬁﬁﬁn%f'e%"éi ‘ﬁ%r#; ¥ EPrRhd P or o 25
nousi ng oy 464,41 ARl anggige B EEERAL 08 Sar chdisgf or i ecting

A art| aV'ng d pushing portion
‘ t t def or mat d
p|elF,)lII: (:el?IS![ )%éesﬁgvﬁo%%l %&d r% Ofa':ﬁi:f@ceﬁ.éﬁ Inﬁjldlng eformati on and a

The atmosphere communlcatlon hole 36 provided in
the waste ink container 13 maintains the interior of
the waste ink container 13 at atmospheric pressure,
and whereby makes flow of the waste ink wvia the

10 coupling portion 20C from the apparatus main body
smooth. The atmosphere communication hole 36 is
located away from the coupling portion 20C of the
waste ink container 13. Since the position where the
atmosphere communication hole 36 is relatively high

15 position'in the waste ink container 13 and thus is
positioned at a position where, even if the collected
waste ink becomes large, the waste ink may not leak
out of the waste ink container even when the inside
becomes full.

20 Furthermore, in the worst case, when the
collected waste ink overflows, the ink always flows
frontwardly, namely toward the side of‘the coupling
portion 20C. Therefore, the overflow ink may not flow
to handle of the waste ink 1lid 15, to which the user's

25 hand may touch. This is because that the ceiling wall
13a of the waste ink container is lower at the side of
the coupling portion 20C and a member for coupling and
positioning with the ink container 11 is provided on

the upper surface of the waste ink container 13 as
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-18 - wi th engagi ng portions of the housing for causing

el astic deformation of the elastic body by the pushing portion for
closing the cylindrigcal hole. In a fifteenth,aspect of the
present ST d8 Fig:nér&Q stlisvﬁvifd%a“aapgyaﬁiq iWEF-@ébséOBf the i nk

Lk et k™ MBS one v rERSCERaR SHEChER 20U
i R T I
pushi ng SOFETSH Tor GMSANY fornengagihy BREF LRIV C aeti o
def or gmt iy 209 ng LKL ALhba i ng! BYRA 11974122030 8%ngaging
portions 18 of the ink container 11 are provided, and
a wall member 40 projecting the engaging claws 19 is
provided at a handle side end. Thus, a waste ink
passage from the atmosphere communication hole 36 to
10 reach the front end portion of the waste ink container
13, namely to reach the side of the coupling portion
20cC. |
Namely, in Fig. 6, the reference numeral 44.
denotes a cut out portion requiréd in relation to a
15 mold upon formation of the engaging claws at the rear
end side of the waste ink container. Accordingly, in
some molds for injection molding, the cut-out portion
44 becomes unnecessary. Also, the cut-out portion 44
may be covered with a label adhered in a range shown
20 by one-dotted line in Fig. 5 to make the waste ink
passage set forth above as enclosed space. By this.
leakage of the ink from the cut-out porﬁion 44 can be
avoided. o
The gradient of the ceiling of the waste ink
25 container 13 may also be formed utilizing draft angle
similarly to the bottom surface l1lla of the ink
container 11.
Concerning the construction of the waste ink

passage set forth above, when inflow pressure of the
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15 with engaging portions of the housing for causing el astic
deformation of the elastic body by the pushing portion for closing the
cylindrical hole. ' ent h aspect of the_present invention,

Chere | sWRee deakaFROWAngNATGR SHs: MR A PARGALRET 39 JieRin s
Corpri o1 AR LLeCELon O Eha WAk ES: K SbrFRYARISS RIGH blesEd i n
(e Pr | "L PR of she anBalthfs'BE B ALDER SHAId abhe Ik
ol e P KA R compatFRE hal, B BEharRl piouon, SESUPLI 1.
ink cont AiflsBRlre communication hole 36 to cause unnecessary
ink leakage. In case of the ink cartridge to be
employed in such apparatus main body, a construcﬁion
shown in Fig. 7 is desired.
Namely, by providing the atmosphere communication
10 hole 36 at the position inclined toward the coupling
portion 20C than that in the casé shown in Fig. 6, an
ink guide groove 46 from the atmosphere communication
hole 36 to the coupling portion 20 is formed. On the
upper surface of the ink guide groove 46, a 1lid member
15 47 is bonded. As the 1lid member 47, a member like a
tape can be employed.
| By forming the ink guide groove'for the waste ink
from the atmosphere communication hole 36 to the
coupling portion side, the waste ink can be certainly
20 guided to the coupling portion side irrespective of
the type qf the waste ink collection system of the
apparatus main body.
It should be noted that, in Figs. 6 and 7, the
waste ink introduced toward the coupling portion side
25 reaches a storage lower frame 140L of the apparatus
main body as shown in Fig. 8. Then, the storage lower
frame 140L has a tapered portion. Thus, the waste ink
is finally collected to the end portion of the storage

lower frame 140L. When the waste ink accumulated at
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provi ded for coupling the ink container and the waste | I nk cont ai ner,

and the coupling nenber formng an ink gui de path for guiding the ink
flowed fr n1the at nosphere commruni cati on hole(ﬁo a_pr dete m ned 5
posi ti on t&e 1$8d; RPTtHPR; greshg rgdetfrmine erein a

P R AR e, r Bl bl T 7
I t ,
paste ) et SEceAl TEE Loy LA phg, 0801 LU mddSuERUPIAN0N B8 POTLI o0,
d b dl e body f
20,07\ Cotlfnking QECtHIhagek iohe GpIaB) by o necdle booy o

Iﬁre rylant ai ni ngreatesUES fuddfon mlcylbed@ﬁ?énhebe Rorderaasidg body,
stic body belng a donme shaped
of the portion where the ink container 11 and the
waste ink container 13 are coupled.

Figs. 9A, 9B and 9C are enlarged section of the

engaging portion 18 of the ink container 11 and the
10 engaging claw 19 of the waste ink container 13.

In the engaging portion 18, an engaging
projection 29 and a spring portion 30 opposing thereto
are provided. On the other hand, in the engaging claw
19, an engaging projection 28 is similarly provided.

15 As shown in Fig. 9A, the engaging claw 19 is
inserted into the engaging portion 18 in a direction
of arrow A in the drawing, by coupling action of the
ink container 11 and the waste ink container 13.
Subsequently, by inserting motion, the engaging

20 projection 28 of the engaging claw 19 shown in Fig. 9B
tends to pass over the engaging projection 29 of the
engaging portion 18. At this time, the engaging claw
19 is deflected about the base portion serving as
fulcrum as shown by the drawing to pass over the

25 engaging projection 29. In response to this, the
spring portion is deflected as shown in the drawing.
When the engaging projection 28 passes over the
engaging projection 29, respective projections engage

with recessed portions. On the other hand, the spring
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configuration having substantially the sane di aneter to an internal
di aneter of the cylindrical hole. Here, the ink guide path may be

fo;rbmed bi/)oax‘t:lL.lclm 'ﬁpe %%E]%Ir ff??d: I | nge;éggletliﬁ%;[%gn |lr} t coughl ng
menber [ ré%ﬁ g n
t d th_t d t b
Elast i o GERAGLOPoROEEOR 4 (T8 SR FRPBH AL v S BRAgi g snap
t t th th d
POr 1 o0 1) Ay exllgeh B kel o h the 1 nk container c-¢
- 20 - thés%{ggl g%tré gberg@végdfﬁ of the housing

is r and a curve 5%ui 68 ody I M NHo def ornmed condition

'S R5  redtfRctitly "¢nd' Urifddihl/ Blaw187to %mtainsaéﬁéébﬁﬁg

condition when a force acts in a direction for
releasing engaging condition. However, when a force

- beyond the spring force of the spring portion acts,
the engaging condition may be released.

10 Next, with reference to Figs. 10A to 10C,
discussion will be given for a construction of semi-
permanent engagement. |

‘While the constructions per se of the engaging
portion 18 and the engaging claw 19 are similar to

15 those shown in Figs. 9A to 9C. Here, as shown in Fig.
iOA, before engagement, a material 31 to be
solidified. such as adhesion consisted of epoxy resin
is applied on the upper surface of the spring portion
30.

20 The material 31 solidified like the adhesion is
preferably a type to be solidified with time. On the
other hand, it is also desirable that the material is
hafd after solidification, namely has low elasticity.

Upon coupling of the engaging claw 19 and the

25 engaging portion 18, the material 31 to be solidified
like adhesion is not yet cured. When the engaging
projection 28 passes over the engaging projection 29,
the spring portion 30 is deflected as pushed by the

engaging claw 19. However, since the material 31 to
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Assum ng that the internal radius of the housing is r and a curve
radi us of the elastic body in non- deforned condition is R, 1.1 <
(R'r) sinferr]_(r/R), <.1.4_ 10 may he satisfied. The fixing
member nde heQdid ngiks tadhesdon is deforguedg encROemBenton of the
el astic body received within the elgiéic _oﬂéareceptaqle pocti on of
t he khetiwagp tdie nengagding Rertiant i 8 g8 ¢ ofNFGAGIRT €33N astic
body, an lurality of aw portjons used for coupling with the
oot nart 4" £61 B0t Anlapsted. | HORENEE s opae o8GR on an out or
periphery portjion_ . _ of .t cylindrigcal h f.ory en i W Eh.the
pl urali tfcgtf‘é%h(}[%’l n’gs ng&aﬁ*%ﬂaﬁé,ofﬁ}%emﬂ:%rﬁgal Zﬁgi’g‘r@%]ﬁeé lllice The
aboveg an er. obj eet:Sys C . fe n dv, pf the
o oSeht %§§§#?§%\ﬁ§négi&ﬁlf§é8 lith timbCHePSeANtn2 Vs 2485
portion 30 and the wall surface 32 of the container.
Accordingly, after solidification, deflection of the
spring portion 30 has to be restricted. Thus,
disengagement of the engaging portion becomes
10 difficult.
In view of experiments performed by the inventor,
when the material 31 to be solidified like adhesion is
not applied, if the assembled ink cartridge is
assembled from high position, the two container may be
15 disassembled. In contrast to this, when the material
to be solidified like the adhesion is applied, the
assembled containers of the ink cartridge will never
be disengaged.
On the other hand, the material 31 to be
20 solidified like adhesion is not always required to be
adhered to the spring portion 30 or the wall surface
32, and is required to be positioned at a position
where the spring portion 30 may not be deflected.
Therefore, it is obvious to those skilled in the art
25 that such material is not limited to the adhesive.

Subsequently, an embodiment where engaging
projection of the engaging claw is further added is

illustrated in Figs. 11A to 1l1cC.
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beconme nore apparent fromthe foll ow ng description of t he enbodi nents
thereof taken in conjunction with the 25 acconpanying draw ngs.
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drawing 11 (see Fig. 1l1la). When the engagihg
projection 28 passes over the engaging projection 29,
the additional engaging projection 33 also passes over
the end 34 of the spring portion 30 (see Fig. 11B).

By this, as shown in Fig. 11C, a condition where
engagement is completed is established. Thus. by
engagement bétween the engaging portion 18 and the
engaging portion 19, the engaging projections 29 and
28 are placed in the engaged condition wvia the
engaging projection 33.

Even when the force acts on the ink cartridge for
releasing engagement due to dropping or so forth, the
engagement of the tip end 24 of the spring portion 30
and the engaging projection 33 of the engaging claw 19
may not be released. Therefore, when the force is
released, the original engagement condition is resumed
to maintain coupled condition (see Fig. 11C).

Fig. 12 shows a section of the engaging claw 19
shown in Fig. 11A.

The engaging projections 33 take form as shown in
Fig. 12. Then, by forming a groove 35 on the spring
portion 30 corresponding to the engaging projection
33, it becomes possible to adapted without
significantly varying the configuration from that

shown in Fig. 9.
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I nvention; 10 Fig. 4 is a flowhart show ng assenbling process

of the above-nentioned enbodi nent of the ink tank; Fig. 5is a
section of the foregoing enmbodi ment of the i nk tan Fig. 6
i s a perspecti HeB8 ew ShekiREntenFid ngd §9ﬁiﬂ¢|BﬁswqﬂPQ%P9nRQnorage

Erbodi et onoT tutinak (ARECEI0R Upch rruBI the e iRt ”%e vi ew
show 10, 0ok el ey 1408, U R S5 Bl
AL ML MY AN g T e T
5 L By e A RS, g oA
sectionsgftion 43 provided in the ink container 11, and by
engaging the engaging portion 18 and the engaging claw
19 as set forth above. On the other hana, positioning
in the direction perpendicular to the longitudinal
10 direction is performéd by the side walls of the guide
members 40a and 40b of the waste ink container and
contacting portions 4la and 41b of engaging member 41
provided in the ink container 11, as set forth above.
Next, discussion will be given for the coupling
15 portions 20A, 20B and 20C (see Fig. 5) with reference
to Fig. 13.
In Fig. 13, the reference numeral 20 denotes the
housing set forth above. The internal radius r of the

housing 20 as receptacle for the elastic body 16 is

20 substantially equal to the external radius rq of the
-elastic body 16. Here, while smaller radius rq of the
elastic body 16 than the internal radius r of the
housing 20 may facilitate installation, even when the
rq is slightly greater than r, since the configuration

25 of the elastic body 16 may be easily deformed by
applying a force, no significant problem will be
arisen as long as the r; is not excessively greater
than r. On the other hand, by chamfering or rounding

at the inlet portion 20a of the housing or by
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expl ai ni ng anot her exanpl e of the foregoing engagenent ;
- 22 - Figs. 11A 11B, 11C and 11D are sections for
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chasorno Y 1, Shed ehé AP P

addition, by providing chamfering or rounding, bucking

5 of the elastic body 16 or so forth can be successfully
prevented. Also, the preliminarily wetting the
elastic body by waster (preferably a pure water) or
ink solvent, assembling can be further facilitated.

As can be clear from the drawings, the elastic body 16
10 is formed into.a dome shaped configuration having a
curvature R as a sole body.
The crown body 17 is installed to cover the
housing 20. The crown body 17 has aﬁ engaging claw 23
engageable with an engaging portion 25 at the side of
15 -the housing 20, and a pushing portion 22 for pushing
the elastic body 16 in a direction'substantially
perpendicular to the diametrical direction of the
elastic body 16. The reference numeral 24 denotes an
opening portion for guiding the needle of the main
20 body. The tip end 24a of the opening portion 24 is
formed to be greater than the rear end 24b so that the
needle 'certainly locate in the vicinity of the center
of the elastic body. The reference numeral 26 denotes
a communicating portion toward inside of the
25 container.
In Fig. 14, there is illustrated a condition
where the foregoing three parts are assembled. As can
~ be appreciated from Fig. 14, the elastic body 16

before installation of the crown body 17 is in the
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appropriate internal dianeter in the foregoing coupling portion;
Fig. 16 is a front elevation of an end portion of the ink tank havi ng

Che R AL OB ST U e 3 e kb BRCHLBEEE | e ¢
o0 ot S RE e 1988k Eaed v, e soREEbRORA e e ™ 1
L1 U SGEke 17 e, e s TIBB RGP i 1 comeet on
gﬁgslhg} g%%%leﬁgﬁt&i ﬁgol ﬁ-k an E%‘Pﬁ%stag%%%€lﬁhewos¥%mn?gl nventi on;
5 1installed within the housing 20 in a form as
illustrated by the solid line. At this time, with
respect to the internal diameter = 2r of the housing
20, the length L in the direction of section of the
elastic body 16 in the independent form is 2r < L.
10 Thus, in the condition depressed by the crown body 17,
- the elastic body 16 tends to expand in the diametrical
direction of the housing 20. _Since the expanding
force is restricted by the housing, the elastic body
16 is held in a condition compressed in the
15 diametrical direction by the housing 20 and the crown
body.17. By this, even when the needle 27 is pierced
and removed, the elastic body 16 is returned to the
initial condition to close the hole formed by piercing
of the needle 27. Therefore, leakage of the ink or
20 waste ink as the content can be successfully
prevented.
On the other hand, relationship between the
opening diameter 24b at the side of the pushing
portion 22 of the opening portion 24 of the crown body
25 17 and the internal diameter 26a of the communicating
portion 26 at the housing side is 24b < 26a. In view
of depression of the elastic body 16 with the pushing
portion 22 of the crown body 17, it is desirable to

form the opening diameter 24b as small as possible,
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- 23 - Fig. 21 is a perspective view of respective parts
formng the ink coupling portion in the ink tank shown in Fig. 20;

Fig. 22 is a perspective vi,ew showi ng a | ahel 5 printer having_the ink
tank, toWHREBaShdIprESeation tonfha inpeddeagli et afydesirableri g 23
is a perspective view of the

10 sty SpeaRng. SHementiadb \éiﬁg%iﬂﬁ_%rgst Bossibieye”
Present IONSRERIILL Bhedl SHESSenind HELIIUSE b RIS bALE ™ O
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5 the opening diameter 24b sufficiently, in

consideration of thé position error between the crown

body 17 and the housing 20 or so forth, the internal

diameter of the communicating portion 26 at the side

of the housing 20 is made equal to or greater than

10 that of the elastic body. If the dimensional
relationship is opposite, the needle 27 passing the
opening portion 24 of the crown body 17 and piercing
the elastic body, may abut onto the housing to make
further piercing impossible.

15 On the other hand, when the internal diameter 26a
of the communicating portion 26 is excessively large,
the elastic body 16 may be depressed into the housing
when the needle is pierced and may not return to the
initial position even after removing of the needle 27.

20 While fluctuating depending upon thickness of the
elastic body 16 or size of the needle 27, based on the
results: of experiments, when the thickness of the
elastic body 16 is about 3 mm and the diameter of the
needle 27 is 1.2 mm, the internal diameter 26a is

25 desirably less than or equal to ¢5 mm.

Next, with respect to the curve radius R of the
elastic body 16, the internél radius r of the housing
and the diameter x of the needle 27, piercing and

removing ability, and presence or absence of exuding
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hand,

A: good
B: no good in some condition
C: no good
TABLE 1 .
r(mm) | R(mm) | (R/r)sin~1(x/R) | X(¢) | Leak | Piece
I 5 5 1.57 0.8 A B
' 1 A C
II 5 5.1 1.4 0.8 A A
1 A A
1.2 A B
IIT 5 5.3 1.3 0.8 A A
' 1 A A
1.2 A A
v 5 5.8 1.2 0.8 A A
' 1 A A
1.2 A A
v 5 6.4 1.15 0.8 A A
1 A A
1.2 A A
VI 5 7.3 1.1 0.8 A A
1 A A
1.2 B A
VII 5 10 1.05 0.8 B A
_ 1 B A
‘ 1.2 C A
10
As can be seen from the foregoing table, in
relation to the ink leakage, 1.05 > (R/r) sin-1 (r/R)
is required, and in relation to needle piercing
ability, (R/r) sin~1 (xr/R) < 1.57 becomes necessary
15

condition. Accordingly, it is desirable to set R and

r in a range for satisfying:
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13 denotes a waste ink container, in which an absorbing body 14 is

housed. The absorbing body 14 is for absorbing and mai ntaining ink
collected in the waste i nk container 13. Awaste ink Iid 15 is nounted
5 on the waste ink container housed therein the absor bi ng body 14. By

this, a was I nk_sjorage _ chaupber js_fornmed. Wth respect to the ink

cont ai ne\ﬂa' 0% <1§,R}t”h)e g?‘-& v ‘§/§S}jﬁt & %%/ way of ultrasonic wel di ng.
On the other hand, the waste ink container 10 13 and the waste ink lid 15
are assenbl ed by way of ul trasoni ¢ wel di ng. In the lid 12 of

e SRR e 08, 8 SO B A
he” B e ot L0 oR P LB RN, GOCFK SRR FrdBIETRE L0 REC) Ol et

By this, g, g%pkio&g é)gﬁ%'g?g,%ép ’ t he apparatus nmain body for flow ng

the ink an fort rmed. The ink container 11 and the waste

1.1 < (R/r) sin-1 (r/R) < 1.4

10 Here, the mark B in evaluation of the ink leakage
represents the case where ink leakage is caused after
removing the néedle when permanent strain is caused in
the elastic body 16 by maintaining with piercing the
needle 27 under the environment of 60 °C or so forth.

15 On the other hand, the mark B in evaluation of needle
piercing ability represents, in consideration of
convenience of use, a level to be judged too hafd for
ladies or those having small power.

On the other hand, the shown embodiment of the

20 ink tank has a construction as shown in Fig. 5, and
when the ink in the ink container is consumed out, a
needle for ventilating internal air is pierced to one
of the coupling portion, and ink is re-filled to the
other by means of injector or so forth. Furthermore,

25 Dby providing new parts of the crown body 17 and the
.elastic body 16 and exchange with the old ones,
completely equivalent performance to the initial

condition can be recovered.
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20 ink container 13 are engaged and integrated by engagi ng portions 18
and engagi ng claws 19 as di scussed later, to forman ink tank, nanely,

k trid Her ei t h Fi 4, dj t
flow'sr an i ok TonadaibacH ot B61 S GLRge the me Laudalo o h! this shown
nmbodi t of th k t be di d . As the ink
gon?a: g%ﬁo %n&mz‘:??ga}?%et?%o#’e y I€%g‘sl\ﬁ§st"g1+ﬁ]r? P&ﬁlﬁﬁﬁr?’é? t he
o bl Bl s WSOk o R G T

f or med Bident parts
of ast] o SoRaThee il Beres ”B*Ei%% At i FERieATIY, %"f‘én%% e

nol desi f%%ﬁéﬂ%“ﬁhaethﬁé’ '§h ﬂai%%g‘ﬂﬁ@ 5 forth nay be

enpl oyed. rthernore e absor 6ne formed by
cli cki ng Ry R LEPRARS e 0b1S Bo forth and thus being difficult to

be attached by the ink, and being capable to permit

observation of the condition of the ink in the certain
extent, accumulation of the waste ink in the excess

10 amount in the waste ink absorbing body by repeating
re-filling of the ink to cause overflow from the waste
ink container can be_successfully prevented.

It should be noted, however, that, even when
overflow is caused, the ink may flow toward the

15 coupling portion as set forth above, if the ink sensor
as set forth above is provided, it is possible to
eliminate possibility using the ink tank in the
condition where the waste ink container is filled up
with the waste ink and thus is causing overflow.

20 On the other hand, providing the material having
water absorbing ability in the coupling portion side
of the main body is desirable in viewpoint of
reliability of the overall apparatus.

Fig. 16 is a front elevation of the shown

25 embodiment of the ink cartridge as viewed from the of

the éoupling portion side. |
Respective of the coupling portions 20A, 20B and
20C are respectively provided at predetermined

positions from two reference surfaces. These
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forth having absorptivity by sinply pressing. It shoul d be noted that

as the material of the elastic body 16, an elastoner can al so be
enpl oyed. 10 As a process st at_first, t he, i cont ai ner
11 and m@ﬁ%engealsél%%%%ﬁﬁl édf%yaaﬁpt@ld to Cerlt nvit Sael ding. At this
time, since the ink cont,ai ner the ructi ona
conponenP¥ AL LRTEANGE POKLLONS [ 1§ I:bﬁ 4 ‘gg reBle to

For veri LoRMFdont it =pbal “'éa?éua%aé aom:r“‘ﬁoa? %22% cd fnk o
ok ook Lonifl 44tk el o 1B SR BRI GpA0. e 01 1D,
et *&@a@% o L s giger e
LLeE:Eefor caﬂ:lll-{m'b r ﬂslg?rzig?tgasrrjb glsg 5 or not f: g‘lp%?fo§%%%?1?g2k| gﬁgck
(3)|Wmtre@€%éﬁé@r@ﬂmtﬁédhokizéhﬁams@iﬂééﬁh&n, as can be clear
from Fig. 16, only the coupling portion 20A in the
uppermost position is provided with offset toward the
10 reference surface side in comparison with other to
coupling portions 20B and 20C. A space defined by
offset of this coupling portion 20A, a convex portion
48 is formed. The convex portion 48 is formed to have
a height substantially equal to the front end face of
15 the ink cartridge (see Fig. 5) and performs the
following function.
Figs. 17 to 19 are illustrations for explaining
functions of the convex portion 48 showh in Figs. 5
and 16 and are sections showing positional
20 relationship of the needle 275C of a supply needle
unit 275 and the ink cartridge 10 upon loading.
At first, associating with loading of the ink
cartridge, immediately before contacting the elastic
body 16 in the ink cartridge 10, since-no force will
25 act on a lever 275D, a valve 275A is biased by means
of a spring 275B to maintain the communication passage
in closed condition. |
Next, when insertion of the ink cartridge 10 is

further progressed, as shown in Fig. 18, the lever
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the waste ink container 13, and (4) the waste ink lid 15 i s assenbl ed
to the waste ink container 13 by ultrasonic welding. (5) Even in this
case, |eak check

. 26 of the
wel di ng pot?PoRti £hrrsupPRdy ineeddm unit| 275 reaghesd e ¢entactat,
even in this case, ressurjzation of the i,nternal s e be
per f or med1t té’ﬁa QPRVE té?‘@ncé%mﬂl% cﬁﬁﬁo&%l%a§§1?&e Eié 3). 5
(6) The ink pt ainer.and the waste.ink containﬁ{ assenblgd wi t hout
| eak as ¥2Sh GHRLRY . o e Porfion, Bayinorhhe | GPERE GAtiOnab ed

by n9e0un e o WRETGAE AL B Hegau Pike o beads Soatalger
(7) Next ét@]ggugggte&iﬁg%at%ﬁeisc sBbay" 13 4RH is 1déatel mcéﬁfﬁ Wrd
ink cartridge. On the other hand, a this time, the
lever 275D is just come into contact with the convex
portion 48 of the ink cartridge. In contrast to this,
the depression force from the ink cartridge is just
.10 about act. Accordingly, at this time, the valve 275A
maintains the communication passage in closed
condition.
Next, as shown in Fig. 19, when the ink cartridge
10 is further inserted, the depression force from the
15 ink cartridge acts'on the lever 275D to depress the
latter. By this, a connecting lever 275E is displaced
toward right in the drawing about one end serving as
fulcrum. As a result, the valve 275A connected to the
lever 275E is displaced toward right against the
20 Dbiasing force of the spring 275B to establish
communication between the connection pipe 275D and the
communication opening of the needle 275C.
As can be clear from the discussion with
reference to Figs. 17 to 19, the supply needle unit
25 275 for circulating the ink to the ink cartridge from
a not shown sub-tank at first enters the portion of |
the communication opening of the needle 275C into the
ink cartridge associating with the insertion operation

of the ink cartridge 10. Subsequently, the valve 275A
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housi ng 20 of the ink container 11 is provided upwar dl y. Then,

usi ng

one of the housing 20 in the 15 1lid 12 as filler opening and the other
housi ng as ventilation opening for the internal air, necessary
amount ofis repénedduppineathes) Wm®ﬂ§afm&e melgmlonShlph@ﬁ¢w¢e§ofcnth

I's perforned as verificatjon_of

20

i nk cont Bepdle 275Ggshw defarymined) to, RSFRES %r QREGING 17 are

filled anount _of the |nk as required.

tivenl engthnh pHf thee L%I5285%I@%@dth@9)lqn@th of &th&tic bodies

16 are assenbled to t he hqusi ngs, 20 _of the in tai ner, and the waste

fitted to the elagtlc bod .16. Thus assenbly of the 25 coupling portion
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n of the

inserted into the cartridge to cause leakage of the
ink from the sub-tank side via the communication
opening of the needle 275C,

As set forth above, the convex portion 48 is
provided for valve operation of the supply needle of
the apparatus main body side. However, projecting of
the convex portion 48 into the recessed portion of the
lid 12 of the ink container is for facilitating
production of the coupling portions 20A and 20B as set
forth above. Namely, in formation of these coupling
portions, the elastic body 16 is mounted in the
housing 20, and the crown body 17 is furthef mounted.
Mounting operation is facilitated since the
surrounding thereof is the space of the recessed
portion. Therefore, the convex portion 48 to abut
against: the lever 275D as set forth above is projected
intb the recessed portion.

It should be noted that the ink supply needle
275C as set forth above is for returning the ink
recirculated from the not shown sub—tank to the ink

storage portion of the ink cartridge, and thus passes

through the elastic body 16 at the coupling portion

20A. Other coupling portion 20B connects the supply
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21 may be cut into a pattern corresponding to the ink col or.
Through the foregoing process, the ink cartridge Is conpleted. It

shoul d be noted that the foregoing - 5 flowis nerely one exanple, ,and it
i s the n@edler for pepfpxminiht inke sapRkY| ERg LR rapPPaxatipemBdiied in

cartridgbotlo On the exhezs haRdy Fhsm CABPII RPERLAS 406 OF |
PLOGUC! 193, 0SERS ARSLoLILINAPOLY dB RO, conaBlP SRL oot N0
(D 2beorlim Boge: incHaid il LS ViRles S Slieh Pehe Vufllgeosertl 1 1o
o ocses Jo0Pes IRt Wignkies o™ g nocdtBECH WY BHELASH Adegle
absor bi ngPodY connected with the coupling portions 20B and 20C
do not have the wvalve construcﬁion as set forth above.
An example of the other coupling portion in the
cartridge according to the piesent invention will be
10 explained as follows: o
In this embodiment, assembling ability can be
improved comparing with the former embodiment.
In Figs. 20 and 21, the reference numeral 20.
denotes the cylindrical housing. Within this housing
15 20, an elastic body receptacie portion 20a for
receiving therein the elastic body 16. An internal
radius r of the elastic body receptacle portion 20a

and the external radius rq, of the elastic body 16 are

set at substantially equal dimensions. Here, it would
20 facilitate assembling when the external radius rq of
the elastic body 16 is smaller than the internal
radius r of the elastic body receptacle portion 20a.
However, conversely, even when r; is slightly greater
- than r, since the configuration of the.elastic body 16
25 may be easily varied by externally applying a force.
- Therefore, no problem will be arisen as long as the rq
is not excessively great. Also, by forming chamber or
rounded portion at the side of the inlet 20b of the

elastic body receptacle portion 20a, or by forming_the
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14. 20 Cn t he other hand, inspection can be done easily si nce
checki ng whet her the wel ding of the ink contai ner and the waste ink

container is firmy perfornmed, or not can be checked i ndependent]y.
Al so, chemferher moundedoPakt PRy thesdowarssuréacs béa of the

portion where the welding failure occuyrs, isS easy to facilitate
i nvest i gkt¥erebASERE ¥ &ﬁdt%ﬁ?ﬁ@gllngmﬁgéi&tXWc?ﬁi,ethe failure due

cont i nuAMBTOYEA-a Th ABRHIGEN OrORE TR hLi ENartE TRUSHD Lhoul d -
2 he Wcieting B BSETRIHaO 8 BB GRS SulBa | RO P
(el AR LRy 6 AR DR ol (RABBAT |
In of the ink (preferably pure waster) or the ink solvent
may be further effective for facilitating assembling.
The elastic body 16 is in dome shaped configuration
having curvature R as independent body, as can be
10 clear from Fig. 21.

On the outer periphery portion of the housing 20,
the crown body 17 as fixing member may be engaged and
fixed. The crown body 17 is substantially chindrical
configuration and has a plurality of (two out of three

15 are illustrated in Fig.21l) claw portions 23.
Corresponding to these claw portions 23, grooves 39
serving as engaging portion for guiding the claw
portions 23 and engaging therewith are provided on the
outer periphery portion of the housing 20. The groove

20 39 generally comprises a first groove portion 39a
downwardly extending from the upper end of the outér
periphery portion of the housing 20 along the axis of
the housing 20, and a second groove portion 3%b
extending in circumferential direction from the lower

25 portion of the first groove portion 3%a. At the front
end portion of the second groove portion 39b, a
stopper portion 37 is provided for preventing
overrunning in rotation of the crown body 17. Also,

on the upper edge portion of the second groove portion
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the prior art, welding can be nade stabl e agai nst bow ng of the part,
di mensi onal fluctuation or so forth. Also, a large welding device is
22?&?33@?%.ngogw%%ﬁipntéit@&éé'té%b“ {ngapor e S8 L E GRS i
fo be  ECLCPAEYattig: the FLaoRGTFLORo e kF 1Rt SR b@”aé'gé‘% e e
PS'rtyﬁrSﬁy%ew”%aépﬁ#f%%f@%%'%i#ﬁ%%‘éﬁgeptoel‘fpfﬁéhﬁﬁiat PR Sthdd 2 °°
Lnra;g{: 2;}{&}5& h%lljsednf or ﬁ[ow we d%%é&?'[l?u%'ﬁe n%‘g%‘gﬁ?t ZD(SP%ESII 22

g;rGI ?féﬁlblaﬁ/ fsa@% ?Hg:éé]r?lag:tl@tlﬁég'?l 1f60rr}<?]&sng§gﬂi§ﬁc%§t% hand have

cont a ner TastAg W&“%&%‘%ﬁ??ﬁfﬂ’fﬁfﬁ%ﬁﬁr 200 ($E Sl HOBLAGe dank
pablllty of visually
close the cylindrical hole 26, is provided at inner
side of the claw portions 23 and higher position than
the claw portions.
10 Here, installation of the crown body 17 to the
| housing 20 will be discussed.

At first, after receiving the dome shaped elastic
body 16 within the elastic body receptacle portion 20a
of the housing 20. Then, a plurality of claw portions

15 23 of the crown body 17 is positioned relative to the
first groove portions.39a;

Then, by depressing the crown body 17 downwardly
along the axis of the housing 20, the elastic body 16
is elastically deformed by depression in the direction

20 substantially perpendicular to.the diametrical
direction of the elastic body 16. When the claw
portions 23 of the crown body 17 reaches the lower
ends of the first groove portions 39a, the crown body
17 is rotated in circumferential direction of the

25 housing 20 (clockwise direction in Fig. 21) until
abutting against the stépper portion 37. By this, the
claw portions 23 is guided into the second groove
portions 39b beyond the engaging portion 38. At this

time, even when the depression force onto the crown
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checking a remai ni ng amount of the ink. 25 Next, in Fig. 5, a bottom
surface 1la of the ink container is formed to be | ower at the coupling
portion side in_the condition_where thf i Nk _cqnt ai ne 11 is in rat ed
with the RRdYelhidg chedanseds tae clay,por St Ir%é i HPWG nt of

the i nk beco smal |, the

iRk f:gnbﬂ'érggﬁgaﬁf%t EBeatumP]%rnglg.geofp?ﬁEioris Z%BLBhengg?)%??fion ﬁOB]; | t |

by PP ool dre EBEL R b S8 o T ot ai mer 11 by

way of "Efgg'tg.%a[%ﬁ' a%'form%d elas@ca%gaxff?e comuni cation hole 36
wa i'n

provided Tnh ste 1 nk contal ner ains the interior of
the wgste ink cant ai,per ! nREF PEREEC HHE B4 204 pheyeby gmakes
flowwgf t he vvasit)ee ?%E’%\%%akt)ﬁenglo couplti ng posél'tiléorufngo@?r omot e appar at us

main bodythe crown body 17 and the elastic body 16 are in

contact with each other with.in slidable state at low
friction. Therefore, torsional force may not be
created in the elastic'body 16 by rotation of the

10 crown body 17. Thus, an elastic component of the
elastic restoration force along the direction of the
second groove portion 39b due to torsional force
exerted, is small, engagement of the upper edge
portion of the second groove portion 39b to the claw

‘15  portion 23 may not be releaéed by the restoring force
of the elastic body 16. In order to more certainly
prevent releasing of engagement, in the shown
embodiment, the claw portion 23 engages with the
engaging portion 38 of the second groove portion 39b

20 to complete installation of the crown body 17 to the
housing 20. _

After completion of installation as set forth
above, the claw poftion 23 of the crown body 17 set
forth above is biased upwardly toward the upper edge

25 portion of the second gﬁoove portion 39b so as not to
pass over the projection form engaging portion 38.
Thus, the crown body 17 may not drop out from the
housing 20 by vibration, impact of dropping,

environmental condition, such as heat cycle or so
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smooth. The at nbsphere communication hole 36 is | ocated away fromthe
coupling portion 20C of the waste i nk container 13. Since the position

oct 1 on2arthe IR ehremi dhres ahdtineuindr sl o ke,

Paste | netebiaotneank by khe( elastie, BoR, 198 LHE Za%ﬁrmtthe
cor | oot 2 UWIEE TRE Wer redbased chdi i Ioard i HELLT Sip oBRE o0 L
k- ay AROPH oAb pEatE ia +nz<h‘?=%fmr,§§?§a. ving MEGE TR ipPR R "
user's 2%a199d PRGOHER: wi éutsa?ﬁﬁ g 5@ Ce ’Ehé"a kher 13a

of the waste I nk contalner I's [ower af t e Sl e coupling portlon
20C and agwabend Cfof@éphwgzwéddlrecﬁopént iEem haltd@;e thé& container

11 is prOV|ded on t he upper surface of the waste ink container 13 as
- 30 - diameter may be applied to the crown body 17.

Therefore, even when non-expandable material of the
crown body 17 and high rigidity material of the

10 housing 20 are combined, assembling is easy. Also,
without applying significant stress on the crown body,
a coupling portion having high reliability can be_
provided. _

In Fig. 21, the reference numeral 24 denotes an

15 opening portion for guiding the needle of the main
body. The tip end 24a is formed wider than the rear
end 24b so that the needle may certainly be positioned
substantially at the center of the elastic body with
respect to position error to the needle of the main

20 Dbody side. At the lower side of the opening portion
24, the foregoing pushing portion 22 is formed. On
the other hand, in the drawing, the reference numeral
26 denotes a communicating portion (cylindrical hole)
formed at the center portion of the elastic body

25 receptacle portion 20a of the housing for establishing
communication with the interior of the container.

It should be noted that, in Fig. 21, a distance

from the surface of the ink container to the upper

edge portion of the second groove portion 39b of the
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shown in Fig! 6 to thus forma guide portion for the overfl own ink.
Nanmely, on the upper surface of the wast e i nk container, guide nenbers

engagi ng BARSEAGG HoSetaRs 13- %i T d#eé‘%né%me@ﬁag' ”%a%pt SN
engagi ng Ehaws ey (ko104 §2) the haht S eLnd® Hhud Mmast e i nk
passade, 400 LisegliBsPhe CTIVACAL %ahwna%@r;%%ﬁ@a%w% o
e CouPI4EScRY flm bodP17 ine eoa MERn 2 Badmbk AR CLC"
mol d ypory fgr Hd.! OnAef cHie apRgl e antngt tilee rsabrojectmg
amount of the engaging portion 38 of the housing 20 is
0.2 mm, for example, approximately 0.4 mm of gap is
formed between the claw portion 23 and the engaging
portion 38 at the maximum depression amount.
10 In this embodiment, it is needless to say that
the coupling portion preferably satisfies the similar
condition to the former embodiment.
Fig. 22 is a perspective view of a label printer
as an ink-jet printing apparatus, to which the present
15 invention is applied, in a condition where a cover 111
of a roll paper supply unit 101 is removed and a
printing head 102 is opened'by pivoting upwardly, and
Fig. 23 is a perspective view showing a condition
where a front cover 113 of an ink cartridge portion
20 103 is opened. _
As shown in Fig. 22, a roll 126, on which a roll
paper 124. to be housed within the roll paper supply
unit 101 is wound around, is mounted on two driving
rollers 301 (one is not shown) provided on the bottom
25 portion of the unit 101. The outer periphery side of
| the roll 126 and driving roller 301 are held in
contact associated with depression force.by own weight
of the roll paper 124. In this condition, by rotating

the driving roller 301 or so forth by driving force of
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end side of the waste ink container. Accordingly, in some nol ds for
I njection nolding, the cut-out portion 44 becones unnecessary. Al so,

Shown 2808 y‘%&r«é&r&?(ﬁm“pﬁ‘e—@m EhPN TR, BAPSTnA 1A IR SVRETTOSE passage.
the cut BRELBHATSNLE4 Lot BEbATAtifg) dsgm the roikla%@é’f Fadterfist he
o100 0 o e e B Ao LRSS 111
COm 110 b aha, SERADRRIA B AL s AP 1
- 3l paper feeding mechanism 104 (detail thereof is not
shown) between a printer head portion 102 and a
cartridge receptacle portion 103. Accordingly, in
order to adjust feeding between two portions, in the
foregoing rbll paper supply, feeding of the roll paper
10 is controlled to form a loop (slack, not shown in Fig.
22) serving as a buffer. Namely, when a loop sensor
(not shown) fails to detect a loop by feeding in the
feeding mechanism 104, the foregoing driving roller is
driven to perform feeding of the roll paper with
15 forming the loop.
The paper guide 131 is provided for sliding in
the width direction of the stored roll 126. Namely,
upon storing the roll paper, the paper guide 131 is
slide in a magnitﬁde greater than the width of the
20 roll paper 124 to mount the roll 126 on the driving
roll. Thereafter, the paper guide 131 is slide to the
width of the roll 126 to abut a part onto the core
member 125 of the roll 126. By this, upon supplying
the roll paper 124, vibraﬁion of the roll paper 124 in
25 the width direction at the upstream side of the
driving roll in the feeding direction can be
restricted with permitting a given fine wvibration. It

should be noted that, in the paper guide 131, a
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waste ink flowng into the waste container 13 upon col l ection of the
waste ink is relative high due to specification of the apparatus or so
forth, the waste ipk in.,the container, pay be .discharged.through the 5
atnnspheﬁ&QQPmﬁnﬁéﬁiéhrh Aot b @méi@%%n@@é&&%@n of the Pekeige. In
case of the 'nk.cartrkggﬁ t.,0 be enpl oyed i n such apparatus nmain body,
a const r @44 is Prgwhdefh Fig. 7 is desired. Nanel y, by

i di h h ' ' . e 36, i L i nclined
providing the stmasherg SoBMALEL A0 Bl 3041 lie POSLELR, el ne
o0 e ol AL LA GBS FRLRE ) Biplcrp AEELGA "ol %
ou1 %5 " iR o 10k IR opIEiLyy d00detg Sigepbel Brer 47 o

gr oove f prdPeasast € THE obliduély!t FecdimgPinit copguiheatiddshe 36 to

obliquely feeding rollers (not shown) contacting with
the lower surface of the roll paper 124 and obliquely
feeding rolls 129 and 130 opposing to the obliquely

10 feeding rollers and contacting with the upper surface
"of the roll paper 124. Two obliquely feeding rollers
comprises driving roller opposes with the obliquely
feeding roll 130 and is driven by driving force from
the side of the feeding mechaniSm, and a driven roller

15 opposing to the obliquely feeding roll 129 and is not
positively driven. Respective rollers are mounted for
rotation in a direction obligque to the feeding
direction of the roll paper (rotation shaft lies
obligque to the direction perpendicular to the feeding

20 direction)._ On the other hand, the obliquely feeding

| rolls 129 and 130 are also mounted in obligque relative

to the feeding direction similarly to the obliquely
feeding rollers. It is possible that by these
obliquely feeding rollers and the.obliquely feeding

25 rolls 129 and 130, a feedihg force in oblique
diréction is applied to the roll paper to be fed to
depress onto predetermined guide at the back side in
the drawing. As a result, since the roll paper 124 is

fed with restriction of the feeding direction to the
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coupling portion side,

coupling portion side irrespective of the type of the waste ink

col l ection Sésten1of t he appar at us mai n body It shoul d be

noted t hpredetEmgrinedadirecthen, gOQ\ﬁsP@rﬁQ(rmﬂﬂﬁ@dGdef@QMthe

coupling portion side, 25 reaches a storage |0 gﬁ[ frame 140L of t he

appar at uscan bgaiobtainess wihaut, aagsing

echaon REgEhrower
red ,portion. Thus, the waste ink is finally

the waste ink can be certainly 20 guided to the

frame 140L h a tape
coIIectedf?% éﬂHIEGFF#Hh of the storage | ower frane 140L. \When the

waste i nk accu ated
end portion be

measupe, REEHeRE *5’1‘1'3“ﬁf&&%@?ns*%%ff?éég&é%s“ée%%%kgﬁdi% Brin e

10

15

20

25

cartridge receptacle portion 103 is neglected from
illustration in Fig. 23. The roll paper feeding
mechanism 104 is constructed with a plurality of belts
arranged lower side of the roll paper 124 in the
drawing (accordingly arranged at upper surface of the
cartridge receptacle portion 103), rollers provided at
upstream side and downstream side in the feeding
direction for driving the belts, and spur arranged on
lower surface of the printing head portion 102 and
driven by a predetermined belt among a plurality of
belts.

In Fig. 23, the ink cartridge receptacle portion
103 has four cartridge receptacle chambers 140Y, 140M,
140C and 140Bk corresponding to four kinds of inks of
vellow (Y), magenta (M), cyan (C) and black (Bk)
employed in the shown embodiment of the label printer.
In the ‘vicinity of the inlet of respective cartridge
receptacle chamber, shutters i42Y, 142M, 142C and
142Bk for substantially shielding the inside of the
receptacle chambers are provided. These shutters are
pivotally supported at the upper portion so as to
prevent the user from erroneously inserting hand
inside of the receptacle chamber and contacting with

the ink supply needle. Upon insertion of the ink
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5 Next, discussion will be given for construction of the portion
where the ink container 11 and the wast e ink contai ner 13 are coupl ed.
Figs. 9A, 9B and 9C are enlarged section of th engagi ng portlon 18 of

the i nk camtatirdgel1bahdesbing teh@aghng:t@mtwam tHee whaCk sk
cont ai ner 13. I'n the engagi n portlon 18, quaglng
proj ect i ©f Z@leiriﬁeéem%be 2] 8 ATk E'F-gé? er $% ptBvi ded.
On the other_ hand, in the engagi ng clam/ 19, an engagi ng projection 28
|s S|n1IH¢FfCHFBV%H§@r¢EPn- As shown in Fig. 9A the engaging claw 19
inserted into ortion 18 in a direct f
A in the dr awi $48, cﬁ}" &%pFﬁﬁ%’gcﬁJ{B & I@lsc{lsﬁ%cgﬁ?’lﬁgﬂer 11 gnda'[ ng
conta|ner ubsequent |y t

engggﬁ SFiARoue: S EB 5RA RO SngRy AaeakiE R ikn O
t ends to ke t

a HRISTINES BT FHAGNEH it Pathidiggietl o asg%ilﬂ*tﬂ‘?hé"’[)a'sé’”

por“‘”‘ﬁSTQrEEaﬁhe waste ink container, the flown out ink is

guided to the predetermined position through guide
passage defined by the member for coupling the ink

10 container and the waste ink container.

As a result, in the ink tank, in which the ink
container and the waste ink container are formed
separately and these containers are coupled, stain by
unnecessary ink is avoided to provide highly reliable

15 ink tank.

On the other hand, according to the present
invention, the ink tank of low cost and stable
performance can be easily supplied without requiring
any expensive apparatus.

20 Also, according to the present invention, since
assembling of the elastic body is easy, it is possible
to assemble even after filing of the ink to increase
freedom in setting of the process steps. Furthermore,
damaging of the elastic body by the injection needle

25 upon injection of the ink can be resolved to improve
reliability. On the other hand, since no force for
expanding diameter will be exerted on the crown body,
even in the combination wherein the crown body is

formed with a non-expandable material and the housing
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fulcrumas shown by the drawing to pass over the 25 engaging projection 29.
In response to this, the spring portion is deflected as shown in the
drawi ng. When the engagi ng projection 28 passes over the, engagi ng

proj ecti drs 2Bormeshestt thehigh scigddd tangaaberialy aspepdskagp6an ons. On
t he ot her hand, the spring

. ) ., - 33 -,
porti on ¥® A0Bef @asikyng aau)datably ngligble ruPling REGEAEorti on
18 and the engaging c|law.19 .are firmMy engaged. and fixed. .
For ot has, BRI dRdsidious causing, SIRCE: 880 S\hems A0 ol aw 10
to mai nt ai,n_engagi ng_ condition when a force acts in a direction for
releasingjgﬁgﬁgpﬁ6133W3¥tion. However, when a force beyond the spring

for cegof “the S NgLBRAIA, 35b8ording B8 THEA%PACH {h08nTRGDE

releaged.
it is possible to provide the ink tank which has good

needle piercing and releasing property and to
- certainly close after removing of the needle.
The present invention has been described in

10 detail with respect to preferred embodiments, and it
will now be that changes and modifications may be made
without departing from the invention in its broader
aspect, and it is the invention, therefore, in the
appended claims to cover all such changes and

15 modifications as fall within the true spirit of the

invention.
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10 Next, with reference to Figs. 10A to 10C, di scussion wll be
given for a construction of sem - per manent engag

et Wnile
the constructions per se of the engaging portion ’ﬂn mﬂumﬁﬁHMg
cl aw 19 WHATs|H$ | GEAIMED 5IBkose shown in Figs. 9A to ‘9 il in
Fig. 10A, before engagenent, a material 31 to be solidified such
as adhesi on consisted of epoxy resin I's applied on the upper surface

2&222?592‘5“9 ﬁﬁr%}‘plﬁ?etag#ﬁ%ﬁ JBEoFsnge 98 TRl Rft R R e
' it . ' . : .

2o 1 B340, AEBRFHELCHAR L8] el LA Sl i gk
enga ng8§#§¥¥£$#§2 é%ﬁ§%2§sgggﬁglng portion 18, the material 31 to be

solidifi ron"1s not yet cured. Wien the engagi ng

o o) €511 91 20 85188, MShCIEIaRLRLRS OLREL SO0 o pe udsashil o
since thg Ry &b+ #ht3hd apparatus; - 34 -
a waste ink container storing the ink used in
said printing apparatus;
10 an atmosphere communication hole provided in said
waste ink container; and
a coupling member provided on one of or both of
said ink container and said waste ink container and
provided for coupling said ink container and said
15 waste ink container, and said coupling member forming
an ink guide path for guiding the ink flowed from said

atmosphere communication hole to a predetermined

position of said ink container or said waste ink

container.

20
2. An ink tank as claimed in claim 1, wherein said
ink guide path is formed by a guide surface of
coupling operation in said coupling member.

25 3. An ink tank as claimed in claim 1, wherein said

ink guide path is formed by a groove formed on guide

surface of coupling operation in said coupling member.

This Sheet Has Been Replaced
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be solidified Ii ke adhesion is defornmed, engagenent be““l““"lun"ljl "IIJ" I!II

engagi ng portion 18 and the engagi ng claw 19 is not intérférel.

ol a1 {1 chi- 11 kgUTLRIERT B8 S MPod T AL nd /halMEH TN SBFFng

Ot or "ol HRETPERH b, LABRI donahoek qyRt DOLR B baid dnk 30 has i o' be
11 cul eontainer apd B EMETRE Sk dBpERRECE0A ERREE S,
the asserbpbiir, s f7 i furde B8k, 15 S PR i S post i ot the two.

contagner may be 15 disassenbled. In contrast to this, when the materi al
to be"solidified |like the adhesion is applied, the

5. An ink tank as claimed in claim 1, wherein said
coupling member has an engaging recess portion, an
engaging snap portion engaged with said recessed
portion by elastic deformation, and a spring portion
10 biasing said engaging snap portion in a direction for

fixing engagement with said recessed portion.

6. An ink tank as claimed in cléim 5, wherein said
snap portion includes engaging claws respectively
15 engaging with said engaging recess portion and said

spring portion at the tip ends.

7. An ink tank as claimed in claim 1, wherein a
projecting portion to contact with a predetermined
20 member of said printing apparatus associating with
loading operation to said printing apparatus, is
provided on a coupling surface in said ink container

tq'be coupled with said printing apparatus.

25 8. An ink tank as claimed in claim 1, wherein an ink

is filled in said ink container.

9. An ink-jet printing apparatus for performing

printing on a printing medium employing an iﬁk—jet
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assenbl ed contai ners of the ink cartri dgu“l“‘ml“mmuu“l“l“‘ be di sengaged.

On thfa other hand, the material 31 to be *20¢sotidl!fi‘ed’like adhesion is
not al wa reqwredto be . .adhered to the spring portion 30, or the wall
surface }ll’lea@z imnahicheath gkt bap& FR% ¢ £ER d-rﬁ pa&ik |fo‘Pl be  yhere
the spring portion 30 not be defl ect ed. efoga % ObVIOUS to

tgﬁse skuseqd iR ﬁwé"éﬂ%i@q IBRPRT A Uit 3R AT §'

adhesi ve. Subsequent | di nent wh

proj ect | HF ALLRG SRRIATA u(ﬁ'a\/\%%‘% q%)o I e&ql&ggl ri?%g'hg?r ated in
Figs. 11Ato 11C . k ég b
&rnlarlytc)tﬁ@f%ﬂ%gspﬂfaﬁqﬁreﬁ&%ﬁ%ﬁPcFQﬁ:ﬁP _ ez%%%nbﬁ&jthh
respect to I ep%qglqgilqg Qf)ga{npélt&g; in the di rectlon as shown by the

arrow A i
a waste ink container storing the ink used in

said printing apparatus;
an atmosphere communication hole provided in said

waste ink container; and

10 a'coupling member provided-on one of or both of
said ink container and said waste ink container and
provided for coupling'said'ink container and said
waste ink container, and forming an ink guide path for
guiding the ink flown from said atmosphere

15 communication hole to a predetermined position of said

ink container or said waste ink container.

10. An ink tank, comprising:
an ink container storing an ink emplbyed in a
20 printing apparatus;
a cylindricai hole provided in said ink container
and adapted for supplying said ink;
an elastic body closing said cylindrical hole and
pierced by é needle body for supplving the ink to said
25 printing apparatus; and
a fixing member for maintaining closure of said

cylindrical hole by said elastic body,

/.
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~drawi ng 11 (see Fig. 11A). Wen the engagi ng 5 proj el:“ll“lul"l"SI“HLHmaullllver

t he engagi ng projection 29, t he additional engagi ng pfojlectt orf 33 al so
passes over the end 34 of the spring portion 30 (see Fig. 11B).

By this, as shwherein gaidcelastdibedy Weas ca dome:shaeednt s
conpleted I s_established, Thus, by. 10 enga enent bet ween e engagi ng
portion rPRfdguration bayHad Spbstantiall gﬁ@ﬂﬂ;éﬁ%?@&ﬁﬁnm 29

and 28 are placed ip the e ed condj |on VI a_the ngagi ng

proj ecti diP 330 interna é}‘é{f‘ﬁggg 333+ e YINAR1CRL 1?'f?(f%artrl dge for
15 rel easi ng engagenent due to dropping or so forth, the engagenent of
the tip end 24 of the spring portion 30 and t he engagi ng projection 33

f th | 1 b | d. Th f wh he f
05 18 Lo ik %qrﬂfhagg MRIAHRAC condi tion | s resumed 20 to
ITB.I ntain coupl ed VSQQQQ ' §§t5191e%19>r st-]._orlnglg'ﬁ % nk2uEYSi A

section of the engaging claw
a printing apparatus;

a cylindrical hole provided in said waste ink
container for introducing the waste ink;

10 an elastic body closing said cylindrical hole and
pierced by a needle body for introducing the ink from
said printing apparatus; and'

- a fixing member for maintaining closure of said
cylindrical hole by said elastic body,

15 wherein said elastic body has a dome shaped
configuration having substantially the same diameter

to an internal diameter of said cylindrical hole.

12. An ink tank, comprising:
20 an ink container storing an ink employed in a
printing apparatus;
a ‘waste ink container for storing an ink used in
a printing apparatus;
a first cylindrical hole provided in said ink
25 container and adapted for supplying said ink;
a second cylindrical hole provided in said waste
ink container for introducing the waste ink;
" a first elastic body closing said first

cylindrical hole;
_—_________________
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The engagi ng projections 33 take formas shown in Fi U"M""’H"Ml,mm
hes

form ng a groove 35 on the spring 25 portion 30 correspondli ng tlo tehe

ti : , :
ol gni't1 cant 'y BeSFeEnih e dRF GuPatRe CEPoIrthEaLd” SR n Fi g, o
- 36 - . . re, referring to Fig. 6 again, positioning in
tﬂe' I ongiqxpdtﬂgrlﬁq]ecpgiﬁ'uﬁﬁécoupl ing of the ink contai ner 11 and
the waste ink container ' one. . by.._ s t] N &c tion 42
provi ded on t hé ?‘ngsjng%bﬁ?gn%lbt lﬁ/g&&g{iﬁé ,gg'g)tsg}]%rg% ang a
contacti td [ 0t ' taLngr £ n
engagi ngrﬁrﬁsgnggﬁ nég‘ggSFAiﬁ ?ﬂ%ﬂggé t 1ew§%?j§§i E%Pc agva ﬂﬁ%eagn?ét forth

above t her , PP & oni ng in the direction perpendicul ar
to_thl‘ré %n%?‘?ﬁgi %%agﬁggdl rect%%h is perforned by the side walls of the
gui de wherein said first and second elastic bodies have

dome shaped configurations having substantially the
same diameter to an internal diameters of said first
and second cylindrical holes.

10
13. An ink tank as claimed in claim 12, wherein said
elastic body is received in an end portion of said
cylindrical hole, and a housing portion having greater
internal diameter than said cylindrical hole is

15 provided.

14. An ink tank as claimed in claim 13, wherein said
fixing member has a pushing portion for depressing a
top portion of said elastic body received in said

20 housing portion for causing elastic deformation within

said housing.

15. An ink tank as claimed in claim 14, wherein,
assuming that the internal radius of said housing is r
25 and a curve radius of said elastic body in non-

deformed condition is R,

1.05 < (R/r) sin-1 (r/R) < 1.57

-
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menbers 40a and 40b of the waste ink container and "““ehractrﬁg—peLLLo
41a and 41b of engagi ng nenber 41 provided in the“'"'”’ﬂ -
set forth above, Next, discussion will be gi ”lmwﬂ””m | ng

15 porti dfs Smsﬁésdand 20C (see Fig. 5) with reference : Rg=* 13
In Fig. 13, the reference nuneral 20 denotes the housi ng set forth
above. The |nternal radius r of the housi ng 20 as receptacle for the

et BB e B Gl B %iw%%%f§%5?-§a?%seif}ﬁ'e*{eaf’¢”fh£[e”] o
e ' .
fa2?|:fa?§§@ﬂ&%§|§ﬁ%§:t%éé%ﬁﬁ? ?glw%dl&%eé?fﬁigglﬁsﬁ' Y greater t han
(of SiEICeable £ BLEYY FdaPus?orlshba WiRt sobabiyl Simtobe, easiy

P

def ormed® applying a torce, no significant problemw /|| be arisen
as | ong aé sfetidndstieh @« earsively greater than r. On the other
hang by chantering or rounding at the inlet portion 20a of the housing
or by - 37 -

1.1 < (R/1) sin-1l (r/R) < 1.4
10 is satisfied.

17. An ink tank as claimed is claim 12, wherein an

ink is filled in said ink container.

15 18. An ink-jet printing apparatus for performing
printing on a printing medium employing an ink-jet
head, comprising:

ink supply system including:
an ink container storing an ink employed in a

20 printing apparatus;

a cylindrical hole provided in said ink container
and adapted for supplying said ink; |

an elastic body closing said cylindrical hole and
pierced by a needle body for supplying the ink to said

25 printing apparatus; and

a fixing member for maintaining closure of said
cylindrical hole by said elastic body,
wherein said elastic body including a needle body

piercing said elastic body which is a dome shaped
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provi di ng chainf er or rounded edge at the |ower side IJIMIL"'II[I“MIIIJL"IIC

body 16, assembling of the elastic body 16 into the hbusind 2d c&n be
facilitated. _|n .addjtian, b rovidi n hanf.eri ng _or y.oundjng, bucking
5 of theC&%@%%WEG}‘&V%f%PEﬁ%@J&%%liXC?&%f%%“? dlarﬂ?t§ nt ed.
Al'so, th relimnaril t.ting the elasti.c b r referably
a pure \Ag:t‘g@nof"n%erngn\l,(\%?? ngﬁanﬁy&&ﬁxﬁg{?gﬁt W’gﬁgac&?ﬁ at ed.
As can be clear.fromthe_draw I |1C = Y, 10 is forned into a
done shaﬁeeuc%i)ﬁf'%r ibﬂ%ﬁ%@ﬁé El}%n?c%‘%gt t}?’ggd:%‘gké sol e body.

The crown body 17 is installed to cover the housi ng 20. The crown body
17 has an engagi ng cl aw 23 engageabl e with an engagi ng portion 25 at

(ne spacd. iayl OB pRn: 300 AL s oe BRI 9,
di anetri ¢abi Stinef i &f pritfiting medium employing an ink-jet
head, comprising:
ink supply system including:
a waste ink container for storing a waste ink
10 discharged from the printing apparatus in recovefy
operation of said ink—jet head;
a cylindrical hole provided in said waste ink
container for introducing the waste ink;
an elastic body closing said cylindrical hole;
15 and
a fixing member for maintaining closure of said
cylindrical hole by said elastic body,
wherein said elastic body having waste ink
processing means including a needle body piercing said
20 elastic body a dome shaped configuration having
substantially the same diameter to an internal
diameter of said cylindrical hole, for introduction of

said waste ink into said ink tank.

25 20. An ink-jet printing apparatus for performing
printing on a printing medium employing an ink-jet
head, comprising:

ink supply system including:

This Sheet Has Been Replaced
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*elastic body 16. The reference nurreral I:I!II'“HHIHt“H”IMI”III openr ng portion

for guiding the needle of the main V. Fhentip end 24a of the opening
portion 24 is formed to be greater than the rear end 24b so that the
needl e certai nap liodkat eontainreyi stoningfaphdndeemployedilnng el astic
body. The reference nuneral 26 denotes a communi cating portion toward
i nsi de opnimtBgcaRRARKAEUS; In Fig. 14, there is illustrated a

condi ti on where the foregoing.three par are senbl ed. n be
appr eci at ed fr@MWﬂiFelln réb%#gé tﬁé@a 3 Fﬁﬂg|98?§iﬁgﬁion of
t he crown ,bqQd is i,n the

condi ti oW éé?‘ &Igﬁeﬁoﬁtﬁé"n%erfgas SHRripgs@ yaste &5§€ 16 is
oep Seoe R B PO B NLAR, Bontlarye, 7 SIS on 1o
be operation of said ink-jet head;
a first cylindrical hole provided in said ink
container and adapted for supplying said ink;
a second cylindrical hole provided in said waste

10 ink container for introducing the waste ink;

a first elastic body closing said first
cylindrical hole;

a second elastic body closing said second
cylindrical hole;

15 ' a fixing member for maintaining closure of said
first and second cylindrical holes by said first and
second elastic bodies, |

wherein said first and second elastic bodies
including ink supply means having a first needle body

20 piercing said first elastic body a dome shaped
configuration having substantially the same diameter
to an internal diameter of said cylindrical hole, and
waste ink processing means having a second needle body
piercing said second elastic body.

25 |
21. A production process of an ink tank, comprising
the steps of:

inserting a dome shaped elastic body having an

external diameter substantially equal to an internal
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5 installed within the housing 20 in a form as |||ustraluljlu ,' m"""””",

. solid line. At this tinme, wth respect to the |nternal di anet et < 2
of the housing 20, the length L iin the directjon of o% of the
el astic bgmesem ofeai gyddadBicadohple which 1sipr eé

condi tion, depressed by the cro bod the elastic bod tends to
expandlriﬂhﬁcﬁﬁﬁﬁnﬁmc&ﬁi PE&:%#P@flph@ ﬁ ¥e¥%ﬁe
expandi ng , forge is stch ed t he housin elastl dy 16
i s hel d iISEQTraBagithent wkRgC PH&FH%SS&E‘ d.sﬁﬁe‘? 513%? 595% by the
housi ng 20 gnd t he crown body 17. By this, even when the needle 27 is
p|erced and renoved, the elastic body 16 is returned to the

27 Ther 2?2?'; nilge Y trat s SofR &) Ekid memb QBET0CL ©
successqﬂéintal vgﬁaghre of Eﬂ%éib%ﬂe a%F%a? gléelatuwwhlp

bet ween ope I NQ anet er e pushi ng

22. A production process of an ink tank, comprising
the steps of:

10 inserting a dome shaped elastic body having an
external diameter substantially egqual to en internal
diameter of a cylindrical hole which is provided for
introducing an ink used in a printing apparatus and
provided in a waste ink container for storing the ink

15 used in said printing apparatus, with compressing said
elastic body; and

fixing said elastic body by a fixing member for

maintaining closure of said cylindrical hole.

20 23. A production process of an ink tank, comprising
the steps of:
employing a coupled body.in which a first
cylindrical hole for injecting an ink, an ink
container storing the ink to be used in a printing
25 apparatus, a second cylindrical hole for introducing a
waste ink, a waste ink container storing the ink used
in said printing apparatus are coupled;
inserting a dome shaped first elastic body having

an external diameter substantially the same as an

- 66 This Sheet Has Been Replaced
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portion 2“"[“” IM“H ull"rl!ll ortion 24 of the crown body 25 17 and the

|nternal di arfet ér 26a’ of the conmuni cati ng portlon 26 at the housing
side is 24b < 26a. Jn view

I bod th
the pushAmFernajodiametstors @aeﬁo erE%téS@z indr}éafohales cwigh "
formthe openlng di anet e, ﬁp as s E@ alble
- 39 y crcl)mpre Sl\ﬂ%dr%ao&d1 ﬁ.s[t'(}.cg Offdddl e 27, it is desirable
to make the openin L anet er 24b a e di ngly,
when the openi AGSFEHLRG SACTE ?Z’&R% S%%()%gisé%gpé:s %%Qgicglrel nigny
order to.effectivel ' 4 ,
(r:]on5| dermwgf aﬁge)g%grﬁé‘gh %’%ﬁ?t%%%eensg e crovvn§ Eh%u %ga%d !tﬂe

ousifg ) Ay erpa t
porti5n 28 apofRrt daibiitegh BBERaia sSbRRH %%né%ﬁaﬁ‘ﬂ'o'ﬁﬁﬁ% cat er
t han with compressing said second elastlc body; and

fixing said first elastic body and said second
elastic body for maintaining closure of respective of
said cylindrical holes. |
10
24. An ink tank, comprising:

an ink container for storing an ink employed in
a printing apparatus;

a cylindrical hole provided in said cylindrical

15 containér and used for injecting'said ink;

. # an elastic body for closing said cylindrical
hole and being pierced by a needle body for supplying
the ink to said printing apparatus; and

a fixing member for maintaining closure of said

20 cylindrical hole by said elastic body,

a housing portion being provided at an end of
said cylindrical hole for receiving said elastic body,
said housing portion having an elastic body receptacle
portion having an internal diameter greater than an

25 internal diameter of said cylindrical hole, said
fixing member having a pushing portion for depressing
a top portion of said elastic body received within
said elastic body receptacle portion of said housing

portion to cause elastic deformation of said elastic
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10 that of the elastic body. If the dimensiona relJWUWMIIIHIIIHHIII

opposite, the needle 27 passing the openi ng portion 24 of° the &rofn *
mie | Boahi nandle o afibuian clHpTYi SRy wiEd EE hona. "anen
excessi vePUPLigE Wi th adid) BONSLIE GyOR he hBRdb ARGt o 1 he
mitial ROFERG/BRRE ot R aﬁﬂ%@%ﬁ?@%ﬁﬁ‘%ﬁvvﬁﬂ%lon |

the noed| 822 ‘7‘3%%;?&%35“1%3“Eﬁ??fﬁ?égo%ig&esr?%ﬁ?’tlf‘&vﬁ%%‘éyﬁ?f i ckness.
(rjlfeezilhg’ 27 ngS?%%{MighW é(%f%?ﬁﬁ]gogs eraﬁiﬁgdﬁgfggl ;hleess t han

or equal to [err]5 mm Next , mnth respect to the curve radius R
of the . el astic body 16, the internal radius r of the housing and
the di amepsr X h fhk nepsks 2bmpgrEséhea and removing ability, and
presence or absence of exudlng - 40 - :

a waste ink container for storing an ink used
in a printing apparatus;
iO a cylindrical hole provided in said waste ink
container and introducing a waste ink;
an elastic body for closing said Eylindrical
hole and being pierced by a needle body for
introducing the waste ink from said printing
15 apparatus; and _
a fixing member for maintaining closure of said
cylindrical hole by said élastic body,
a housing pdrtion being provided at an end of
said cylindrical hole for receiving said elastic body,
20 said housing portion having an elastic body receptacle
bortion having an internal diameter greater than an
internal diameter of said cylindrical hole, said
fixing member having a pushing portion for depressing
a top portion of said elastic body received within
25 said elastic body receptacle portion of said housing
portion to cause elastic deformation of said elastic
body, and a plurality of claw portions used for
coupling with said housing portion, énd engaging

portions being provided on an outer periphery portion
-
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of the content fromthe el astic body werulmuunmllnlmulluhe results are

shown in the follomﬁng table 1. It shoul"d De hoted that, in
table 1,

dimensi oMt Salfk hgss mg "B ngaolle ikt el it i) S oo

TABLE 1

>R R R —

8.

5

10

15

20

25

5
A
A

t he

(0]

engaing Slky Bpcidif b U5L8) Eiftng mbhgd) Lok Prece

C _ 5.1 1.4 0.8 A A
A 1.2 A - B

3 . . . . . . .
2§( Aﬁ'fnk tanﬁ)gs clélmedAln C1alm1?§' Wberelﬁ sal?v

A

en&a&ing poPtgon Jdf saifl housing Pg{tigg is}g groove
guiding said claw portion of said.fixing member, said
groove including a first groove portion extending on
the outer periphery portion of said housing portion
along an axis of said cylindrical hole and a second
groove portion communicated with said first groove
portion and extending in a direction intersecting with
the direction along which.said first groove portion

extends.

27. An ink tank as claimed in claim 26, wherein, in
said second groove portion, an engaging portion
engaging with said claw portion of said fixing member

is provided.

28. An ink tank as claimed in claim 24, wherein said
elastic body is of a dome shaped configuration héving
an external diameter substantially equal to an
internal diameter of said elastic body receptacle

portion of said fixing member.

29. An ink tank as claimed in claim 24, wherein,
assuming that the internal radius of said housing is r
and a curve radius of said elastic body in non-

deformed condition is R,
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\Y, 5 6.4 1.15 0.8 A

LR SR LT

1.2 B1. oa < (RYt) €in-30(r/R) < 11505

1 B 1.2 C A 10 : As can be seen from
t he fore90|ng table, in relatlon to the ink | eakage, 1.05 > (R/r)
sinferr] (r/R is required, and in relation to needle piercing
ability, Is S)its'u&‘nfbﬁd] (r/R < 1.57 becomes necessary 15 condition.
Accordingly, it is desirable to set R and r in a range for satisfying:
- 41 - 1.05 < (R/ir) sinferr] (r/R < 1.57

5 30. An ink tank as claimed in claim 24, wherein,
assuming that the internal radius of said housing is r
and a curve radius of said elastic body in non-

deformed condition is R,
10 1.1 < (R/r) sin~1l (x/R) < 1.4
is satisfied.

31. An ink tank as claimed in claim 24, wherein an

15 ink is filled in said ink container.

32. A production process of an ink tank, comprising
the steps of:
inserting an eléstic body within an elastic
20 Dbody receptacle portion having an internal diameter
greater than an internal diameter of said cylindrical
hole of a housing provided at an end of said
cylindrical hole used for injecting an ink; and
fitting a fixing member having a pushing
25 portion depressing said elastic body for causing
| elastic deformation and a'plurality of claw portions
engaging with engaging portions of said housing for
causing elastic deformation of said elastic body by
-
cet Has Been Replaced
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Furthernore, in consideration of the problens in the 5 !'l"ﬂ ,{uu”mm!"
<

s%/ffrth it is desirable to set R and r for satlsfylng

r S|n[err] (riR) < 1.4 Here, the, evaI atlon of t he
ink | eaka&peld puﬁh%ﬂ§s§9ﬁ§%¢% £a%e GhRF LRGN R El d after
renovi ng the needl e when pernmanent strain is caused I n the el astic
body 16 6y3¥©rntalning with piercing the needl e 27 under the
environnment of 60[err]C or so forth. 15 On the other hand, the mark B in
eval uation offneedle pi ercing ability represents i n consideration of
conveni e of _use viel t | udg d r those
‘PﬁVlngosggff r auéilon BE§E¥%¥9 ?g an F%e ghé%%“ z §§§1 nt of
the [ construction as shomm in Fig. 5 and when t he
I nk |ﬁ tﬁan %tggggd?gé i's consunmed out, a

inserting an elastic body within an elastic
body receptacle portion having an internal diameter
greater than an internal diameter of said cylindrical
hole of a housing provided at an end of said
10 cylindrical hole used for introducing a waste ink; and
fitting a fixing member having a pushing
portion depressing said elastic body for causing
elastic deformation and a plurality of claw portions
engaging with engaging portions of said housing for
15 causing elastic deformation of said elastic body by
said pﬁshing portion for closing said cylindrical

hole.

34. An ink tank for storing an ink to be used in a
20 printing apparatus and an ink used in the printing
apparatus, comprising:
an ink container storing_the ink to be used in
said printing apparatus;
a waste ink container storing the ink used in
25 said printing apparatus;
an atmosphere communication hole provided in said
waste ink container; and
a coupling member provided on one of or both of

said ink container and said waste ink container and
/
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needl e for ventilating i nt ernal air i s“!l,wwﬂlil"u"umm of the coupling

portion, and ink is re-filled to the other y means of injector or so
forth. Furthernore, 25 by ErOV|d|ng new_parts of, the crqown body 17 and the
el astic pudyidednfcseeupding sahd dnk eatainer | &HS equi val ent

performance to the initial conpdi ti,on can_be rec
- 42 - waste ink contliﬂla&a-":t|%TF-1<9 ’sil"e%‘t‘? é%é“?ﬁﬁ’@i‘l Fompipge

Absor pt | 88 ARKnGUAS A tﬂézx‘i‘id“i"ﬂgﬁ & FE fourd, AR HREE'C o
chem cal ¥t mosphére 5c%ﬁa'l%'aéfoﬁhﬁo tsughp%&géxmﬂee&e
5 position of said ink container or said waste ink
container, wherein a coupliné portion is provided on
one of or both of said ink container and said waste
ink container, for coupling said ink container or said
waste ink container to a printing apparatus, said
10 coﬁpling portion, including:
a cylindrical hole;

“an elastic body received so as to close said
cylindrical hole and pierced by a needle body for
supplying the ink to said printing apparatus; and

15 a fixing member for maintaining closure of said
cylindrical hole by said elastic body,

said elastic body being a dome shaped

configuration haﬁing substantially the same diameter
to an internal diameter of said cylindrical hole.

20
35. An ink tank as claimed in claim 34, wherein said
ink guide path is formed by a guide surface of

coupling operation in said coupling member.

25 36. An ink tank as claimed in claim 34, wherein said
coupling member has an engaging recess portion, an
engaging snap portion engaged with said recessed

portion by elastic deformation, and a spring portion
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pol ypropyl ene or so forth and thuummml""mulluu“l to be attached by

the ink, and being capable to pernf 'L dbsérvation of the condition of
the ink in the certain ext ent, accunulatlon of the waste |nk in the
excess 1piagdmg $ﬂ1§h@ﬂﬁégén9n@QﬁBdPBMH}QEM&nb? ¢Fagn for
re-filling,of the ink to cause, O¥Frf| fromthe_wast I nk cont ai ner
can be suEt¥ixg enopgemsneqwith said recegrefqPes %'T?c)?%d however, that,
even when overflow is caused, the ink may fl ow toward the 15 coupl i ng
portion as set forth above, if the I nk sensor as set forth above is

f’rﬂc’tVLSed’ﬁtk' RRCRHC FebE an et oRRaL A4 @Fﬁ%&*ﬂ‘; '”: tzm”tk n
t On
° Vet e Lk Anded g 5 6288100 5 i alggr the ot her han

provi aV|n Wwat era ng ability in the coupling
portion si de of the main body is desirable in viewpoint of
reliability of the overall apparatus.

38. An ink tank as claimed in claim 34, wherein,
assuming that the internal radius of said housing is r
and a curve radius of said elastic body in non-

10 deformed condition is R,
1.05 < (R/r) sin-1 (xr/R) < 1.57

is satisfied.

15
39. An ink tank as claimed in claim 34, wherein,
assuming that the internal radius of said housing is r
and a curve radius of said elastic body in non-
deformed condition is R,

20

1.1 < (R/r) sin~1l (r/R) < 1.4
is satisfied.

25 40. An ink tank as claimed in claim 34, wherein
said fixing member has a pushing portion for
depressing a top portion of said elastic body received
within said elastic body receptacle portion of said

cylindrical hole to cause elastic deformation of said
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Fig. 16 is a front elevation of the showmn 25 enbodi nent of the ink
cartridge as viewed fromthe of t he coupllng portion side.

Respective of the coupling portl ons 2QA, 2 E 20C are reapecti vel y
provi ded edtast bdebody neand a pharaldiy 1@ rrpﬁﬂt‘ﬂ ROEELADS {FPYces. These

43 - ref erenc surf ces_are ad glto cont ct with.
predeterrﬁ%dcgbpﬁlé?% WhER SRl nEYééch?Hﬁ 1891e. zﬁﬁ%agﬁnpne
apparatus maip body for enable, ositi on relati %8 to t |y
need| e amr%w%pim% PE@YH98 pBFt ih<° *:eghé’%}ﬂ Sga’y %$':§8159P Wth
taking the left _sid urface .of, F 6. a c in the
hori zont 8% FaLd: G ﬁ' r&&r"fﬂbeh%#'galf%r énég%n,q d”:{ﬁ% (g t he coupling
portlgn Zq.%fgllty of engaging claw portions of said fJ.x:Lng

member.

UM A AR T
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uppernost position is provided with offset toward the 10 reference surface
side in conmparison with other to coupling portions 20B and 20C. A
space defined by of fset of this coupling portion 20A, a convex portion
48 is fornmed. The convex portion 48ABSTR&GHRd to have a hei ght
substantially equal to the front end face of 15 the ink cartridge (see
Fig. 5) and perforns the follomﬁng functlon Figs. 17 to 19
are |IIustrat|ons for p| aj

shown in Fi E ,'»- FOSTTIorrs '
relatlonshlp of the needle 27 u e unit 275 and t he

I nk cartridge 10 upon IoadlngﬁﬁfﬁTfNa A ﬁ/ @ associ ating wth | oadi ng
of th% i nk cartridge, inmediately before contacting the elastic

body I6 in the ink cartridge 10, since no force will 25 act on a | ever

275D, a valve pAihk l’%léﬁﬁdh% WaN$nk corfafn&R Isrtgm?iﬁé tthémiﬁka' n the

conmuni cati on passage I n closed condition.

i nsertionc@f pehgyddll Gar tthdgriting api:!arrfangﬁspragm'@d msk shovvn in
Fig. 18, the lever

container storing the ink used in the printing

apparatus, an atmosphere communication hole provided

10 in the waste ink container, and a coupling member
lprovided on one of or both of the ink container and
the waste ink container and provided for coupling the
ink container and the waste ink container, and forming
an ink guide path for guiding the ink flown from‘the

15 atmosphere communication hole to a predetermined
position of the ink container or the waste ink
container. An elastic body has a domed shape, and is
used at a coupling portion in one of or both of the
ink container and the waste ink container, the

20 coupling portion for coupling the containers to the

printing apparatus.

1
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- 44 - 275D of the supply needle unit 275 reaches to contact
with the convex portion 48 of the.ink cartridge 10. At this timng,

t he portion having the conmuni cation 4 ole at the tip end of the needle
275C al ready pi eces 5 through the elastic body 16 and is |located within

t he ink cartridge. On the other hand, a this tine, the - | ever 275D
IS just cone into contact with the convex . portion 48 of the ink o
cartridge. In contrast to this, t he depression force fromthe ink
cartridge is just 10 about act. Accordingly, at this tine, the valve
mai nt ai ns the conmmuni cati on passage in closed condi tion.

275A
Next, as shown in Fig. 19, when the ink cartridge 10 is further
i nserted, the depression force fromthe '
N~oO
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15 ink cartridge acts on the lever 275D to depress the | atter. By

this, a connecting | ever 275E is displ aced toward right in the draw ng
about one end serving as fulcrum 222 result, the valve 275A
connected to the | ever 275E is displaced toward right against the 20
bi asing force of the spring 275B to establish conmuni cati on between the
connection pipe 275D and the conmmuni cati on openi ng of the needle 275C. -
As can be clear fromthe discussion with reference to Figs. 17 to 19,
the supply needle unit 25 275 for circulating the ink to the ink cartridge
from a not shown sub-tank at first enters the portion of the
comuni cati on opening of the needle 275C into the ink cartridge
associating with the insertion operation of the ink cartridge 10.
Subsequently, the valve 275A - 45 -
is opened/ In other words, the relationship between the length of the
| ever 275D and the length of the
6
f“/
4
4N
A —p : -g— A

L P e R L G NS T aTepe elete e il clindeed L

FIG.2
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needl e 275C is determ ned to assure the foregoing series of operation.
5 Wth such construction, it can be successfully avoi ded to open
the val ve 275A before the needle is gg?erted into the cartridge to
cause | eakage of the i nk fron1the Su ank side via the communication
openi ng of the needle 275C. 10 . As set forth above, the convex
portion 48 is provi ded for valve operation of the supply needl e of _
t he apparatus nmai n body side. However, projecting of t he convex portion
48 into the recessed portion of the lid 12 of the ink container is for
facilitating 15 production.of the coupling portions 20A and 20B as set
forth above. Nanmely, in formation of these chaIing portions, the

el astic body 16 is nmounted in the /w§20, and the crown body 17 is
further nounted. Mount i ng operati o# || itated since the 20
surroundi ng thereof is the space of t&e rg seqy portion.  Therefore,

t he convex portion 48 to abut t Wife l e E} 275D as set forth above
is projected

FIG.3



into the recessed portion. It should be noted that the ink supply

needl e 25 275C as set forth above is for returning the ink recircul ated
fromthe not shown sub-tank to the ink ggstorage portion of the ink
cartridge, and thus passes t hr ough %Ae el astic body 16 at the coupling .
portion 20A. Ot her coupling portion 20B connects the supply

46 needl e for performng ink supply to the apparatus main

body. On the other hand, the coupling portion 20C of t he waste ink
container is designed to connect the needl e for introducing the waste

ink into the waste 5 ink storage chanber. The needl es of 1-_4\e supply needl e
units connected with the coupling portions 20B and 20&RABSORBIDNGot have t he

val ve construction as set forthlabove. AB exanpBODY the DbSher
coupling portion in the INR ri dge 3ecor di NOWASTEe preSent IWASTEEON
w il be CONTAINER LID INK TANK INK LID
'Y
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10 expl ai ned as foll ows: In this enbodi ment, assenbling ability

can be | nproved conparing with the forner enbodi nent. I n
Figs. 20 and 21, the reference nuneral 5/22 denotes the cylindrica
housing. Wthin this housing 15 20, an elastic body receptacle portion 20a
for receiving therein the elastic body 16. An internal radi us r of
the el astic body receptaclée portion 20a and the external radius r[err]
of the elastic body 16 are set at substantially equal dinensions.

Here, it would 20 facilitate assenbling when the external radius r[err] of
the elastic body 16 is smaller than the internal radius r of the

el astic body receptacle gprtion 20a. o However, conversely, even when
rferr] is slightly great thang, since thagconflguratlon of the

el astic body 16 25 may easjly vaf ed by exter®@al |y applying a force.
Therefore, no probl emgit ris OS thepr[ewt] i s not
% 8 g & nﬁ’e@ (Q" ¥

excessi vely great NA €9, vrouftied portion at the
side.of the inlet 2§b T R 31 ?ortlon 20a, or by
form ng the \ &Nhaab‘ §\xx\ )
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chanfer or rounded portion on the |ower surface 16a of the elastic
body 16, assenbling ability can be I nproved. In addition, possibility
of causi ng buckling of the elastic body can be reduced. Also, by 5
wetting the elastic body 16 with water &¥2& conponent of the ink
(preferably pure waster) or the ink sol vent may be further effective
for facilitating assenbling. The el astic body 16 is in done shaped
configuration - havi ng curvature R as i ndependent body, as can be 10
clear fromFig. 21. On the outer periphery portion of the housing
20, the crown body 17 as fixing nenber nmay be engaged and fixed.
The crown body 17 is substantially cylindrical configuration and has a
plurality of (two out of three 15 are illustrated in Fig.21) claw fportions
23. Corresponding to these claw portions 23, grooves 39 serving as
engagi ng portion for guiding the claw

FIG.6



portions 23 and engaging therewith are provided on the outer periphery
portion of the housing 20. The groove 20 39 generally conprises a first
groove portion 39a downwar dl y exﬁe j ng fromthe upper end of the

out er peri phery portion of the ho di 20 along the axis of t he
housi ng 20, and a second groove portion 39b extending in
circunferential direction fromthe |ower 25 portion of the first groove
portion 39a. At the front end portion of the second groove portion
39b, a stopper portion 37 is provided for preventing overrunni ng
in rotation of the crown body 17. Al so, on the upper edge portijon of

t he second groove portion ' 48 -

39b, projection type engaging portion 38 is provided for prevénting
the claw portion 23 fromreturning toward the firsg, _groove portion 39a.
On the ot her hand, within the crown body 17, tgyy'QQ$ping portjon 22

5 for depressing the elastic body 16 housed m[thbn}gqgﬁ\g el c body

receptacle portion 20a of the housing to .. .- R

FIG.7



close the cylindrical hole 26, is provided at inner side of the claw
portions 23 and hi gher position than the claw portions. 10

Here, installation of the crown body 1é%é$ t he housing 20 will be

di scussed. At first, after r 3ing t he done shaped el astic
body 16 within the elastic body receptacle portion 20a of the housing
20. Then, a plurality of claw portions 15 23 of the crown body 17 is
positioned relative to the first groove portions 39a. Then
by depressing the crown body 17 downwardly al ong the axis of the
housi ng 20, the elastic body 16 is elastically deformed by depression
in the direction 20 substantially perpendicular to the dianetrical
direction of the elastic body 16. Wen the claw portions 23 of the
crown body 17 reaches the | ower ends of the first groove portions 39a,
the crown body 17 is rotated in circunferential direction of the 25
housing 20 (clockw se direction in Fig. 21) until
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abut ti ng agai nst the stopper portion 37. By this, the cl aw portions 23

I's guided into the second groove portions 39b beyond the engagi ng
portion 38. At this time, even mhenéﬁgf depression force onto the crown
- 49 - body 17 is rel eased, %IaM/portions 23 are upwardly
urged onto the upper edge portions of the second groove body 39b by the
restoring force of the . elastically deforned elastic body 16. 5 S
It should be noted that the pushing portion 22 of t he crown body 17
and the elastic body 16 are in contact with each other with in
slidable state at |ow friction. Therefore, torsional fqrce may not be
created in the elastic body 16 by rotation of the 10 crown bpdy 17. Thus,
an el astic conponent of the ~elastic restorat AN mainre
direction of the second groovgaportion 39b du?§§§;§§§§§§§§§®‘§%
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exerted, is small, engagenent of the upper edge portion of the second
groove portion 39b to the claw 15 portion 23 may not be rel eased by the
restoring force of the elastic body 16. In order to nore certainly
prevent rel easing of engagenent, in the XhHde embodi nent, the claw
portion 23 engages with the engagi ng portion 38 of the second groove
portion 39b 20 to conplete installation of the crown body 17 to the
housi ng 20. After conpletion of installation as set forth

above, the claw portion 23 of the crown body 17 set forth above is

bi ased upwardly toward the upper edge 25 portion of the second groove
portion 39b so as not to - pass over the projection formd&hgagi ng
portion 38. Thus, the crown body 17 may not .
housi ng 20 by vibration, inpact of28dr oppi ng, N ‘§\\ \e.\:\}mm on,

N \\§\\\:\§\\‘ :\.\\
such as heat cycle or so \§§§§§§§§§§S§
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forth. Therefore, closure of the bylindrical hol e 26 of the ink tank

by the elastic body 16 in the housing 20 may not be rel eased easily.
Accordingly, in the shown enbodi nent, the ink tank having high
reliability 5 can be provided without AW/2&k | eakage. On the ot her
hand, no force in the direction for expanding the di aneter may be
applied to the crown body ZX7. Theref ore, even when non-expandabl e
mat eri al of the crown body 17 and high rigidity material of the 10
housi ng 20 are conbi ned, assenbling is easy. Al so, wi t hoyt, appl! yi ng
significant stress on the crown body, a coupling portion¥avi ng high
reliability can be provi ded. ' I'n Fig. 2 e R RNy
nunmeral 24 denotes an 15 opeging portiopgfor guidi §Y \§§§§?§§§§§‘§§§§}
mai n body. The tip egg 248 & for ggfl Wi der t han Y\ §§§§§§§§§ end 24b
so that. the needle may c ' al \g~at28he

ai nl'y _be popiPhonedA subst ant i
center of the el asti r«,m __» tant
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respect to position error to the needle of the main 20 body side. At the

| oner side of the opening portion 24, the foregoing pushing portion 22
is formed. On the other hand, in t /%Qamﬁng, t he reference nuneral

26 denotes a communi cating portion (cgiln rical hole) formed at the
center portion of the elastic body 25 receptacle portion 20a of .the housing

for establishing conmmuni cation with the interior of the container.

It should be noted that, in Fig. 21, a distance fromthe surface of
the ink container to the upper edge portion of the second groove
portion 39b of the ' 12128 housi ng

is set at 2.3 mm for exanple.

the claw portion 23 of
the crowmn body 17 is 1.7 mm ]

@ case, nmaxi mum

depr essi on anount of the cr e housing 20 becones
about 5 0.6 nm At this tine;y‘ Pj ecting
33 33
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anount of the engaging portion 38 of the housing 20 is 0.2 mm for
exanpl e, approxinmately 0.4 mmof gap is formed between the cl aw
portion 23 and the engagi ng portion 38 at the nmaxi mum depression
amount. 10 In this enmbodi ment, i¥37/82needl ess to say that t he
coupling portion preferably satisfies the simlar condition to the
former enbodi nent. Fig. 22 is a perspective view of a | abe
printer as an ink-jet printing apparatus, to which the present 15
invention is applied, in a condition where a cover 111 of a roll paper
supply unit 101 is renoved and a - printing head 102 is opened by

pi voting upwardly, and "Fig. 23 is a peﬁfpective Vi ew showi ng a
condition where a front cover 113 of an’%link cartridge portion 20 103
i s opened. ~ As shown in Fig. 22',.15'411!— 126, on which a roll

paper 124 to be housed within the roll paper|supply unit 101 i s wound
around, is nounted on two driving roj we 304 (one is not shown)
provided on the bottom 25 -portion of thejuhit 101. The outer periphery
si de of the roll 126 and driving rol 301 are held in

24a
~

17

22°

enpannezilr e L R F S RS INENG . NN NN N WX AT T )

25

23

26

FIG.14



contact associated with depression force by own wei ght of the roll _
~paper 124. In this condition, by rotating the driving roller 301 or so
forth by driving force of - 52 -

not shown notor, the roll paper 124 at t422ut er nost periphery is fed
separating fromthe roll paper at the I nsi de. Feeding of the roll paper
I's perforned substantially irrespective of transportation by a roll 5
paper feeding nechani sm 104 (detail thereof is not shown) between a
printer head portion 102 and a cartridge receptacle portion 103.
Accordingly, in order to adjust feeding between two portions, in the
foregoing roll paper supply, feeding of the roll paper 10 is controlled
to forma | oop (slack, not shown in Fig. 22) serving as a buffer.
Nanely, when a | oop sensor (not shown) fails to detect a | oop by
feeding in the f eedi ng nechani sm 104, the foregoing driving roller is

27
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driven to performfeeding of the roll paper with 15 formng the | oop.

The paper guide 131 is provided for sliding in the wdth direction of
the stored roll 126. Nanely, upon storing the roll paper, the paper
guide 131 is slide in a magni tude §Pé22r than the width of the 20
roll paper 124 to nount the roll 126 on the driving roll. Thereafter,
the paper guide 131 is slide to the width of the roll 126 to abut a
part onto the core menber 125 of the roll 126. By this, upon supplying -
the roll paper 124, vibration of the roll paper 124 in 25 the width
direction at the upstream side of the driving roll in the feeding
direction can be restricted with permtting a given fine vibration. It
shoul d be noted that, in the paper guide 131, a 10
- 53 - stopper 316 for fixing the slldp’p95|t|on of the paper
: ﬁ: 2
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gui de is provided. In the roll paper feeding path, in the vicinity
of the inlet of the feeding path by the feeding 5 nechanism 104, an

obliquely feeding unit 128 is provi'ded. The obliquely feeding unit 128
i ncl udes two obliquely feeding rdiG&22 (not shown) contacting with
the | ower surface of the roll paper 124 and obliquely feeding rolls
129 and 130 opposing to the obliquely 10 feeding rollers and contacting
wi th the upper surface of the roll paper 124. Two obliquely feeding
rollers conprises driving roller opposes with the obliquely
-feeding roll 130 and is driven by driving force from t he side of the
f eedi ng nechani sm angya diiven J wyld opposing to the obliquely
feeding roll 129 and Y ggely driven. Respective rollers are
mount ed for rot g d8 in{q dijn oblique to the feeding
direction of the rolﬁz tfi shaft lies oblique to the
direction perpendi guleg gqdi 20 direction). On the other hand,
t he obliquely feedF_ '
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roll's 129 and 130 are al so nounted in oblique relative to the feeding
direction simlarly to the obliquely feeding rollers. It is possible
that by these obliquely feeding rollers and the obliquely feeding 25
rolls 129 and 130, a feeding force in %ue direction is applied to
the roll paper to be fed to depress onto predeterm ned guide at the
back side in the drawing. As a result, since the roll paper 124 is
fed with restriction of the feeding direction to the :

- 54 - predeterm ned direction, good performance in feeding

can be obtained w thout causing deflection of the feeding direction.
The roll paper feeding nechani sm 104 provided 5 between the printing head
~portion 102 and the martrigge receptacle portion 103 is neglected from

illustration in Fig. 23.8The iyl | paper f eedi ng mechani sm 104 is
constructed with a plur t
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arranged | ower side of the roll paper 124 in the 10 draw ng (accordingly
arranged at upper surface of the - cartridge receptacle portion 103),
rollers provided at upstream si de and downstream side in the feeding
direction for driving the belts, and s@8/32ranged on | ower surface of
the printing head portion 102 and 15 driven by a predeterm ned belt anong
a plurality of belts. In Fig. 23, the ink cartridge
receptacl e portion 103 has four cartridge receptacle chanbers 140Y,
140M 140C and 140Bk corresponding to four kinds of inks of 20 vyellow
(Y), magenta (M, cyan (C and bl ack (Bk) enpl oyed in the shown
enbodi nent of the |label printer. In the vicinity of the inlet of
respective cartridge recep#ﬁcle chanber, shutters 142Y, 142M 142C and
142Bk for substantiakﬁyqﬁhleldihg the inside of the 25 receptacle
chanbers are provide hesg=s are pivotally supported at the
upper portion so as —pi-£ user fromerroneously inserting
hand i nside of the in Ch er and contacting with the ink
ib’-l

supply needl e. Upon |n§§r neluliok
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- 55 - cartridge, by pushing the shutter toward the back side

of the receptacle chanber by the cartridge per se to perform

i nsertion. As can be cl ear figggége di scussion given 5

her ei nabove, with the present inventi o, n when the ink flows out

t hrough t he at nosphere comuni cati on hol e of the waste ink container,
the flowm out ink is gui ded to the predeterm ned position through _
gui de passage defined by the nenber for coupling the ink 10 contai ner
and the waste ink container. As a result, in the ink tank, in

whi ch the ink contai ner and the waste ink container are forned
separately and these containers are coupled,/gafin by unnecessary ink

is avoided to provide highly reliable @ SZL&

FIG.20




15 i nk tank. On the other hand, according to the present

i nvention, the ink tank of | ow cost and stable performance can be
easily supplied without requiring any expensive apparatus. 20

Al so, according to the present inventiddQ/&2nce assenbl i ng of the

el astic body is easy, it is possible to assenble even after filing of
the ink to increase freedomin setting of the process steps.

Furt her nore, damagi ng of the elastic body by the injection needle 25
upon injection of the ink can be resolved to inprove reliability. On

t he ot her hand, since no force for expandi ng dianeter will be exerted
on the crown body, even in the conbi napg4an wherein the crown body is

formed with a non-expandabl e material and E§g5+ousing

- 56 - is formed with high rigi Elenaterial, assenbl i ng can
be done easily, and highly reliable coupli rtion can be provided
W t hout causing significant stress in -
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the crowm body. 5 FurthernDre{ according to the present invention,

it is possible to provide the ink tank which has good needl e piercing
and rel easing property and to certainly close after renoving of the
needl e. The present inventi on2bd22een described in 10 detai
with respect to preferred enbodinents, and it wi || now be that changes
and nodifications may be nade W t hout departing fromthe invention in
its broader aspect, and it is the invention, therefore, in the
appended clains to cover all such changes and 15 nodifications as fall
within the true spirit of the ~  invention.

102

FIG.22



- 57 - VWHAT IS CLAI MED | S: 1. An ink tank for storing an ink to
be used in a printing apparatus and an ink used in the printing

apparat us, conpri sing: an ink cq$%zb@§r storing the ink to be used in
said printing apparatus; a waste ntai ner storing the ink used in
said printing apparatus;

FIG.23




an -at nosphere connunlcatlon hole r e e—nk—econt-a-fet—af
a cg mremb SEARCHRERQRI o i nk container and said
was cont ai ner and provided-foy coupling said ink container and said

wast k container, and said coupling nenber fornmng an ink guide path for
gurﬂxqmpmmsTMf rom sal d at rmsphere cormunl cat [ on hol e to a
p T ' ' '

2 -An i nk tank as cIalned in claiml, wherein sald i nk gU|de path S

fprnmed by a guide surface of coupling operation in said coupling nenber.
"3 An ink tank as clainmed in claiml1, mhereln sald I nk QU|de path S

f R D ) AN J I

c

f

pupl i ng menber . 4, An AIFPAMRUSS cl ai med in clai m1 whi ch
urt her includes a | abel pasted over both of said ink container and said
waste i nk container as a nenber form ng said ink guide path.

An ink tank (10) has an ink container (11) storing the ink to be used in the printing apparatus,
a waste ink container (13) storing the ink used in the printing apparatus, an atmosphere
communication hole (36) provided in the waste ink container (13), and a coupling member
(18,19) provided on one of or both of the ink container (11) and the waste ink container (13)
and provided for coupling the ink container and the waste ink container, and forming an ink
guide path (46) for guiding the ink flown from the atmosphere communication hole (36) to a

' predetermined position of the ink container (11) or the waste ink container (13). An elastic
body (16) has a domed shape, and is used at a coupling portion (20) in one of or both of the -
ink container and the waste ink container, the coupling portlon (20) for couplmg the
conUnnmstothepnnnngappmaum :
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5. «An ink tank as clainmed in claim1, wherein said coupling nenber has
an engagi ng recess portlon an engaging snap portion engaged with said

rece ort|0r3$ R]E} I{T’B‘ licatigiNo. ®63063I50E Portion biasing sard
engaff @b nap por |on I a directtop for fixing engagement with said -
1 ecHE4N portlon : An ink tank as clained in claimb5, wherein said

SREbh ) Eﬁ ,Ellgagi—ngﬂﬁav\: Tespectvety—engagrnyg—wtih—sat—d
engag r BHEA § (8 and said spring portion at.the tip ends. 7. An

imk tank as clainmed in claim1, wherein a projecting portion to contact
with a predeternined nenber of said printing apparatus associating with
adi ng operation to said printing apparat us, is provided on a coupling

I
S rfamm CQ al=\ j@ppar at us.
8 Lv. }.‘%L@EQ%E =d in said
i
0

i fk cont ai ner . 9. An i nk-j et g S pparatus for perform ng printing
h a printing nmedi umenpl oying an 1 nk-j et - 59 -

An ink tank (10) has an ink container (11) storing the ink to be used in the printing apparatus,
a waste ink container (13) storing the ink used in the printing apparatus, an atmosphere
communication hole (36) provided in the waste ink container (13), and a coupling member
(18,19) provided on one of or both of the ink container (11) and the waste ink container (13)
and provided for coupling the ink container and the waste ink container, and forming an ink
guide path (46) for guiding the ink flown from the atmosphere communication hole (36) to a
predetermined position of the ink container (11) or the waste ink container (13). An elastic
body (16) has a domed shape, and is used at a coupling portion (20) in one of or both of the
i‘ ink container and the waste ink container, the coupling portion (20) for coupling the
containers to the printing apparatus.
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“head, in which an ink tank for storing RERkA 0. be - djina pr'”&;@gv’
‘apparatus and an ink used in the printihg apparatus s idink o
u

conprising: an ink container storihg tIZEUul]}Nﬁ sed in sald
printing awﬂgﬁatpg CLAIMEB Weste ink cohtfiner stori ng_l he ink used in
said printing apparatus; an at nospher onmruni cati on hole provided in
said waste ink container; and a coupling nenber provt ded on one of or

bot h of sald)énk Contalner and sai d waste ink container and provided for

coupl i ng sai,d T nkncanflai pahkarebs asdordats cahninkoriei ber uswd iarmng an
ink guide path for guiding the ink flown from said atnosphere

comuni cat ped it gt apbaretaserandednpink iwsedf isnithe nprdertianger or
said waste i nk container. 10. An ink tank for storing an ink to be used
in a printappaarpenst, ucandrdsing: used in the printing
an ink container storing the ink to be used in
said printing apparatus;
a waste ink container storing the ink used in
said printing apparatus;
an atmosphere communication hole pfovided in said
waste ink container;  and |
a coupling member provided on one of or both of
said ink container and said waste ink container and
provided for coupling said ink container -and said
‘waste ink container, and said coupling member forming
an ink guide path for guiding the ink flowed from said
atmosphere.coﬁmunication hole to a predetermined
position of said ink container or said waste ink

container.

2. An ink tank as claimed in claim 1, wherein said
ink guide path is formed by a guide surface of

coupling operatioﬁ in said coupling member.

3. An ink'tank as claimed in claim 1, wherein said
ink guide path is formed by a groove formed on guide

surface of coupling operation in said coupling member.
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apparatus, conprising: ~an ink contairner storing the ink to be used in
said printing apparatus; a waste ink container storing the ink used in
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-60- ln%lﬂaﬁéec?f ?geg‘ué?‘?ﬁbe ioafﬁkbm%%ht zﬂﬂe?gg_ﬁdlgg?d wast e ink
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5. An ink tank as claimed in claim 1, wherein said
cbupling member has an engaging recess portion, an
engaging snap portion engaged with said recessed
portion by elastic deformation, and a spring portion
biasing said engaging snap portion in a direction for

fixing engagement with said recessed portion.

6. An ink tank as claimed in claim 5, wherein said
snap portion includes engaging claws respectively
engaging with said engaging recess portion and said

spring portion at the tip ends.

7. .An ink tank as claimed in claim 1, wherein a
projecting portion to contact with a predetermined
member of said printing apparatus associating with
loading operation to said printing apparatus, is
provided on a coupling surface in said ink container

to be coupled with said printing apparatus.

8. An ink tank as claimed in claim 1, wherein an ink

is filled in said ink container.

9. An ink-jet printing apparatus for performing

printing on a printing medium employing an ink-jet
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one of or both of said ink container and said waste ink container, for
coupling said ink container or said waste ink container to a printing
apparatus, said coupling portion, including: a cylindrical hole;

an el astic body received so as, to close said_  _cyl.indrical., holg and pierced
b, nesahemia Srowiad ipkn el £98 80 iy e e o
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portion a waste ink container storing the ink used in

said printing apparatus;

an atmosphere communication hole provided in said
waste ink container; and

a coupling member provided on one of or both of
said ink container and said waste ink container and
.provided for coupling said ink container and said
waste ink container, and forming an ink guide path for
guiding the ink flown from said atmosphere

communication hole to a predetermined position of said

ink container or said waste ink container.

10. .An ink tank for storing an ink to be used in ai
printing apparatus and an ink used in the printing
appératus, comprising:

an ink container storing the ink to be used in
said printing apparatus;

a waste ink container storing the ink_used in
said printing apparatus;

"an atmosphere communication hole provided in said
waste ink container; and |

a coupling member provided on one of or both of

said ink container and said waste ink container and
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- 61 - bi asi ng said engagi ng snap portion in a direction for fixing
engagenent with said recessed portion. 13. An ink tank as clained in
claim 10, wherein an ink is filled in said ink container. 14. An ink tank

as cl ai negrdvefaidn f6r Worisl ingassdd ninkhaiorteinetrersmd sadidis of said
housing iS r and a curve radius of said elastic body in non- deforned

condi tionyfsfe ink 0SontERrersi ahe rdaid/ Boupling menbent folimetng 15.
An ink tank as clained in claim10, wherein, assum ng that the internal

3 2383% gf cagﬁ:j?ﬂtg%&fis@g pathanfloa gw:ixd:i.ngd'rtﬂifa ankafdowedt Eromodyaid non-
atmosphere communication hole to a predetermined
position of said ink container or said waste ink
container, wherein a coupling portion is provided on
one of or both of said ink container and said waste
'ink container, for coupling said ink container or said
waste ink container to a printing apparatus, said
coupling-portion, including: |

a cylindrical hole;

an elastic body received so as to close said
cylindrical hole and pierced by a needle body for
supplyih§~ﬁha-ink to said printing apparatus; and

a fixing member for maintaining closure of said
cylindrical hole by said elastic body,

said elastic body being a dome shaped
configuration having.substantially tha same diameter

to an internal diameter of said cylindrical hole.

11. An ink tank as claimed in claim 10, wherein said
ink guide path is formed by a guide surface of

coupling operation in said coupling member.

12. An ink tank as claimed in claim 10, wherein said
coupling member has an engaging recess portion, an
engaging snap portion engaged with said recessed

portion by elastic déformation, and a spring portion
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1.1_% (R'r) Sin[err] (rlIR < 1.4 Is satisfied. 16. An ink tank as
clalnedlln claim 10, wherein said fixing nmenber has a pushing portion for
depressing a top portion of said elastic body received within said elastic
body recewﬁa%anQEA£a ehaei thgyshagy isetthoke i aadieedttbonc for .
def ormati on of sali - 62 - el astic body,
-~ and a pl ugli{ygokrigdayement apbtHsedid orecespledoperticai d cylindrical

hol e, and engaging portions being provided on an outer periphery portion
of said cylindrical hole for engaging with said plurality of engaging claw
portions of said fixing nmenber. .

13. An ink tank as claimed in claim 10, wherein an

ink is filled in said ink container.

14. An ink tank as claimed in claim 10, wherein,
assuming that the internal radius of said housing is r
and a curve radius of said elastic body in non-

deformed condition is R,
1.05 < (R/r) sin-1 (r/R) < 1.57
is satisfied.

15. An ink tank as claimed in claim 10, wherein,
assuming that the internal radius of said housing is r
and a curve radius of said elastic body in non-

deformed condition is R,
1.1 < (R/r) sin-l (r/R) < 1.4
is safisfied,

16. An ink tank as claimed in claim 10, wherein

said fixing member has a pushing portion for
depressing a top portion of said elastic body received
within said elastic body receptacle portion of said
cylindrical hole to cause elastic deformation of said

REPLAGERIENT SHEET
- - 62 - S

| R ) \!I\ | 20 0n 2




. 83 -

elastic body, and.a plurality of claw portions used
for coupliﬂg with said cylindrical hole, and engaging
portions being provided on an outer periphery portion
of said cylindrical hole for engaging with said
plurality of engaging claw portions of said fixing

member.
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ABSTRACT

INK TANK, PRODUCTION PROCESS OF INK TANK. AND INK-JET PRINTING
APPARATUS

An ink tank (10) has an ink container (11) storing the ink to be used in the printing apparatus,
a waste ink container (13) storing the ink used in the printing apparatus, an atmosphere
communication hole (36) provided in the waste ink container (13), and a coupling member
(18,19) provided on one of or both of the ink container (11) and the waste ink container (13)
and provided for coupling the ink container and the waste ink container, and forming an ink
guide path (46) for guiding the ink flown from the atmosphere communication hole (36) to a
- predetermined position of the ink container (11) or-the waste ink container (13). An’elastic
body (16) has a domed shape, and-is.used at a coupling-portion (20) in one of or both of the
ink container and the waste ink container, the coupling portion (20) for coupling the
containers to the prmtmg apparatus.
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