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I K CARTRIDGE FOR PRI NTERS, The present inventipn relates pm
g'neraILy fo an ink cart;ldge for use with an ink-jet type recor di ng

:  Ink-je pe recordin aggaratuses use liquid ink to
print recording data. Partﬁ&ﬁ rﬁbﬁ NBER recording apparat us
enpl oys an ink cartridge that supplles |nk contained therein to the

recordi ng head. The ink cartridge

appar at us

The present invention relates generally to an ink

cartfidge for use with an ink-jet type recording apparatus .

‘Ink-jet type recording apparatuses.use liquid ink to
print recording data. Partidﬁlarly, an ink-jet type fecording
apparatus employs an ink cartridge that supplies ink contained
therein to the recording head. The ink cartridge-is directly

" connected to the recording head through the use of'an_ink supply

needle mounted on the recording head. Ink is delivered by
utilizing'a.pressure difference between the ink in the recording
head and the ink in the ink cartridge, and by’capilla:y forces.

'As a result of this construction, the ink cartridge
is required to have a structure for coﬁnecting the ink cartridge
to the ink supply needle. This structure is disposed either on
the lower surface of the ink cartridge or below the ink
cartridge itself. This arrangément of the connecting structure
in turn requires that an appropriate measure be taken to contain

‘leakage of ink from the ink-cértridge when the cartridge is

connected to the ink supply needle. As has already' been
disclosed in Japanese Unexamined Patent Publication No.

[

50-74341, one method of dealing with the leaking of ink which
. is widely used is to employ a packing having a through-hole and

a seal that allows the ink supply needle to be hermetically
fitted into this through-hole at the ink supply port of the ink
cartrJ.dge With this structure, the ink cartrldge can be
positioned and retained in contact with the recording head
without allowing any ink to leak by inserting the ink supply

- needle into the through-hole of the packing so as to'pierce the

seal.

In order to prevent any ink from leaking, the ink

supply port provided on the ink cartridge must have a minimal
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s, dlrectly connect ed togsfhe recording head through the uge s ecn Replaced
s,upply needl e mounted on tfie recording head. Ink is del |veredrl tk ulﬂllwl '
a‘pressure difference between the ink in the recording head a gl b LGB
the ink cartridge, and by capillary forcas: As a result of this

construction, the ink cartrldge is required to have a structure for
connectlngi%ﬁmetﬁk cBhisi dgeign £nethek regpliyeseedmdnimalhidistetmt iferi s

di sposed e&ﬁ@es;h%ubhehbqweu&U££éc§a%§< s@e LA CRE! Id Sddd Pg! @yt he i nk

cartridge Ttse hi's arrangenen COnnact i NG StructUre T tTt
requires tSRRPER RR¥opri atlovweramur d fhethgkehnko sepp n needige b$ imkt

fromthe: lp&eltloned precisely coaxial with the through-hole in the
_packlng dlsposed in the ink supply port, or if the ink supply

needle is not perfectly perpendlcular with respect to the
'_packing disposed in the ink supply port, then the ink supply

needle will not be centered upon insertion into the through hole

of the packing. As a result, the ink supply needle will be in

contact with only a portion of the packing, whereas the

remaining portion of the packlng will not come in contact with
the ink supply needle. Thus, ink will leak from between the ink
supply needle and the packing where the ink supply needle does
- not contact the packing. | . _ |

This problem of leaklng ink also arises from
'lnconSLStent positioning tolerances among the multiple ink
supply needles in a recording head for a color printer using
more than one ink supply needle'to supply color inks to a
recording head from a_piurality of color ink tanks. In many
cases,_'the plurality of color ink tanks is provided as a
plurality of compartments in a single tank, so that the spacing
between the connecting structures of the ink tank compartment
and between the respective ink supply needles is fixed,
aggravating the tolerance problem. |

The present invention intends to overcome such difficulties and
its object is to provide an improved ink tank or cartridge.
This object is solved by the ink cartridge of independent claim
2. Further advantageous features, aspects and details of the
invention are evident from the dependent <claims, the
description and the drawings. The claims are intended to be
understood as a first non-limiting approach of deflnlng the
invention in general terms.

Accordlngly the present invention provides an ink tank with a
seal which compensates for inconsistent positioning of ink-
supply needles, or inconsistent inclines of ink-supply needles
and keeps ink from leaklng from the ink supply take while in

use.

The present invention, therefore, provides an ink cartridge for
use with an ink-jet type recording apparatus which compensates
for misalignment of the ink supply port and ink supply-needle. ...
to stop any ink from leaking. - . | THIS SHEETHAS

Generally speaking, in accordance with a preferred aspect REPLAQE?‘--
the present invention, a novel ink cartrldge is provided which
is ‘capable of compensating for any displacement of the ink
supply needle with - respect to _ the
ink supply port at the time the ink supply
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cartrldge when t he cartridge is connected to the ink supplayy needle. As has
al ready been disclosed in*Japanese Unexami ned Patent PubTi cati on No.
®0-74341, one nethod of dealing with t hg | eaking of ink which is wdely
used is to enploy a packing having a through-hole and a seal that allows

the ink sypRldie 18edbanke i be/ TRE! Sﬁic' yug;%ii, f@t 0 il Snééa {@oec@t
t he port of t

cartri dge Caly B¢ (qANNagEe (¥t hout allo:w(i.ont%mghi la{ﬂ;:-g\defsa%‘\"

of least ome The ink cartrldge’bf the present invention comprises
self-aligning ring operatively coupled to an- ink supply port
of the ink cartridge on the outlet or recordlng head side. In
operatlonq ench ink supply port is coupled with an ink supply
needle emanating from the recording head through the self
aligning ring. The self- aligning rlng/fgitﬁges' a first
annular seal member whose inner diameter is slightly smaller
than an outer diameter of the ink supply needle} a second
annular seal member whose outer diameter is slightly larger than
an inner diameter of the ink supply port; and a thin connecting
member for connecting the two seal members. When coupled even
if t%sﬁtgﬁwfn?ply needle is not located precisely coaxial with
the /ink supply port, the ink supply needle can be connected to
the ink supply port hermetically by flexing the thin connectlng
member, thereby eliminating any leaking of the ink. B

Accordingly, it is an aseect of this invention to

provide an improved ink transfer mechanism for transferrrng
' between an ink cartrldge and a recordlng head.

Another aspect of the invention is to provrde an
.lmproved ink transfer mechanlsm capable of compensatlng for any
misalignment of the ink supply needle with respect to the ink
supply port during use. _

" A further asepect of the invention is to provide an
improved ink transfer mechanism wherein a self-aligning ring
permits a hermetic seal between an ink cartridge and a recording
head regardless of misalignment of the ink supply needle with

respect to the ink supply port durlng use.

+o Pre;tv‘vﬂ.c‘ embsod. .v\u\*s
The invention accordlng/ comprises the features of

construction, combination of elements, and arrangement of parts,

which will be exemplified in the construction hereinafter set
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the ink cartridge can ber~positioned and retained in cont@agt wth the
recordi ng head w thout &ftowing any ink to leak by inserting the ink
Supply needle into the through-hole of the packing so as to pierce the
seal . - In order to prevent any®ink from|leaking, the ink supply
port"prOV|deg on the ink cartridge.nust have a mninmal dianeter. This

desi gn f ufP P'requires a mninmal dianmeter for the through-hole in the"
packing that is disposed in the ink supply port. However, if the ink
supply needle is not positioned precisely coaxial with the through-hole in
the packing disposed in the ink supply port, or if the ink supply needle
I's not perfectly perpendicular with respect to the

~ For a fuller understanding of the invention, reference
'is had to the following description taken in connection with the
accompanying drawings, in which:

" FIG. 1 is a fragmentaryfenlarged cross-sectional view
of an ink cartridge and recordihg_head combination constructed
in accordance with a preférred embodiment of the present
invention; | ' |

FIG. 2 is a cross-sectional view of the ink cartridge
of FIG. 1 éonstructed in accordance with a preferred embodiment
of the present invention shown mounted on an ink supply needle;

FIG. 3 is a fragmentary enlarged cross-sectional view
of the ink cartridge and recording combination of FIG. 1
“illustrating the operation of the invention where the ink supply
needle is not properly aligned. _

FIG. 4 is an exploded perspectlve view of a multi
compartment ink cartridge for color printing and associated
recording head combination constructed in_accordance with a
second embodiment of the present invention,'and '

FIG. 5 is a bottom plan v1ew of the ink cartrldge of
FIG. 4 constructed in accordance with the second embodiment of

the present invention.

FIGS. 1 and 2 show an ink cartridge COnstructed in
accordance with a preferred embodiment of the present invention.
The ink cartridge of this embodiment ls,/352i3523y for
mondchromatic printers. | Referting to FIG. 2, an ink cartridge

" main body, indicated generally as i, is lntegrally formed into
‘a box having an openlng on top. Ink cartrldge main body 1 is
made of a resin material that suppresses evaporatlon of 'ink and

is constructed to allow air passage.
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packi ng “di sposed in the ink supply port, then the ink supply needle will
not be centered upon insértion into the through- hole of*the packing. As a
Pesult, the ink supply needle will be |g contact with only a portion of

t he packi ng, whereas the renaining portifon of the pack| ng will not -cone in
contact with the ink supply needle. Thu I nk W | en t
i nk supply needl e affirer HaPRREK Weoghé'"%kciﬁ E@gﬁeea ln)gg% m i

cont act tnevgg@? riglq;'-sgral Y Wl g aY’e% hvse%gpg om
i nconsi st PAEtpodi t§ ] ggd %Bp h&ﬁ‘;eg
in a recoﬁdmﬂéaﬁédeﬁéﬂ-eQ iﬁ%ﬁu eﬁ’ P%%’&fg H anobg Sypg! )é:.r

vent 5 comnum.cates wi

needie tOfg-GWpFLFt@O h atomosphere through a winding groove 61
and an air communication hole 60. :

_ An ink
supply port, indicated generally as 10, is formed on oné side
of the bottom of ink cartridge main body 1. Ink supply port 10
communicates with an ink supply needle 31 of a recordihg'head
(not shown). Further, an ink absorbing member 8, formed of a
flexible porous material, is disposed within main body 1. A
biasing plate 7 is positioned with respect to cover 2 to form
a gap between cover 2 and ink absorbing member 8. The ink
supply needle is positioned relative to the ink cartridge by a
positioning member 33 which is dimensioned to receive an
outwardly projecting portion 12 of the ink receiving and
transmitting portion of the ink qartridge which defines the ink
supply port. -

Reference is now made to FIG. 1,-wheréin ink supply
port 10 is shown in enlarged form. Ink supply port 10 includes
an inward projecting pdrtion 11 and an outward projecting
portion 12. Inward projecting portion 11 projects inward into
ink cartrldge main body 1 to blas ink absorbing member 8.
Outward projecting portion 12 pro;ects outward £from ink
cartrldge main body 1 to post}tagkiﬂﬁv%giﬁfldgeﬁgaln body 1.
Inward projecting portion 1lféSSLSt the flow of ink w1th1n ink
absorbing member 8 to ink supply port 10 by compressing ink
absorbing member 8 in the area adjacent inward projecting
portion 11 to producé an average pore diameter of ink absofbing.

- member 8 at this location smaller than the average pore diameter

of absorbing body 8 at locations not adjacent ihward projecting

portion 11. This reduction in the average pore_diameter in the
viCinity'of-inward projecting portion 11 increases the capillary
force, assisting the ink flow to ink supply port 10. Mesh
filter 34 is positioned at the end of inwardly prdjecting
portion 11 to assist in preventing particles and air bubbles
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-3~ _récording head from.a plurality of color ink tanksmIn many cases,
the pturality of color ink tanks is provided as a plurdlkfty of
Bonpartnments in a single tank, so that the spacing between the connecting
structures of the ink tank conpartment fand between the respective ink

supply needles is " fixed, aggravating the tol erance problem - . The
present | t?QﬁP¥H¥%nﬂéetbgsv§PEB%¥ BRER- Outward projecting portion

12 positions ink cartridge main body 1 by engaging'a plurality
of ribs 13 arranged on the dircumferential surface of ink
cartridge main body 1 with an annular positioning projected edge
33 disposed on the back of the recording head and also aids in
connecting ink supply port 10 to ink supply needle 3l.
| A Stepped insertion hole 14 in outward projécting
portion 12 is dimensioned to receive a self-aligning ring 20
 (described below). In addition, a through-hole 16 serving as
an ink through-hole (part of the ink supply port) is provided
in inward projecting portion 11. Stepped insertion hole 14 and
through-hole 16 are formed coaxiélly so as to communicate with
each other when ink cartridge main body 1 is coupled with in
supply needle 31 of the recording head. |
Self-aligning ring 20 will now. be described with

reference to FIG. 1. Self-aligning ring 20 is made of a
flexible resin material and comprises three distinct portions.
. advantogec wslh j

A ring-like annular needle seal 21 (the first seal) havingAa
circular form in section is coupled with a ring-like anniular
_ . - aduanteciecuw) . .
port seal 22 (the second seal) havingpa c;rcuIar form in section
by a thin truncated conical connecting ringl23 that is thinner
than annular needle seal 21 or annular port seal 22 in the axial
direction. The inner diameter of annular needle seal 21 is
slightly.smaller than the outer diameter of ink supply needle
31. The outer diameter of annular port seal 22 is slightly
larger than the inner diameter of an entrance portion 1l4a .of
stepped insertion hole ;4. stvanteguensiy _

- A ring-like movable bush 24 havingjian L-shaped form
in cross section is fitted adjacent annular needle seal 21 from
‘outside so as to suppress the expansion of needle seal 21. The
inner diameter of movable_bush-24 is.substahtially smaller than
the inner diameter of a portion 14b_of'stepped insertion hole
B T aduontogecust
l4. 1In addition, a ring-like fixed bush 25 havingAan'L—siaped
form in section is positioned within annular port seal 22 so as
‘to insure fiked bush 25 remains in .contact with the inner
"surface of entrance portion l4a of stepped insertion hole 14.
-
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'dlfflcultles and its objegt Is to provide an inproved |n1’<‘\tank or

cartridge. This object i"$*solved by the ink cartridge of *¥i ndependent clai m
2. Further . .advant ageous features, aspect and details of the invention are
evident fromthe dependent clains, the description and the dr awi ngs. The

clains arg, i d be, nder st o I
def i ni ng ? ﬁﬁea ﬁ % Yad alrm}egc?r?s%s thalt thb EIR%ef B? Eﬁﬁéaarsgggl;]t
i nventi on25rdaedenoancome :Lnandmmch m'sleatewlil%hseéirpgﬂisat géxﬁérbUSh 25

7 One, SRR L R BagL AB SR e, Stecpla McpfereL SR, ok 0
whil e in deeing insertion. leed bush 25 is mounted in such a ﬁanner
that movable bush 24 is in slldlng contact with stepped portion
15 within stepped insertion hole 14 and that fixed bush 25 .is
fitted into entrance portion l4a of insertion hole 14. freckons iua
wpha::‘(':\a.rahl\.’ are ratialy extend.mg projected bars 24a are formed on -
the inner end surface 9 movable bush 24 and are malntalned in
sliding contact with stepped.portlon 15 within stepped insertion
hole 14. When ink is injeeted into ink cartridge main body 1,
ink cartridge main body 1 is evacueted to a negative pressure.
A plurality of through-holes 24b are formed_between projected
bars 24a of movable bush 24 so that essentially all of the air
~within stepped insertion hole 14.can be released from around
'self—aligﬁing ring 20 through through-hdles 24b between the
projected bars 24a. Additional through holes 25a. are formed in
fixed bush 25 for the same purpose. The releasing of the air
" in this manner prevents the ink charging pressure from causing
. self-aligning ring 20 from'being detached from insertion hole
14, In effect, during injection of the ink into ink cartrldge'
body 1 under negative pressure, lnk essentlally occuples the
portlon of insertion hole 14 not occupied by self-aligning ring
20( movable bush 24, and flxed_bush zs'whkhcuu be o cheet of
First seal member % in FIG. 2|seals the opening end
‘of ink cherging port 3, and second seal member 17 in FIG. 1
seals the opening end of_ink'supply port 10, and is penetrated
by ink supply needle 31 during mounting of the ink supply
cartridge. . .
| " An electrode 35 extends through a bore 36 in a wall
of ink cartridge body 1 and serves as one electrode of an ink
exhaustion sensor to lnform the user that the ink cartrldge
requires replacement. An O-rlng 37 prevents escape of lnk'
through bore 36
. The procedure for attachlng ink cartridge main body

1 to a recordlng head will now be descrlbed Ink cartridge main

T e




The present invention, threfore provi des an i nk cartrigge for use with
an ink-jet type recordlng appar atus which conpensates f®f m salignnent of
the ink supply port and ink supply needée to stop any ink froml eaking.

General | y speaking, in accordance with a®preferred aspect of the present

e Oy S, RAR 5 5o oo tAT ohgadh 491 bk manner 55
as to align 1nk supply port 10 with ink supply needle 31. 1Ink
supply needle 31 is inserted into ink supply port 10 while
piercing seal member 17 that seals ink supply port 10. Ink
supply needle 31 then enters into through-hole 16 and is
hermetically fitted with movable bush 24. Simultaneously
therewith, ribs 13 disposed aroﬁnd the circumference of the
outward pro;ectlng portion 12 are fitted into annular
positioning projected edge 33a of positioning member 33 dlsposed
on the recording head to thereby fix ink cartridge main body 1
in position. Ink cartridge main body 1 is attached to the
recording head so as to align ink supply needle 31 with
pOSLtlonlng prOJected edge 33 even if ink supply needle 31 is
not projected precisely coaxial with through-hole 16, or if ink

_ supply needle 31 does not project precisely perpendicularly from
the recording head. As shown in FIG. 3, ink supply needle 31
is hermetlcally fitted to needle seal 21 even lf not properly
situated without greatly deforming needle seal 21. Needle seal
21 moves with movable bush 24 along stepped portion 15 w1th1n
insertion hole 14 upon insertion of tapered tip portion. 32 of

. ink supply needle 31, and thin conical connecting ring 23 is
deformed and displaced in the radial direction outward. Thus,
ink supply needle 31 is correctly fitted regafdless of the.

precise position or angle of ink supply needle 31. Reference
is now made to FIG. 3 which depiéts the positioning of the
-movable bush 24 and self-éligniné ring 20. when an ink supply
needle 31 is not aligned with the axis of insertion hole 14.
Reference is now made to FIGS. 4 and 5 wherein a
second embodiment of the present invention is shown, like
elements being given like reference numerals. This second
embodiment depicts a mechanism for use with color or other
multi-ink printers. A cartridge main body.41 has a plurality
of ink tanks or compartments  42a, 42b, 42c fixed integrally
Separaie aKs e.5-
thereto for contalnlngﬁdlfferent color inks. Ink supply ports
50a, SOb 50c having SLmllar self- allgnlng rlngs 20a, 20b, 20c
are disposed on the bottoms of ink tanks 42a, 42b, 42c. Each

o g



‘of "the i"'nk supply needl g-wi th respect to the ink supply g/art at the tine
the ink supply needle is=eonnected to the ink supply port. The needl e and
port can be connected without allowing fhe ink to |eak. The ink
cartridge according to a further aspect of the present invention conprises
-at least o el f-al,_gni ring ratively.coupled to.an,i,nk suppl ort
of the inkHﬁCEPPLig&?’o#&%u?Qéh?gg S 8BoPdFngeREaFeatRd ¥ %pggangﬁ,
each ink sappby amdt6¢srespetedveldyh(BDGL nk) supphy iwledtkangimgapontsf ofm

or ot & abl YA e oaB L M f K omph L L RBe BBO o lUE S dad AL PR By
slightly she¢étemember 9°. - : .

In the situation where ink cartridge 41 is attached

to a recording head having inconsistent positioning tolerances
among ink supply needles 3la, 31b, 3lc (FIG. 5), self-aligning
rings 20a, 20b, 20c inside the ink supply ports 50a, 50b, 50c
are designed so that the misaligned ink supply needles displace

' the respective needle seals 21 and movable bushes 24 as
described above so as to align eaéh needle seal 21 with the
position of the corresponding ink supply needle 31a,'3lb, 31c

: while flexing each correspoﬁding thin conical connécting'ring
23. This construction thereby prevents the ink from leaking,
and permits fitting and retaining each ink supply needle 31a,
31b, 31c hermetically with the corresponding needle seal 21 by
only deforming the thin connecting members 23. '

It will thus be seen that the objects set forth abbve,
among those made apparent from the preceding description, are
efficiently attained and, since certain changes may be made in
carrying out the above method without departing from the spirit
and scope of the invention, it is intended that all matter

contained in the above_deScription shall be interpreted as

illustrative and not in a limiting sense.
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‘than an ‘outer dianeter o%ﬁ¢he ink supply needle; a secondy annul ar seal
menber seal whose outer difaneter is slightly larger thaf an inner dianeter
df the ink supply port; and a thin connecting nenber for connectlng t he
two seal nmenbers. \Wen coupled, even if e i nk sup needi e s not

| ocated precisely coaxial with the corresponding i nk suppuw"ﬂumu"uﬂ,””m|
supply needl e can be connected to the ink supply port her

flexing the thin connecting nenber, thereby elimnating any Ieaklng of the

i nk. ' Accordingly, tiaiﬁsa”oﬁ%inﬁeobshhTiﬂane”t'0” to provide

an inproved ink transfer nechanlsn1for transferring between an ink
cartridge and a recordi ng head.

l. An ink cartridge for mounting on at least one ink supply
needle (31, 3la, 31lb, 3lc) of a recogdlng head,
5 comprising: SR

at least one ink cartridge_maih body (1, 41)

an ink supply port (10, 50a, 50b, 50c) disposed in a wall

10 _ of said ink caitridge main body (1, 41) and communicating

' from the interior to the exterior of said ink cértridge
for the flow of ink therethrough, and

| a self-aligning ring (20, 20a, 20b, 20c) mounted within

15 said ink supply port (10,'50a, 50b, 50c) and having an

interior facing side and an exterior facing side, said
self-aligning ring further comprising: -

: a first annular seal member (21) on the interior facing
20 - side of said self—aligning'ring (20,- 20a, 20b, 20c) and
having an inner diameter less than the outer diameter of

'said ink supply needle (31,“31a, 31b, 31c),

a second annular seal member (22) on the ékterior_facing
25 ~ side of said self-aligning ring (20, 20a, 20b, 20c) and
' | having an outer diameter greatef than the inner diameter
. of the adjacent reglon of said ink supply port (lO 50a,

50b, 50c) and

30 a flexible connecting member (23) coupling said first
‘annular seal member (lel'and said second annular seal
member (22) to permit esSéntially lateral displacement_of
said first annular seal member (21)  relative to said
_ . second annular seal member (22) in said ink supply port
35 (10, S50a, 50b, 50c). | B
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Anot her -aspeet of the inyention is to provide an i I nk transfer
mechani sm capabl e of co#égnsating for any msalignne
meedl e with respect to the ink supply port during usm,lnmnrﬁm
further aspect of the invention is to provide an inprdved Iin

mechani sm wherein .a self-aligning ring ]ﬂern1ts a hernetlc seal between an
I nk cartrldge and a

-=3

2. The ink cartridge especially of claim 1, for mounting on
a recording head havxng at least two ink supply needles
'(31a, 31b, 3lc) comprising:

5 at least two ink cartridge main bodies joined as a unit
' (41)' each ink cartridge main body having an exterior
wall, .

‘an ink supply port (50a, 50b, 50c) in said exterior wall
10  of each of said ink cartridge main bodies so as to be in

essential registration with one of said ink supply

needles (31a, 31b, 31lc), said ink supply port

communicating from the interior to the exterior of its

respective ink cartridge main bodies for the flow of ink
15 therethfough, and

a self-aligning ring (20a, 20b , 20c) mounted within each

said ink supply port (50a, S50b, 50c) and having an

interior facing side and an exterior facing'side, each of
20 said self-aligning rings further comprising: '

‘a first annular seal member (21) on the ihterior facing

side of said self-aligning ring (20a, 20b, 20c) and

having an inner diameter less than the outer diameter of
25 the associated ink supply needle (3la, 31b, 31lc);

'a second annular seal member (22) on the exterior facing
side of said self-aligning ring (20a, 20b, 20c) .
having an outer diameter greater than the lnner diameter
30 of the adjacent region of the associated ink supply port
- (50a, 50b , 50c); and

‘a flexible connecting member (23).eoupling said first

: annular seal member (21) and said second annular seal

35 member (22) to permit essentially lateral displacement of
said first annular seal member (21) 'relative to said

.This Sheet Has Been Rep
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recordi ng head regardl ess—qf nisalignnent of the ink—suppi-y—reed] h-
respect to the ink supply-port during use. l I e“ unﬁlﬁii
atcording to preferred enbodi nents, conprises the fld§ i
construction, conbination of elenments, ,and arrangenent of parts, which
will be exenplified in the constructi on Yereinafter set forth.

For a fuller understanding of the invention, reference is had to the.
foll owi ng description taken in connection with the acconpanyi ng draw ngs,

in which: E LS ra arary ar,ged 0SS Lpnal . W ew
of an i nk cartrsleaagdan%fﬁrl%%%}fdisﬁeg%}#ggtgsﬁogggbi ?1%]1 or'}'gl cgﬁét r%ﬁ?iﬁi%ﬁ&& Lot =%
iViPe N ~the ' '

accor dance wi t BuRPpYePerited 580

3. The ink cartridge of any one of the preceding claims,
5 . wherein said ink cartridge main body (1, 41) has a
plurality of walls. ' '

4. The ink cartridge of any ohe of the preceding claims,
further'inbluding an -annular movable bush'(24) having an

10 inner diameter.smaller'than the outer diameter of said
first' annular seal member (21) and an outer diameter

smaller than the inner diameter of the adjacent region of

said ink supply port to limit the expansion of said first
annular seal member (21) when the bush (24) is disposed-

15 on the outer circumference of said respectiﬁe first

annular seal member (21).

5. The ink cartridge of claim 4, wherein said annular
movable bush (24) has an essentially L-shape in cross
20 . section, a first arm of said L being engaged by éaid
outer circumference of said first annular seal member
(21), a second arm of said L being engaged on the

interior side of said first annular seal member.

25 6. The ink cartridge of any one of the preceding claims,
wherein said respective ink supply port (10, 50a, 50b,
'S0¢)- is formed with a stepped interior construction
‘defining a region of greater diameter for receiving said
_ self aligniqg ring (20, 20a, 20b, 20c) with the interioi

30 : side of the second arm of the movable bush (24) facing
~and engaging said interior.step of said ink supply port.

7. The ink cartridge of claim 6, wherein said interior side
of said second arm of said movable bush.(24) is formed

35 - with .spaced projections (24a) éxtending toward and
engaging said step. a THIS SHEET HAS BEEN
\x-h . LA N e iR RY
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pr esent

Jnvention; Fig. 2 is a cross-sectional yiew of the i nk

cartridge of FIG 1 consffucted in accordance with a“preferred—enbodinent
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10.

11.

. The ink cartridge of clalm 7 wherein the pro;ectlons

'(24a) are radially extending spaced pro;ectlons

The ink cartridge of any one of claims 4 to 8, wherein
said second arm of said movable bush (24) is formed with
at least one through hole providing communication between

the interior and exterior of said movable bush.

The ink cartridge of claim 9, wherein said through hole
is in a region between said projections.

The ink cartridge of any one of the preceding claims,
further including an annular fixed bush (25) for guiding
said respective ink supply needle (31, 3la, 31lb, 3lc)

disposed along the inner circumference of said second

- annular seal member (22) to engage said second - annular

12.

13.

seal member against the inner circumference of the
adjacent region of said associated ink supply port (10,
50a, 50b, 50c). R

The ink cartridge of claim 10 or 11, wherein each of said
annular fixed bush (25) has essentiélly an L-shape in
cross-section, a first arm of said L being en'gage'd by
said: inner circumference of said second annular seal
membér (22) and a second arm of said L being engaged by

the exterior side of said 'second annular seal member

(22).

The ink cartridge of c¢laim.10 to 12, wherein said second
arm of said respective fixed bush is formed with at least
one through hole (25a) providing communication between
the interior and exterior of said fixed bush.

iy ‘\’iii"‘ - [CEEe
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vi ew of the i'nk cartridgemand recordlng conblnatlon of FFG, 1 illustrating
the operation of the invention where the ink supply needfe i s not properly
al i gned: FIG 4 is an expl oded perspective view of a nulti
conpartnment ink cartridge for color printing and associated recordi ng head
conbi nati on constructed in accordance with a second enbodi nent of the

present invention; and FIG 5 is a bottom plan view of thg i nk
cartridge of FIG 4 constructed in accordance with the second enbodi ment
of the present invention. - FI'GS. 43 and 2 shOM/an_ink-cartrldge

constructed in

5
Abstract

10 _ _ R
A self-aligning ring (20) for receipt within the ink supply
pbrt (10) of an ink cartridge is.provided. The ring (20)
includes, on the side thereof facing the interior of the ink
cartridge, a first annular seal member (21) whose inner

15 diameter is slightly smaller than the outer diameter of .an

ink supply needle (31) of a recording head, and on the side

thereof fécing the exterior of the ink cartridge, the ring

includes a secdnd annular .seal member (22) whose outer

diameter is slightly larger than the inner dlameter of the

20 ink supply port (10). The seal members (21, 22) are connected

by a thin flexible connecting member (23). If the ink supply

needle (31) is not positioned precisely coaxial with respect

to the ink.supply port (10) or even if the ink supply needle

_ " {31) is not positioned precisely perpendicular to a recording

25 head, the first annular seal member (21) is displaced to

conformhw1th the ink supply needle (31) ‘position by deformlng

only the thin connecting member (23) and  is hermetically

. fitted to the ink supply needle (31). Thus, ink is prevented

from leaking from this seal. Where a multichannel ‘ink

30 cartridge for color printing is provided, a self-aligning

ring would be mounted in the ink supply pbrt of each

_compartment for cooperation with an associated ink supply
-needle.

35
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~acéor danc ( the
Car?;ggngeos?ﬂ &Mr‘e\dfewgodl ment of _.the present invention. The ink
ol htefg RM ?gnP’Odl ren especi ally- desi d£ f or fonochromat i c
P enor el 1y é n 0 \ZCG—éTsDﬂ nk cartridge I'n body, ‘i ndi cat ed
o cartrlgg%sga %gﬁeg(i@i !syé_oergg‘ hnto a box having an opening on top.
a resin material that

3va2(r)rat|on f‘gal!“&rﬂj St %ﬁé) ucted to allow air passage. suppressesThe
cg\eer (z)pﬁgi“ng:go{%ét nkgﬁartrl dggﬂ&a\lhn body 1 is covered i nt.eg‘rél ly with a

g port. 3 sealed by a spherical
and an air vent 5 - simid arl y seal-ed by a slpheri cal stoppeP 6 desi g?\tegpltogr ¢
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al flow into the ink cartyidge while preyenting ink lross The air vent 5
conmum cates with at m)sphere through a w ndi ng S

#7-- - -groove 61 and an air conmunication hol e 60. An HTk supply port,
i ndi cated generally as 10, is forned on one side of the bottom of ink.
cartridge main body 1. - nk supply port 10 comunicates with an ink supply

needl e 31 of a recording head (not sﬂ:nlqo Iurther an |nk absor bi ng
menber 8, for :

34 9 7 5 6% ¢l 2 0
(. /2 1t A b
NN a e

-z /8

s
H /_//% e ; _ /
,O /1 "’ll]l;:'."—“:];\ [ ' !
55 4 12
&t  FG 3
\ »
aF
l/ 5{4 BN ”
74
% \ F 32' o4
. IS
20123 —1 2| 1L G 1 s
ey S/ s it VI
ISSheetHaSBeeiﬁﬁiiced | 3 \ 33 s ke HAS BEEN
WL s e

Zgo" o : —-'



<

a fl'exi bte porous nateriaL( I's disposed within main body4. A biasing -
ptate&,7 is positioned witdy respect to cover 2 to form &ap between cover
2 and- |nk absor bi ng nenber 8. The ink supple}é5 eedle is positioned rel ative
to {hé ink cartridge by a positioning nenb whi ch is dinensioned to
receive an outwardly projecting portion 12 of t'he ink receiving and
transmitting portion of the ink cartridge which defines the ink supply
port. Reference is now made to FIG 1, wherein ink supply port
10 is shown in enlarged form I nk supply port 10 includes an inward
projeeting portion 11 and an outward prOJectlng portlon 12. | nward
prOJectlng portlon 11 projects : _

-E%‘—d'l- Flg, 4

_—_—
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qinwakd‘rntornk cartridgeymain body 1 to bias ink absorbﬁﬁg menber 8.
Qutwar d projecting portion 12 projects outmard#ﬂ% m ink cartridge main
tbody -1 to position ink cartridge main body 1. lWnward projecting portion 11
is preferably .provided such as to assist the flow of ink within ink
absorbing nenber 8 to -ink supply port 10 by conpressing ink absorbing
menber 8 in the area adjacent” inward projecting portion 11 to produce an
average pore dianeter of ink absorbing nmenber 8 at this

- 8- : '
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TN | o . apog-da- o
| ocation smaller than the average pore dianeter of absorbing body

| ocati ons not adjacent inward projecting portion 11. This reduction in the
average pore dianeter in the vicinity of inward projecting portion 11
increases the capillary force, assisting the ink flowto ink supply port
10. Mesh filter 34 is positioned at theét end of i nwardly projecting portion
i1 to assist in preventing particles and air bubbles from entering the ink
supply port. CQutward projecting portion 12 positions ink cartridge nain

body 1 by engaging a pluralityrngf dhh?ﬁIb%EaW@ﬂchﬁ‘hi he circunferenti al
nul ar

surface of ink cartridge main body'1 wth an an positioning projected

The present invention relates generally to an ink
cartridge for use with an ink-jet type .fecording apparatus.

Ink-jet type recording apparatuses use liquid ink
to print recording data. 'Pai'ticularly, an ink-jet type
recording apparatus employs ...an ink cartridge that supplies ink
”contained therein to the recc;rding head. | 'i"he" ink 'cartridge
is directly connected to the recording head through the use
of an ink supply needle mounted on the recording head. 1Ink
is delivered by utilizing a pressure diffefencé betweeh the
ink in the recoxrding head and the ink in the ink cartridge,
and by capillary forces.

As a result of this construction, the ink cartridge
is required to have a structure for connecting the ink
cartridge to the ink supply needle. This structure is
disposed either on the lower surface of the ink cartridge or
below the ink Cartridge itself. This ai:rangement of the
éonnecting strﬁcture in turn requires that an appropriate
measure be taken to contain leakage of ink | from the ink
cartridge when the cartridge is cohnected to the ink .- supply
needle. As has already been disclosed in Japanese Unexamined
Patent Publication No. 50-74341, one method of dealing with
the leaking of ink which -is widely used is to employ a packing
having a through-hole and a seal that allows the ink supply

needle to be hermetically fitted into this through-hole at the
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edge 33 di sposed on the back of the recording head and also aids in
connecting ink supply port 10 to ink supply needle 31.- A st epped
i'nsertion hole 14 in outward projecting portion 12 is dinensioned to
Teceive a self-aligning ring 20 (described below). In addition, a

t hrough-hol e 16 serving as an ink thre®h-hole (part of the ink supply
port) is provided- in inward projecting portion 11. Stepped insertion hole
14 and through hole 16 are forned coaxially so as to comrunicate wth

each ot her ggﬁlngpﬁggtbbggeogatﬁebggx %ak%rﬁa. Ied gkg&ﬂfﬁ nom/Iﬂﬁgdle

31 of the rec alignrng rin

described W tfhe! ShkeeapePiligerbén be poslitidhed"and Hotaited Snbnhce
with the recording head without allowing any ink to leak by
inserting the ink supply needle into the through-hole of the
packing so as to pierce the seal. | |
" In order to prevent any ink from leaking, the ink
supply port provided on ﬁhe ink cartridge mhst have a minimal
diameter. This design further requires a minimal diameter for
the through-hole in the packing that is disposed in the ink
-supply port. However, if the ink supply needle is not
positioned‘predisely coaxial with the through-hole in the
packing disposed in the ink supply port, or if the ink supply
‘needle is not perfectly perpendicular with respect to the
packing disposed in the ink supply port, then the ink supply
needle will not be centered upon insertion into the through-
hole of the packing. As a result, the ink supply needle will
be in contact with ohly a portion of the packing, whereas the
remaining portion of the packing will not come in contact with
the ink supply needle. Thus, ink will leak from between the
ink supply needle and the.;acking where the ipk supply needle |
does not contact the packing. |
'This problem of leaking ink also arises from
inconsistent-positioning tolerances'among the multiple ink
supply needles in a recording head for a gplor printer usipg

more than one ink supplyfneedle to supply color inks to a
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flexible resin material and conprises three distinct portions. A ring-like
annul ar ‘needl e seal 21 (the first seal) having

-9- advant ageously a circular formin section'is coupled with a
Ting-like annul ar port seal 22 (the second seal) having advantageously a
circular formin section by a thin truacated -conical connecting ring 23
that is thinner than annular needle seal 21 or annular port seal 22 in the
axial direction. The '

recording head from a plurality of color ink tanks. In many
cases, the plurality of color ink tanks is piovided as a
plurality qf compartments in a single tank, so that the
spacing between the connecting structures of the ink tank
compartment and between the respective ink supply needles is
fixed, aggravating the-tolerance problem. |

The présent invention intends to overcome such
difficulties.and its object is to provide an improved ink tank
or cartridge. This object is solved by the ink cartridge of
indepéndent claim 2. Further advantageous features, aspects
and details of the invention are evident from the dependent
claims, the description and the drawings. The élaims are
intended to be understood as a first non-limiting apprbach'of
defining the invention in géneral terms.

Adcordingly the present invention provides an ink
tank with a seal which compensates for inconsistent
positioning of ink-supply needles, or inconsistent inclines
of ink-supply needles and keeps ink from leaking from the ink
supply take while in use.

| The present'inve;tion, therefore, provides an ink
cartridge for. use with an ink-jet type recording apparatus
which compensates for misalignment of the ink supply port and
ink supply needle to stop any ink from leaking. -

Generally speaking, in accordance with a preferred

aspect of the present invention, a novel ink cartridge is
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i nner ‘di aneter of annul ar needl e seal 21 is sllghtly smaller than the
outer dianmeter of ink supply needle 31. The outer dianmeter of annular port
Seal 22 is slightly larger than the inner dianmeter of an entrance portion
14a of stepped insertion hole 14. _ A ring-1like novabl e bush 24
havi ng advant ageously an L-shaped form dn-cross section is fitted adjacent
annul ar needl e seal 21 fromoutside so as to suppress the expansion of
needl e seal 21. The inner dianeter of novable bush 24 is substantially

snal | er t hanptdeided hibiniet eapable ¢Pk nsbdiny f&@ﬁﬁ?@ié?ﬂééxﬁéhﬁm e

14. In addition, a ring-Ilike flxed bush 25 havi ng advant agéously an

L- shaped forefi the ink supply needle with respect to the ink supply port
at the time the ink supply needle is connected to the ink
supply port. The needie and port can be connectéd without
allowing the ink to leak.

The ink cértridge according to a further aspect of
the presént invention comprises at'leasf-one-sélf-aligning
ring operatively coupled to an ink éupply port of the ink
cartridge on the outlet or recording head side. In operation,
each ink supply port is coupled with an ink supply needle
emanating from the recording head through the self aligning

. ring. The self-aligning ring preferably includes: a first
annular seal member whdse inner diameter is slightly smaller
than an outer diameter of the ink supply ﬁeedle; a second
annular seal member seal whose outer diameter is slightly
larger than an inner diameter of the ink supply port; and a
thin connecting member for connecting the two seal members .
When coupled, even if the ink supply néedle is not located
precisely coaxial with the corresponding ink supply port, the
ink supply needle can be ébnnected to the ink supply port
hermetically by flexing the thin connecting member, thereby .
eliminating any leaking of the ink.

Accbrdingly, it is an aspect of this-invention to

provide an improved ink transfer mechanism for transferring

between an ink cartridge and a recording head.
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section is positioned within annular port seal 22 so as to insure fixed
bush 25 remains in contact with the inner surface of entrance portion 14a
of stepped insertion hole 14. Fixed bush 25 is dinensioned so that the
inner end of fixed bush 25 does not conme in contact with needle seal 21
Fi xed bush 25 guides ink supply needl e- 3 4nto stepped insertion hole 14
during insertion.” Fixed bush 25°is nmounted in such a manner that novable
bush 24 is in sliding contact with stepped

- 10 - Another aspect of the invention is to provide an
improved ink transfer mechanism capable of compensating for
any misalignment of the ink supélf'needle with respect to the
ink supply port during use.

A further aspect of the invention is to provide an
improved ink transfei mechanism wherein a self-aligning ring
permits a hermetic seal"between én ink cartridge and a
recording ﬂead regardless of misalignmenﬁ of the ink supply
needle with fespect to the ink supply port during use.

_ The invention according to preferred embodiments,
comprises the featﬁres of construction, combination of_
elements, and arrangement of parts, which will be exemplified
in the construction hereinafter set forth.

For a fuller understanding of the invention,
reference is had to the following description taken in
connection with.the'accompanying drawings, in which:

FIG. 1 is a fragmentary enlarged cross-sectional
view of an ink cartridge and recordin§ head combination
constructed in accordance with a preferred embodiment of the
present invention; )

Fig. 2 1is a cross~sectional view of the ink
cartridge of FIG. 1 constructed in accordance with a preferred
embodiment of the present invention shown mounted on an ink
supply needle;

FIG. 3 is a fragmentary .enlarged cross-sectional
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poktion 15 within stepped insertion hole 14 and that fixed bush 25 is
fitted into entrance portion 14a of insertion hole 14. Projections 24a

whi ch preferably are radically extending projected bars 24a are formed on
the inner end surface 9 novable bush 24 and are maintained in sliding
contact with stepped portion 15 within #® epped insertion hole 14. \Wen ink
ks injected into'ink cartridge main body 1, ink cartridge main body 1 is
evacuated to a negative pressure. A plurality of through-holes 24b are
formed betweeiiew @feailRs 1k Scaderdge @dbrécdraing4combihatiensert Fag.y

all of the air within stepped insertion hole 14 can be released from
around sel f- 1 illustrating the operation of the invention where the ink
supply needle is not properly aligned.

FIG. 4 is an exploded perspective_?iew of a multi
compartment ink cartridge forncolor.printing and associated
recording head combination constructed in accordance with a
second embodiment of the present invention; and

FIG. 5 is a bottom plan view of the ink cartridge
of FIG. 4 constructed in accordance with the second embodiment
of the present invention. . .

| FIGS. 1 and 2 show an ink cartridge constructed in
accordance with a preferred embodiment of the present
invention. The ink cartridge of this embodiment is especially
designed for mqnochronatic printers. Referring to FIG. 2, an
ink cartridge main body, indicated generally as 1, is
integrally formed into a bon having an opening on top. 1Ink
cartridge main body 1 is made of a resin material that
suppresses evaporation of ink and is constructed to allow air
passage.

The upper openin; of ink cartridge main.body 1 is
covered integrally with a cover 2 having both an ink charging
port 3 sealed by a spherical stopper 4 and an air vent 5
similarly sealed by a spherical stopper 6 designed ﬁo permit
air flow into the ink cartridge while preventing ink loss.

The air vent 5 communicates with atmosphere through a winding
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al i gni'ng ring 20 through through-hol es 24b between the .projected bars 24a.
Addi tional through holes 25a are formed in fixed bush 25 for the same
pur.pose. The releasing of the air in this manner prevents the ink charging
pressure from causing self-aligning ring 20 from being det ached from
insertion hole 14. In effect, during imjection of the ink into ink
eartridge body 1 'under negative pressure, ink essentially occupies the
portion of insertion hole 14 not occupied by self-aligning ring 20,
novabl e bush grbowendéli and ahualir?TommunicatiorFilicle s6é0l nRAbdNKOBUpDIY G
2 which can be a sheet of seals the opening end of ink charging port 3,
and second port, indicated generally as 10, is formed on one side of the
bottom of ink cartridge main body 1. 1Ink supply port 10
communicates with an ink supply needle 31 of a recording head
(not shown). Further, an ink absorbing member 8, formed of
a flexible porous materiai, is disposed within main body 1.
A biasing plate 7 is position_ed with respect to cover 2 to
form a gap between cover 2: and ink absorbing member 8. The
ink supply needle is positioned relative to the ink cartridge
by a positioning member 33 which is dimensidned to receive an
outwardly projecting portion 12 of the ink receiving and
transmitting portion of the ink cartridge which defines the
ink supply port. _
Reference is now made to FIG. 1, wherein ink supply
port 10 is shown in enlarged form. Ink supply port 10
includes an inward projecting portion 11 and an outward
projecting portion 12. Inward projecting portion 11 projects
inward into. ink cartridge main bddy 1 to bias ink absorbing -
member 8. Outward projecting portion 12 projects outward from
ink cartridge main body 1 to position ink cartridge main body
1. Inward projecting portion 11 is preferably provided such
as to assist the flow of ink within ink absorbing member 8 to
ink supply port 10 by compressing ink absorbing member 8 in
the area adjacent inward projecting portion 11 to produce an

average pore diameter of ink absorbing member 8 at this
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seal ﬁenbérw17 Tn-FIG; 1 seals the opéhihg end of ink supply port 10, and

I s penetrated by ink supply needle 31 during mounting of the ink
supply cartridge. An el ectrode 35 extends through a bore 36 in a
wal | of ink cartridge body 1 and serves as one el ectrode of an ink

exhaustion sensor to informthe user tita® the ink cartridge requires
Feplacenent. An O-ring 37 prevents escape of ink

location smaller than the average pore diameter of gbsorbing
body 8 at locations not adjacent inward projecting portion 11.
This reduction in the average pore diameter in the vicinity
of inward projecting portion 11 increases the capillary force,
assisting the ink flow to ink supply port 10. Mesh filter
34 is positioned at the end of inwardly projecting portion
11 to assist ih preventing.particlés and éir bubbles_from
entering the ink supply Port. Outward projecting portion 12
positions.ink cartridge méin'body 1 by.engéging a plurality
of ribs 13 arranged on the ciycumférential surface of ink
cartridge main body 1 with an annular positioning projected
edge 33 disposed on the.back of the recording head and also
aids in connecting ink supply port 10 to ink supply needle 31.
A stepped insertion hole 14 in outward projecting
portibn 12 is.dimensioned to receive a self-aligning ring 20
(described below). In addition, a thrbugh-hole 16 serving as
an ink through-hole (part of the ink supply port) is provided
in inward projecting portion 11. Stepped insertion hole 14
and through-hole 16 are formed coaxially 80 as to communicate
with each other when ink ca;fridge main body 1 is coupied with
in supply needle 31 of the recording head.
' Self-aligning ring 20 will now be described with
reference to FIG. 1. Self-aligning ring 20 is made.of a
flexible resin material and comprises three distinct portions.

A ring-like annular needle seal 21 (the first seal) having
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thToudh”bore 36. | The prdcedure for attaching ink cartrjidge main
body 1 to a recording head will now be described. Ink cartridge main body
I is coupled with the recording head in such a nmanner so as to align ink
supply port 10 with ink supply needle 31. Ink supply needle 31 is
inserted into ink supply port 10 while @ ercing seal menber 17 that seals
tnk supply port 10. Ink supply needle 31 then enters into through-hole 16
and is hernetically fitted wth novable bush 24. Sinultaneously
therewith, advantdgeodsiyoacdirandard forie ircisentiionr cx acaipldt withoad
projecting portion 12 .are fitted into annular positioning projected edge
33a of positikdngmdike annular port seal 22 (the second seal) having
advantageously a circular form in section by a thin truncated
conical connecting rihg 23 that is_thinnér than annular needle
seal 21 or annular port seal 22 in the axial direction. The
inner diameter of annular needle seal 21 is slightly smaller
than the outer diameter of ink supply needle 31. The outer
diameter of annular port seal 22 is slightly larger than the
inner diameter of an entrance portion 14a of stepped insertion
hole 14.

A ring-like movable bush 24 having advantageously
an L-shaped form in cross section is fitted adjacent annular
needle seal 21 from outside 80 as to suppress the expansion
of needle seal 21. The inner diameter of movable bush 24 is
substantially smaller than the inner diameter of a portion
14b of stepped insertion hole 14. 1In addition, a ring-like
fixed bush 25 having advantageously an L-shaped form in
section is positioned within annular port seal 22 so as to
insure fixed bush 25 remains in contact with the inner surface
of entrance portion l1l4a of stepped insertion hole 14. Fixed
bush 25 is dimensioned so that the inner end of fixed bush 25
does not come in contact with needle seal 21. Fixed bush 25
guides'ink sdpply needle 31 into stepped insertion hole 14

during insertion. Fixed bush 25 is mounted in such a manner

that movable bush 24 is in sliding contact with stepped
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nenbér'33 disboséd on the recording'head to'fhereby fix ink

cartridge main

body 1 in position. Ink cartridge main body 1 is attached to the recording
Head so as to align ink supply needle 31 with positioning projected edge

33 even if

ink supply needle 31 is not projected precisely coaxial with

t hrough-hole 16, or if ink supply needrel®l-does not project precisely
perpendi cul arly fromthe recording head. As shown in FIG 3, ink supply
needle 31 is hernmetically fitted to

portion 15 within stepped insertion hole 14 and that fixed
bush 25 is fitted into entrance_portién 14a of insertion hole
14. Projections 24a which'preferably'are radically extending
‘projected bars 24a are formed on the inner end surface 9
movable bush 24 and are maihtained in sliding contact with
stepped portion 15 within stepped insertion hole 14. When ink
is injected into ink cartridge main body 1, ink cartridge main
body 1 is evacuated fo a negative préssure. A plurality of
through-holes 24b are formed between projected bars 24a of
movable bush 24 so that essentially.all.of the air within
stepped insertion hole 14 can be released from.around self-
aligning ring 20 through through-holes 24b between the
projected bars 24a. Additional through holes 25a ate formed
in fixed bush 25 for the same purpose. The releasing of the
air in this manner prevents the ink charging pressure from
causing self-aligning ring 20 from being detached from
insertion hole 14. 1In effect, during injection of the ink
into ink cartridge body 1 under negative pressure, ink
essentially occupies the portion of insertion hole 14 not
occupied by self-aligning flng 20, movable bush 24, and fixed
bush 25.

| First seal member 9a in FIG. 2 which can be a sheet
of seals the'opening end of ink charging port 3, and second
éeal member 17 in FIG. 1 seals the opening end of ink supply

port 10, and is penetrated by ink supply needle 31 during
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needl e seal 21 even if not properly situated without greatly deform ng
needl e seal 21. Needl e seal 21 noves with novable bush 24 al ong stepped
portion 15 within insertion hole 14 upon insertion of tapered tip portion
32 of ink supply needle 31, and thin conical connecting ring 23 is
deforned and di splaced in the radial di&dction outward. Thus, ink supply
needle 31 is correctly fitted regardless of the precise position or angle
of ink supply needle 31. Reference is now nade to FIG 3 which depicts the

posi tioni ng glountdndP ' 6EOhebink &h cgq_ltfﬂ_a jelni ng ring 20 when an ink
supply needle 31 is not aligned wth the axi s of I nsertion hole 14. .
An electrode 35 extends through a bore 36 in a wall
of ink cartridge body 1 and serves as one electrode of an ink
exhaustion sensor to inform the user tha£ the ink cartridge
requires replacement. An o-ring 37 prevents escape of ink
through bore 36. | | ' | | |
The procedure for attaching ink cartridge main body
1 to a recording head will now be described. Ink cartridge
main bddy 1 is coupled with the recording head in such a
manner so as to align ink supply port 10 with ink supply
needle 31. Ink supply needle 31 is inserted into ink supply
port 10 while piercing seal member 17 that seals ink'supply
port 10. Iﬁk supply needi; 31'then enters into through-hole
16 and is hermetically fitted with movable bush 24.
Simultaneously therewith, ribs 13 disposed around the
circumference of the outward projecting portion 12 are fitted
into annular positioning projected edge 33a of positioniﬁg
member 33 disposed on the recording head to thereby fix ink
cartridge main body 1 in position. 1Ink cartridge main body
1 is attached to the record;ng head so as to align ink supply
needle 31 with positioning projected edge 33 even if ink
supply needle 31 is not projected precisely coaxial with
through-hole 16, or if ink supply needle 31 does not project
precisely perpendicularly from the recording head.' As shown

in FIG. 3, ink supply needle 31 is hermetically fiﬁted to
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Ref-erence is now made to FIGS. 4 and 5 wherein a second embodi ment of the
present invention is shown, like elenments being given |ike reference
nunerals. This second enbodi nent depicts a nmechani smfor use with color or
other nmulti-ink printers. A cartridge main body 41 has a plurality of
i.-nk tanks or conpartnents 42a, 42b, 42e¢ 18xed integrally thereto for
eont ai ni ng separdte inks, e.qg. different color 1inks. |Ink supply ports
50a, 50b, 50c having simlar self- aligning rings 20a, 20b, 20c are

di sposed on needlel seEl P dvlh iFkotd propbly éaeualééahwﬂhoh%ntk;réau yA2b

and 42c has an air vent sealed by a stopper 6a, 6b and 6¢ respecfively

(FIG 4). Thedfoeming gicegleosenlof2lt.he Nektide selklt 21kfoves with movable
bush 24 along stepped portion 15 within insertion hole 14 upon
insertion of tapered tip portion 32 of ink supply needle 31,
‘and thin conical connecting ring 23 is deformed and displaced
in the radial direction outward. 'Thqs, ink supply needle 31
is'correctly fitted regardléss'of.the precise position or
angle of ink supply needle 31. Reference is now made ﬁo FIG.
3 which depicts the positioning of the movable bush 24 and
self-aligning ring 20 when an ink supply needle 31 is not
aligned with the axis of insertion hole 14. | |

' Reference is now made to FIGS. 4 and 5 wherein a

second embodiment of the present inveﬁtion is shown, 1like
elements being given'likelreference numerals. This second
embodiment depicts a mechanism for uée with color or other
multi-ink printers. A cartridge main body 41 has a plurality
of ink tanks or compartments 42a, 42b, 42c fixed integrally
thereto for containiné separate inks, e.g. different color
inks. 1Ink supply ports S50a, 50b, 50c having similar self-
aligning rings 20a, 20b, 26c are disposed'on the bottoms of
ink tanks 42a, 42b, 42c. Bach ink tank 42a, 42b and 42c has
an air vent sealed by a stopper 6a, 6b and 6c respeétively
(FIG. 4). The ink changing ports of the three ink tanks or
compartments are covered and sealed by sheet member 9°.

In the situation where ink cartridgé 41 is attached
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conrpartments are covered and seal ed by sheet nenber 9'. _ In the
S|tuat|on where ink cartridge 41 is attached
13 - to a recordi ng head havi ng i nconsi stent p05|t|on|ng t ol erances

annng i nk supply needles 31a, 31b, 31c (FIG 5), self-aligning rings 20a,
20b, 20c inside the ink supply ports 50al350b, 50c are designed so that
the m saligned ink supply needles - displace the respective needle seals 21
and novabl e bushes 24 _ _

to a recording head having inconsistent positioning tolerances

among ink supply-neédles 3l1a, 31b, 31lc (FIG. 5), self-aligning
rings 20a, 20b, 20c inside the ink supply ports 50a, 50b, 50c
are designed so that the -inisaligned ink supply needles
displace the réspective needle sealé 21 and movable bushes 24
és described above so as to align each needlé'seal 21 with the
position of the corresponding.ink supély'needle 31a, 31b, 31lc
while flexing each corresponding thin conical connecting ring
23. This constructién thereby prevents the ink from leaking,
and permits fitting and retaining egch ink supply needle 3la,
31b, 31c hermetically with the corresponding needle seal 21
. by only deforming the thin connecting members 23.

It will thus be seen that the objects set forth
above, among those made apparent ffom the precéding
description, are efficiently attained and, -since certain
changes may be made in carrying out the above method without
departing form the spirit and scope of the invention, it is
intended that all matter'contained in the above description
shall be interpreted as illustrative and not in a limiting

~
sense.
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as descri bed above so as to align each needle seal 21 wth the position of
the correspondi ng ink supply needle 31la, 31b, 31c while flexing each
corresponding thin conical connecting ring 23._This construction t her eby
prevents the ink fromleaking, and permts fittin each ink
supply needl e 31a, 31b, 31c herneti cal-l y4wi-t h thi@!iw & m' ﬂl edl e
seal 21 by only deformng the thin connecting ne I t
will thus be seen that the objects set forth above, anDng those made

appar ent

since certain

fr WHAT IES QUAIMEBD 'E8: description, are efficiently attained and,

changes may be made in carrying out the above nethod w t hout

departing formthe spiid @ isdopmariridge i formoanting of at least one

ink supply needle (31, 3la, 31b, 31lc) of a recording head,
comprising:

at least one ink cartridge main body (1, 41)

an ink supply port (10, 51a, Sbb, 50c) disposed ih
a wall of said ink cért:idge main bddy. (1, 41) and
communicating from the interior to the exterior of said ink
cartridge for ﬁhe flow of ink therethrough, and

a self-aligning ring (20, 20a, 20b, 20c) mounted
within said ink supply port (10, 50a, Sdb, 50c) and.having an
interior facing side and an exterior facing side, said self-
aligning ring further comprising:

a first annular seal member (21) on the interior
facing side of said seif-aligning ring (20, 20a, 20b, 20c) and
having an inner diameter less than the outer diémeter of said
ink supply needle (31, 31a, 31b, 31c),

a second annular seal member (22) on the exterior
facing side of said self-aligning ring (20; 20a, 20b, 20c) and
having an outer diameter g;eater than the inner diameter of
the adjacent region of said ink supply port (10, 50a, 50b,
50c) and | |

a flexible connecting member (23)lcoupling said
first annular seal member (21) and said second annular seal

member (22) to permit essentially lateral displacement of said
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!ntended t hat a!l matter contained in the above de tion shal

interpreted as illustrative and not in a limti

S | elelTlll Iy H llll

- 15 -

-!

first annular seal member (21) relative to said second annular
seal member (22) in said ink supply port (10, 50a, 50b, 50c).

2. The ink cartiidge especially of claim 1, for
mounting on a recording head having at least.tWO ink supply
‘needles (3la, 31b, 310)-éomprieing:

| at lest two ink cartridge main bodies joined as a
unit (41) each ink cartridge main body having an exterior
wall, '

an ink supply port (50a, 50b, 50c) in said exterior
wall of each of said ink cartridge main bodies so as to be in
essential registration with one of said ink supply needles
(31a, 31b, 31c), said'ink supply port communicating from the
interior to the exterior of its respective ink cartrldge main
bodies for the flow of ink therethrough, and _

a self-aligning ring (20a, 20b, 20c) mounted within
each said ink supply port (50a, 50b, 50c) and having an |
interior facing-side and an exterior faeing Side, each of said
self-aligning rings further comprising:

- a first ennular\seal member (21) on the.interior

- facing side of said self-aligning ring (20&, 20b, 20c) end.

‘having an inner diameter less than the outer diameter of the
associated ink supply needle (3la, 31b, 3lc); |

a eecond annular seal member (22) on the exﬁerior
- facing side of said self-aligning ring (20a, 20b, 20c) and

having an outer diameter greater than the inner diameter of
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1. An ink cartri dge for nounting 6n at Iéa's't one ink supply needl e (31,
3la, 31b, 31c) of a recording head, conprising: ——at _least one ink

cartridge main body (1, 41) an ink supply port ! 1ar0C)

:di sposed in a wall of said.ink cartridge main dmm“"'ﬂjmnm '
conmuni cat i ng fromthe interior to (¥ exterior *of ¢csard nnks ri dge
for the flow of ink therethrough, and a self-aligning ring (20, 20a,

20b, 20c) nounted within said ink supply port (10, 50a, 50b, 50c) and

havi ng an interd.or facing.side a ' faci ng sife, . d

sel f-aligni n&hﬁ %&j%f e e&;ﬁ‘&r ioﬁ%e %%a&4€ésq %u@ﬁﬁggﬁ%nsgpa(ﬂ)
on the interj f aalig ide of said self-aligning ring (20, 20a, 20b,
20c) and Eg\i/)i'ngﬁabﬁ'i r?rl?gf di aneter | ess than the outer dianeter of

said ink supply needl eg(3d;e e3&Bnn3&Elnga%mbera(ﬁgzo%ﬁl@ﬂérsi‘?gg

nmenber (22) on the exterior facing side of said self-aligni'ng ring
20a, 20b, 20¢}raedannullad MeaAn nibr G2ANEiAid HErd cSedbid aRtulapeseal

di ameter of _ . _ _

member (22) to permit essentially lateral displacement of said

first annular seal member (21) relative to said second annular

seal member (22) in the associated ink supply port (50a, SOb,

50c). _ _ |

| 3. The ink cértridge of any one of the preceding
claims, wherein said ink cartridge main body (1, 41) has a
plurality of walls.

4. The ink cartridge of axiy one of .the preceding
claims, further including an annular movable bush (24) having
an inner diameter smalle-r than the outer diameter of_ said
first annular seal member (21) and an outer diameter smaller
than the inner diameter of the adjacent region of said ink

| supply port to limit the expansion of said first annular seal
member (21) when the bush (24) is disposed on the outer
circumference of said respgctive first annular seal member -
(21). |

5. The ink cartridge of claim 4, wherein said -
‘annular movable bush (24) has an essentially L-_shape in crdss
section, a fi-rst az:m of said L being engaged by said outer
circumference of said first annular seal member (21), a.second

arm of said L being engaged on the interior side of said first
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“the adj acent reg| on of ‘said ink supply port (10 50
characterized in that

a\SQQ\IN .
.self-aligning ring (20, 20a, 20b, 20c) further ”I"HW!”

;erX|bIe connecting nenber (23) coupling said first *annu

(21) and said second annul ar seal wrebber (22) to permt essentlajlw

| at eral di spl acenent of said first annular seal nmenber (21) relative to
“said second annul ar seal nenber (22) in said ink supply port (10, 50a,

50b, 50c). 2. n mkg %lgia ge for nounting on a recording head havi ng at
| east two |n§m§ ?ﬁ"ys?l% ? la, 31b,. 31c) conpri sing:

6. The ink cartridge of any one of the preceding
claims, wherein said respective ink supply port (10, 50a, 50b,
50c) is formed with a steppéd interior construction defining
a region of greater diameter for receiving said éelf aligning
ring (20, 20a, _2.0b,.-20c:) w.i.f.h the interior side of the second
arm of the movable bush (24) facing and engaging said iriterior
step of said ink supply port.

7. The ink cartridge of claim 6, wherein said
interior side of said second arm of said movable bush (24) is
formed with spaced projections (24a) extending toward and
engag:.ng said step. .

8. The ink cartridge of claim 7 wherein the

- projections (24a) are radially extending spaced projections. -

9. The iﬁk cartridge 6f any oné of claims 4 to 8,
wherein said second éxm of said movable bush (24) is formed
with at least one through hole providing communication between
the interior and exterior of said movable bush.

10. i‘he ink carEridge of claim 9, wherein said
through hole is in a region between said projections.

11. The ink cartridge of any one of the. preceding
claims, further including an annular fixed bush (25) for
guiding said réspective ink supply needle (31, 31la, 31b, 31lc)
disposed along the inner circumference of said second annular

seal member (22) to engage said second annular seal member
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at least two ink cartridge main bodies joined as a unit Pim
cartridge mai n body having an exterior wall, an ink éll K{
vSb, 50c) in said exterior wall of each of said ink c LI
« bodies so as to -be in essential registration with one of sai'd ifnkssUpBI
needl es (31a, 31b, 31c), said ink subbly port comunicating from t he
interior to the exterior of its respective ink cartridge main
"bodies for the flow of ink therethrough, and a self-aligning ring (20a,

20b, 20c) m)égg ttﬂq hes o) L 20 3 8004 and
specified as fl"djset\'/swcr! gﬁﬁlé% %T'E?%gréﬂ&wm}k gﬁj%;ﬁgﬁl ngegéréﬁlr)?%lge 0
any one of tAesdffedd Nihk GuippEy PO {10 S8 ga ) NEOKAr§6&5lge mai n body (1,
41) has a plurality of walls. 4. The ink cartridge of any one of
the preceding clains,13urtigs ink! calbtgidge a68UaARIADIBI0: QUSh wikbein
having an inner dianmeter snaller than the outer dianmeter of said

each of said annular fixed bush (25) has essentially an L-

y

shape in cross-section, a first arm of said L begin engaged
by said inner circumference of said second annular seal member
(22) and a second arm of said L being engaged by the exterior.' :
side of said second annular seal member (22).'

13. The ink cartridge of claim 10 to 12, wherein
said second arm of said respective fixed bush is formed with _
at least one through hole (25a) providing communication

between the interior and exterior of said fixed bush.
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f| rsI: annul ar seél rrenber (21) and an outer d| anet er- smaller t han t he
“inner dianeter of the adjacent region of said ink supply port to limt the
expansion of said first annular seal menber (21) when the bush (24) i's
s di'sposed on the outer circunference of sal d respective first annulr seal
member  (21). - 19 - 16 - 5. The
ink cartridge of claim 4, V\/nerel n sald I bl e bush (24) has an
“essentially L- ‘shape in cr osENK CAR alp&y FRINTER

'ABSTRACT OF THE DISCLOSURE
A self-aligning ring (20) for receipt within the ink

:supply port (10) of an ink cartridge is provided. The ring
(20) includes, on the side thereof facing the interior of the
ink cartridge, a first aﬁnuIar seal member (21) whose inn_er'
diameter ié slightiy smaller than the outer di.amete.f of an ink
supply needle (31) of a recording head, and on the side
thereof facing the exterior of the ink cartridge, the ring
includes a second annular seal member (22) whose outer
diameter is slightly larger than the inner dia:iteter of the ink
supply port (10). The seal members (21, 22) are connected by
a thin flexible connecting member (23). If the ink supply
needle (31) is not positi.éned precisely coaxial with respect
to the ink supply port (10) or even if the ink supply needle
(31) is not positioned precisely perpendicular to a recording
head, the first annular. seal member (21) is displaced to
conform with the ink supply needle (31.) position by deforming
only the _thin connecting member (23) '.and is hermetically
fitted to the ink supply nee;dle (31). .'I'hus, ink is prevented
from leaking from this seal. Where a multichannel ink
cartridge for color printing'is provided, a self-aligning i:'ing'
would be mounted in the ink supply port of each compartinent

for cooperatic;n with an associated ink supply needle.
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section,
of said first annul ar seal

a first armof said L being engaged by said outer
menber (21),

.engaged on the interior side of said first annul ar seal
6. The ink cartridge of any one of the preceding

respective ink supply port (10, 50a, 50Db,

I nterior construction defining

- said self aligning
second
step of said ink supply port.
wherein said ™

7
2

a second

ci rcunference
armof said L being
nmenber .

clains, wherein said

50c) is formed with a stepped

a ﬂegion of greater dianeter for receiving
ring (20, 20a, 20b, 20c) with the interior side of the
arm of the novabl e bush (24) facing and engagi ng said interior

7. The ink cartridge of claimb§6,

FIG. 1

 /
/_,% 37 X 1
1 3536 RN
26D 94,
\_ 2 N 15 o Zlea 1&b
; _ a0 NN
21
10,_/1"&' gk T 231120
,) : { . -/ | "~
37 AT 1 TT—"——\J |
l [ 1] N
12/ 22 zs{a 25 3”[7 tha »

P
z .



interior side of said second arm of said novable bush (24) is forned with
spaced projections (24a) extending toward and engagi ng said step.

8." The ink cartridge of claim7 wherein the proj ections (24a) are
fadi al | y extendi ng spaced projections. 9. The ink cartridge of
any one of clains 4 to 8, wherein said second arm of said novabl e bush
(24) is formed with at |east one throuyh hol e providi ng conmmuni cation
between the interior and exterior of _said novabl e bush. 10. The
ink cartridge of claim9, wherein sai l hr ou hole is in a region between
said projections. 11. Thefi car t4-i dge of any one of the

pr ecedi ng
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clainms, further including an annul ar fixed bush (25) for guiding said
respective ink supply needle (31, 31la, 31b, 31c) disposed along the inner
circunference of said seal nenber (22) to engage said second annul seal
nunber - 17- agai nst the inner circunference of the
adj acent region of said associated ink_supply port (10, 50a, 50b, 50c).

12. The ink cartridge of claim10 or 13, wherein '
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each of said annular fixed bush (25) has essentially an L- shape in
cross-section, a first armof said L _begin engaged by said inner
circunference of said second annul ar seal nenber (22) and a second arm of
Said L being engaged by the exterior side of said second annul ar seal

menber (22). 13. The ink cartridge of claim1l0 to 12, wherein said
second arm of said respective fixed bdsh is formed with at | east one

t hrough hole (25a) providing conmuni cation between the interior and
exterior of said fixed bush. agai nst the inner circunference of
t he adj acent region of said associated ink supply port (10, 50a, 50b,

50c) .

"I 42c
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12. The ink cartridge of claim10 or 11, wherein each of said annular
fi xed bush (25) has essentially an L- shape J'n cross-section, a first arm
of said L begin engaged by said inner circunference of said second annul ar
seal nmenber (22) and a second armof said L being engaged by the exterior
side of said second annul ar seal nenber (22). ' 13. The ink
cartridge of claim10 to 12, whereknl9sai d second arm of said respective
fixed bush is forned with at |east one through hole (25a) providing
communi cation between the interior and exterior of said fixed bush.

INK CARTRIDGE FOR PRINTER

| ABSTRACT OF THE DISCLOSURE

‘A self-aligning ring (20) for receipt within the ink

supply port (10) of an ink cartridge is provided. The ring
(20) includes, on the side thereof facing the interior of the
ink cartridge, a first annular seal membef (21) whﬁse inner
diameter is slightiy'smaller than the outer diameter of an ink
supply needle (31) of a record:.ng head, and on the side
thereof facing the exterior of the ink cartridge, the ring
includes a second annular seal member (22) whose outer
diameter is slightly larger than the inner diameter of the ink
supply port (10). The seal members (21, 22) are connected'by
a2 thin flexible c@nnecting member (23). If the ink supply
needle (31) is not positioned precisely coaxial with respeqt'
to the ink supply port (10) or even if the ink supply needle
(31) is not positioned precisely perpendicular to a recording
o head, the first annular seal member (21) is displaced to
conform with the ink supply needle (31) stitién by deforming
only the thin connecting member (23) and is hermetically
fitted to the ink supply neggle (31). Thus, ink is prevented

from. leaking from this seal. Where a multichannel ink .
cartridge for color printing is provided, a self-aligning ring

would be mounted in the_ink supply;porﬁ of each compartment

for cooperatién with én}associated ink supply needle.
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INK CARTRIDGE FOR PRINTER

| REPLACEMENT SHEET .
ABSTRACT OF THE DISCLOSURE

A self-alignixig ring (20) for receipt within the ink

supply port (10) of an ink cartridge is provided. The ring .
(20) includes, on the side thereof facing the interior of the
ink cartridge, a first annular seal menllﬁer (21) wh;:ase inn_er
diameter is slightiy'smallerithan the outer diameter of an ink
Supély needle (31) of a recording head, and on the side
thereof facing the exterior of the ink cartridge; the ring
includes a second annular seal member (22) whose outer
diameter is slightly larger than the inner diameter of the ink
supply port (10). The seal members (21, 22) are ccnnected'by
a thin flexible connecting member (23). If the ink supply
needle (31) is not positioned precisely coaxial with respect
to the ink supply port (10) or even if the ink supply needle’
(31) is not positioned precisely perpendicular to a recording
“head, the first annular seal member (21) is displaced to
conform with the ink supply needle (31) positién by deforming
only the thin connecting méniber (23) and is hermetica.lly
fitted to the ink supply negﬁle (31). Thus, ink is prevented
from leaking from this seal. Where a multichannel ink
cartridge for color printing is provided, a self-aligning ring
would be mounted in the ink supply port of each compartment

for‘cooperatién with an associated ink supply needle.
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