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IRK '.CARTRIDGE FOR INK JET RECORDING APPARATUS

b

S The present invention relates to an ink cartridge for use
with an ink jet recording apparatus.

Various kz.nds of ink feeding systems for an J.nk jet
recording apparatus of the aforementioned type' have been
hitherto proposed and put to practz.cal use.

10 To facilitate understanding of the present invention, a
conventional_ ink cartridge having a flexible ink bag received
therein and a mechanism for installing the ink cartridge will
briefly be 'described below with reference to Fig. 7 and Fig. 8.

The J.nk cartridge includes an ink bag a, and a tubular ink

15 outlet piece b is integrated with the ink bag a by applying
thermal fusion on one of the thermally fused sides ( repr_eseri_ted
by hatched 1ines) ' thereby to allow ink in the ink bag a to be
conducted to the outside through the ink outlet piece b. To
fixedly hold the ink bag a at a predetemu.ned posa.t:.on in a

20 case g, th_e ink outlet piece b is provided with a pair of
flanges ¢ through_ which holes d are formed.  Thus, the ink bag
a can be positioned and fixedly received iri. the case e by
fitting a pair of projections £ on the front end part of the

case g into the ‘holes d. 'In addition, the ink cartridge
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The pﬂésent I nvention relates to an ink cartridge for use with an ink jet

recordi n§g appar at us. _ Vatious kinds of—ink feeding systens for an ink
jet  recording apparatus-of the aforerentioned type have been hitherto
proposed_and put to practical. use. : To facilitate understanding of the

pr esent

I nvention. a conventional ink cartriidge having a flexible ink bag

received therein and a nmechanismfor installing the ink cartridge wll
briefly be described below with reference to Fig. 7 and Fig. 8.
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includes a cover i which is placed on the opening of the case
e. " The cover i is int:egrated ‘with the case e by thermally
sealing the pgripheral edge of the case e usixig an. ultrasonic
welding process. |

A holder m having the case e received therein is fixedly
mounted on an ink jet recording apparatus (not shown). The
holder m includes a pair of framé; n on the opposite sides
thereof so as to guide slidable insertion of the ink cartridge
h composed of fhé ink bag a and the case €. In addition, the
holder m includes a pair of leaf spfings p at the innermost end
of the frame n. When ribs i on the opposite side walls of the
ink cartridge h are engaged with the leaf springs p, the ribs
i are fixedly retained by the leaf springs p. At this time, an
ink - :Eeedirig needle g projecting from the ink jet recording
apparatus is ;:eady to pierce the '.central part of the ink outlet
piece b. ' .

With such construction, the positional relationship
between the :.nk feed';ing needle g and ‘the opposing pair of
frames n, the positional relationsh_ip between the leaf springs
p and the ri.bs"'. i and the positional i:elationship' between the
case g and the ink outlet piece b are liable to be undesirably
disturbed during steps of fitting and aé_sembling. Thus, there
is left unsolved a problem that the ink féeding needle g

sometimes cannot be correctly located in alignment with the ink

outlet piece b.
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The ink cartridge includes an ink bag a amd a tubu- lar ink outlet piece b
Is integrated wth the ink bag a by applykng therrraITh;‘sgge%gghn(R aced the

thermal |y fused sides (represented by hatched Ii nes) | ow
ink in the ink bag a to be conducted.to the outside lmm!ﬂ/ outlet
piece b.” To fixedly hold the ink bag a ata predeterm

case e, the ink outlet piece b is provided with a pair of flanges c
through which holes d are formed. Thus, the ink bag_a can be positioned
and fixedly recdineddition, dfsshe sywenm by zemoved from the case e, it

is d:.fficult as a pract:.cal matter to reunite the former with

the latter again such as by employing a ..ther.mal fusion

process. For this reason, the ink cartridge h cannot
5 repeatedly be used. Further, since the ink outlet piece b is
secured to the thermally fused surfaces of the ink bag a, there

is left unsolved another problem that a certain gap appears

between the ink outlet piece b and the thermally fused

surfaces.

Accordingly, an object of the present invention is to

10 provide an ink cartridge for an ink jet recording apparatus

wherein an ink outlet piece can be correctly aligned with an

ink feeding needle régardless of a slight positionél deviation

from their preferred positions. This object is solved by the

ink cartridge according to ‘independent claim 1. Further

advantageous features, aspects and details of the invention

are evident from the dependent claims, the description and the

15 drawings. The claims are intended to be understood as a first

non~limiting approach of defining the invention in general
terms. '

The ink cartridge of the invention is preferably for
use with an ink jet recording apparatus that performs a
recording operation by jetting a series of ink droplets onto a
recordlng paper through a nozzle. '

‘The present invention provides an ink cartridge for
an ink jet recording apparatus wherein a case and a cover
placed on the opening of the case can repeatedlylbe used.

According to a preferred aspect of the present
invention, there is provided an ink cartridge for an ink jet
recording apparatus whereln the ink cartridge includes a
fitting portion formed on a front plate of a case constituting
the ink cartrldge, the flttlng portion serving to
hold and locate an ink outlet piece in an

20
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pair of projections f on tHe_front end parT of the case e,' into theﬁﬁbleé
d. In addition, the ink cartridge includes—a cover i which is placed on

t he opening of the case e. The cover ‘i is integrated with the case e by
thermally sealing the peripheral edge of the case e using an ultra- sonic
wel di ng process. A hol der. m having the case e received therein is fix-

edly nounted on an ink jet recording appar.atus‘(not shown). The hol der m
{neludes a paubogh LEATRSHY SAghding RS’ £eeli§ poLELSR with%n ' Sadhyfity
poition on the ink outlet piece and at least one pbsition
determining hole formed on the front plate oi the case, the
position detéimining hole serving to properly locate the ink
5 cartridge relaﬁivé to a cartridge. holder by inserting a
position determining shaft projecting from the innermost end of
the cartri&ge holder through the ;6sition determining hole.
With such construction, the ink feeding needle can be correctly
located in alignment with the ink outlet piece with the front
10 plate of the case serving as a reference.

To assure that the case and_the cover can repeatedly be
'used, engagement holes are formed on the front plate of the
case positioned_SO'as to engage with the corresponding corner
portions disposed.on the front edge of a covef, and engagement
15 portions are formed on the oppos;te Side plates of the case at
the rear end of the same positioned so as to engage with the
corresponding'édwls disposed on the opposite sides of the cover
at the rear end of the same, -Qhefeby the cover can be

repeatedly fitfed to the case in a snap fit fashion.
20 Other objects, features and advantages of the present
invention will become apparent from reading of the following

description which has been made in conjunction with the

accompanjing'drawings.
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ofsthe*ink cartridge h conposed of the ink-bag a and the case e. In
additton; the holder mincludes a pair of leaf springs [err] at the
i nnernmost end of the frane ns When ribs i on the opposite side walls of. the
ink cartridge h are engaged with the deaf springs p, the ribs i are fixedly
retained by the | eaf springs p. At this tine,- an I nk feed-

Fig. 1 is a perspeciive view of a preferred embodiment of

an ink ca'rtridgell for an ink jeﬁ type recor;ding apparatus

- constructed °"in accordance with the present invention,

S particularly'iiiust#ating'the structure of the ink cartridge in
a disassembled state;

Fig. 2 is a cross-sectional viéé'of an ink outlet piece to
be secured to an ink bag; |

Fig. 3 is a sectional view of a - position

10 determining/engagihg mechanism for the ink outlet piece;

Fig. 4 is a perspective view of the ink cartridge and a
holder, pérticularly illustrating the structure of the holder
in a disassembled state;

Fig. 5 is a diagrammatic view schematically illustrating

15 - an ink floﬁ‘pasSége system for tﬂ; ink jet recording apparatus;

Fig. 6. is a sectional ‘view of the ink cartridge,
particularly illustrating displaceﬁent of a detection plate in
the ink cartridge} )

Fig. 7 is. a perspective view of a conventional ink

20 cartridge, particularly illustrating the structure of the ink
cartridge in a.disassembled state; and

Fig. 8 is a perspective view of the ink cartridge and a

holder, particularly illustrating the structure of the holder.
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ing n_eed'llé“;(j "p'rbj‘ec't:'i.ng fromthe ink"jet recordi ng appa-

The preSent'invehtion will hereinafter be described in
detail with reference to the accompanying ci_z:awings R which
illustrate freferred embodiments of the present invention.

Fig. 1 is a perspective view which illustrates an ink

cartridgé for an ink jet recording apparatus and which is

‘constructed in accordance with a pz;:eferred embodiment of the

present invention, Fig. 2 is a cross-sectional view of-an ink
ocutlet pief:e to be fitted to an ink bag, and Fig. 3 is a
partially sectioned view of a position determining/engaging
mechanism for thé ink ox_;tlet piece.

The ink_ bag designated by reference numeral 1 is
constructed using a laminated aluminum £ilm which is laminated
with two filmé such that the outside of the ink bag is lined
with, e.g., a.nylon £ilm, while t:he inside of the same is lined
with, e.g., a .polyethylene film in order to improve the gas
barrier property of the ink bag. These films are thermally
fused together along the outer peripheral edge of the ink bag
N | .

To .conduét ink out of the ink bag 1 to the outside , an ink |
outlet piece 2 is integrated with the ink bag 1 by thermal
fusion on the front side, as seen in Fig. 1. The ink outlet
piece 2 is moldec_l of a plastic méteriél. As shown in Fig. 2,
the rear part of the ink outlet piece 2, i.e., the joint

location where the ink bag 1 is thermally fused with the ink

- - 6 -
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r'a*t ué I's_re'ady to pi erbe the central part of the ink outlet piece b'..
Wth such construction, the positional relationship between the ink feeding
needl e a and the opposi ng pai'r of franes n, the positional relationship
between the |l eaf springs p and the ribs i and the positional relationship
bet ween the case e and the ink.outlet piece b'are liable to be undesirably
di sturbed during steps of fitting and assenbling. Thus, there is left
unsol ved a problemthat the ink feeding needle g sonetinmes cannot be
correct|y outlet piece 2, is constructed in a leaf-shaped configuration
such that the central part: exhibits an convex arc having .a
large radius of ';:urvature and the opposite c;.'nds exhibit an
concave aré having a large radius of curvature. With this
5 | construction, a gap bétween the ink bag 1 and the ink outlet
piece 2 is fully filled with molten material during a thermal
fusi:ng operation to provide a reli;ble seal. '
The. forward half of the ink outlet piece 2 has a circular
sectional shape, and an annular engagement groove 2a for
10 holding th_e ink bag 1 at a predetermined posit.ion on a case 4
(similar to the position determining annulai' engagement groove
2 disclosed in commonly assigned Japanese Examined Patent
Application Publication (Kokai) No. Hei. 2-192953) is formed
around the oﬁfter periphery of -the ink outlet piece 2. A
15 fitting portion 4b of the case 4.is fitted into the engagement
groove 2a (see Fig. 3). 1In addition + @ chuck portion 2b is
formed around the central part of the ink 6ut1et piece 2 so as
td facilitate gi:aspi;zg of the ink bag 1 during a step of
automaticallyn receiving the ink bag 1 in the case 4 on a mass
20 productibn_ line. A cénduit 2c is formed along the center axis
of the ink outlet biece 2 so as to conduct ink from the ink bag
1 to the outside. A sealing member 3 molded of an elastic
material such rubber or the like is fitted intc; the forward end

part of the ink outlet piece 2 so as to feliably maintain

25 airtightness'_betv{reen the member 3 and an ink feeding needle 15

- —

This Sheet Has

S 117



| ocated in alignrrént -With the ink outlet ptece b. In addition, if the
cover i i's rempved fromthe case e, it is difficult as a practical matter
to reunite the former with the |atter :again such as by enploying a ther.mal
fusion process. For this reason, the jink cartridge h can- not repeat edl’y be
used. Further, since the ink outlet piece b is secured to the thermally
fused surfaces of the ink bag a, there is |eft ‘unsol ved anot her problem
that a certain gap appears between the ink outlet piece b and the thermally
fused surfadd® be described later). Further, a film portion 2d is

interposed between the conduit 2c and the sea;ing member 3 in

order to prevent incorrect printing from being éerférmed due to

undesirable elution or deposition of the rubber caused by

5 direct contact of the 'ink with the sealing member 3.

The case 4 for receiving the ink bag 1 is designed in a
box-shaped configuration having a .émall thickness. .A fitting
portion 4b having a semicircular recess to be engaged with the
engagement groove 2a of the ink outlet piece 2 is formed on a

10 front plate 4a .o_f the case 4 in a snap-fit fashion. In
addition, an opposing pair of position determining holes 4g and
4h are :Eormed. on the front plate 4a of the case 4 with the
fitting portion located therebetween. As shown in Fig. 4, the
case 4 is correctly held at a predetermined position as seen

15 not onlj in ;the upward/downwar.d direction but also in the
leftward/ rightward direction '. by inserting a position
defermining sh#ft 16 and a guide shaft 17 on a holder 9 into
the position _determining holes 4g and 4h.

The ink hag 1 is firmly held in position in the case with

20 the aid of a pressure-sensitive-adhesive double-sided tape
(hereinafter referred to simply as an adhesive tape), and a
detection plate 5, of which the forward end is bent at a right
angle, is adhesively attached to the upper Sui;:face of the ink
bag 1 with the aid of an adhesife tape. As the quantity of the

25 ink in the ink bag 1 decreases, the bent part 52 of the

”’ﬁﬁ‘lfn‘ti’iiiﬁﬂi"uml!



Such dfawbacks are involved e.g. in DocunefM D1 which describes an ink
cartridge for ink’ jet printers com prising—a cartridge case in which is
housed an ink bag. The cartri:dge has an upper wall. As Figs. 1, 3, and 4 of
D1 show, the case also has a front piate with a fitting portion. The ink
bag furthernore has an ink outl et port As the‘above nentioned Figs. show,
“this outlet port has an engaging portion which is received by the fitting

ng\r,_eni : 82 : qut hectt.{gxgl tp]\./?te 5 is pro%gcr:geggéztsgge .;L.ea(.: treoc];tatr?geu][.)arre Sheo te 4i
at the lower part of the case 4, whereby a so-called "near-end*
state of the ink can be detected by an ink end:detector 11, as
shown in Fig. 6. _

5 A cover 6 placed on the opening portion of the case 4
includes a pair 6f projecting portions 6a along the front edge
thereof, and a pair of pawls 6b oQ:the opposite sides at the
rear end thereof. Thus, the cover 6 can be firmly fitted to
the case 4 in a snap-fit fashion by inserting the corner

10 portions 6a into holes 4d on the front plate 4 of the case 4
and then fitting the pawls 6b into recesses 4e on side plates
4c of the case 4 at the rear part of the same. When the cover
6 is to be removed from the case 4, it is recommended to insert
a jig or othe: tool into a cutout 4f on a rear plate 43j of the

15 case 4 and then pry off the cover 6.

A label'i,having a caution instruction or the like printed
thereon is adhésively'arranged on the cover 6 in such a manner
as to hide the cﬁtouf 4f from the outside. This arrangement
prevents nbt-only dislodgment of the cover 6 from the case 4

20 due to vibrétion or careless dropping, but also intentional
opening of the cover 6.

According  to a modified embodiment of the present

invention, an ink cartridge may be constructed such that the

projecting portidns 6a and the pawls 6b on"the cover 6 are

25 eliminated and the cover 6 is firmly held merely by the label
T TTfﬁiﬂtliiilfee"lllﬁlaced




provi dé an ink cartridge for an ink jet reeording appara- tus wherein an
i nk- outl et piece can be correctly aligned with an ink feeding needle
regardl ess of a slight posi- ‘tional deviation fromtheir preferred

posi ti ons.
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This object is solved by the |nk cartr| dge according to i nde-

7. In this embodiment, it is necéssary that the label 7 be
adhesively placed on the case 4 while extending from the front
plate 4a to the rear plai:e 4j of the case 4. With this
construction, the ink cartridge can be provided at a more
inexpensive cbst.

Next, a mechanism for installing an ink cartridge 8 in an
ink jet recording apparatus will- be descﬁbeci below with
reference to Fig. 4.

A holder 9 is fixedly mounted on the ink jet recording
apparatus i (not shown). To assure that the ink cartridge 8 is
correctly received in the holder 9 and then firmly held at a
predetermined position on the hdlder 9, an opposing pair of
frames 10 are arranged for constructing the holdex 9. In
addition, a shutter 12 is arranged so as to prevent the ink
feeding néedle 15 projecting int; the interior of the holder 9
to touch the user’s hand when the ink cartridge is received in
the holder 9. The sputter 12 is turnably supported on the
holder 9 to turn abouf a rotational center axis 12a so that it
normally assumes the position shown by the action of a shutter
spring (not shown). While the shutter is in fhe position
shown, it is engaged with pawls of elastically deformable lock
arms l0a disposed along the lower edges of thg frames 10;

The forwardmost end of each of the lock érms 10a normally
projects into a guide groove 10b extending aléng the lower edge

of the frame 10. Thus, when the ink cartridge 8 is inserted

-\- —— — .
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pendent claim1l. further advant ageous featdres. aspects and details of the
i nvention are evident from t he —

midway ‘between both thg frames ld, the lock arms 10a are
squeezed byl ribs 4k on fhe_ opposite sides of tl__le case 4 at the
forwardmost end of the same so thét they are displaced from 1.:he
engaged state. ' ' N

5 Leaf springs 13 arranged at the innermost ends of the
opposing pair of frames 10 project into the region where the
ink cartridge 8 is to be received. When the ink cartridge 8 is
inserted and reaches the innermost end of the holder 9 while
being guided by a position determining shaft 16 and a guide

10 shaft 17, the leaf springs 13 engage with the ribs 4k on the
case 4, whereby the ink cartridge 8 is firmly held in place.

As is best seen in Fig. 4, the ink feeding needle 15
disposed at the innermost end of the cartridge 9'. projects
toward the ink cartridge 8 at the position where it is located

15 slightly behind the position dete-rmining shaft 16 and the guide
pin 17. Thus, when the ink car;t;ridge 8 is firmly retained by
the leaf spring 13, the ink feeding needle 15 pierces through
the sealing member 3 .and_ the ink outlet piece 2 to reach the
interior of the ink bag 1.

20 In Fig. 4, reference numeral 4w designates r:.bs which are
formed on the opposite side of the case 4 at the rearmost end
of the same so as to prevent erroneous inserj:.ion of the ink
cartridge 8. If the ink cartridge 8 is insertéd in the reverse

direction by inistake, "the ribs 4w collide with erroneous

25 insertion prevenf.ing projections 1l0c on the frames 10, making -
o Mlhilfﬁlei'fiﬂ'l



dependent clains, the description and the -raw ngs. - The ink cartridge
of the invention-is preferably for use with an ink jet recording apparatus
that perforns a ‘recording operation by jetting a series of ink droplets
onto a recordi ng paper through a nozzle. * . The present inyention
provides an ink cartridge for . an ink jet recordi ng apparatus wherein a
case ‘and a cover placed on the opening of the:case can repeatedly be
.used. According to a preferred aspect” of the present

it impossible for the 1nk cartridge 8 to be inserted into the

holder 8 any further.
Fig. 5 is a diagrammatic view which illﬁstrates an ink
flow passage system for the ink jet recording apparatus.

5 As shown™ in the drawing, a.filter 21 is arranged on the
left-hand end surface of the holdgr 9 for preventing dust or
other foreignfmateriallfrom entefing the ‘ink flow passage
system. The ink feeding needle 15 is connected to a printing
head 18 via the filter 21 and an ink £eeding tube 19.

10 In Fig. 5, reference numeral 24 designates a cap disposed
outside of a non-printing region. The cap 24 communicates with
a waste liquid bag 26 via a waste liquid tube 22 and a pump 23.
When a printing héad 18 returns to a waiting position} the cap
24 comes into contact with tﬁe nozzle surface of the printing -

15 head 18 so that ink remaining. 'in ‘the printing head 18 is
recovered in a wasté liquid absé;bing material 27 in the waste
liquid bag 26 so as to prevent the printing head 18 from being
cloggéd with used ink:when the ink jet recording apparatus is
held in an inoperative state.

20 _ Next, the installation of the ink cartridge 8 constructed
in the above-mentioned manner will be described below.

The ink outlet piece 2, the rear half of whlch has a leaf-
shaped cross—sectlonal contour, can.be secured to the upper and |
lower films of the ink bag 1 by thermal fuslon not only without

25 any gap therebetween but also without large warpage thereof.

e - 12 -
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I nventi-on, there is provided an ink cartridge for an inkjet recording
apparatus wherein'the ink cartridge includes a fitting portion fornmed on a
front plate of a case consti-: tuting the i nk cartridge, the fitting
portion serving to hold and locate an ink outlet piece in an engaged state
by engaging the fitting portion with an engaging portion on the ink
outlet piece and at |east one position determin- ing hole formed on the
front plate of the case, the posi- tion determ ning hole serving to

PLSE?H xgl gcat © iviifert the GAIK Madfd 1Y Fecedviea AnCanel cHee 49! €Re P¥rward
half of the ink outlet p;ece 2 projecting outside of the ink
bag 1 is located in alignment with the front plate 4a of the
case 4 so as to allow the éngagement groove 228 of the ink

5 outlet piece 2 to be engaged with the fitting portion 4b ét the
central part of the frqnt plate 4@7 Thus, the ink bag 1 is
located and received at a predetermined posifibn on the case 4
while the front plate 4a of the case 4 serves as a reference.

Next, the detection plate 5 is adhesively placed on the
10 upper surface of the ink bag 1 using adhesive tape, and
thereafter the cover 6 is placed on the case 4. At this time,
while the corner portions 6a on the front edge of the plate 4a
of the case 4, the rear end part of the cover 6 is Hepressed
with an user’s hand, causing the pawls 6b on the opposite sides
15 of the case 4 at the rear end éénthe same to be engaged with
the recesses. 4e on the sidé‘ plates 4c of the case 4.
Consequently, the_covgr 6 is firmly fitted into the opening of

the case 4 in the_snab-fit fashion.
When the ink cartridge 8 assembled in the above~described
20 manner is received in the holder 9, the ink cart:idge 8 having
the ink outlet piece 2 located ahead thereof is inserted into
the holder 9 by sliding the same along the guide grooves 10b of
the frames 10. As the ribs 4k are slidably displaced in this
manner, firsﬁ they deflect the lock arms ldé in the outward

25 direction so as to allow the shutter 12 to be released from the
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pasitien deternining shaft projecting from-the innernost end of the
cartridge holder through the position deter= mning hole. Wth such
construction, the ink feeding needle:can be correctly |located in alignnent
with the ink outlet piece with the front plate of the case serving as a
r ef er ence. To assure that the case and the cover can repeat- edly be
used, engagement .holes are formed on the front :plate of the case positioned
so as to engage with the correspondi ng coner portions disposed on the front
engaged state. Then, the ink cartridge 8 turns the shutter in
the upward direction, whereby it is introduced into the holder
7.
When the ink cartridge 8 is inserted to a position in the
s vicinity of the innermost end of the holder 9, the position
determining shaft 16 and the guide shaft 17 horizontally
projecting toward the front plate 4a of the case 4 are inserted
through the corresponding holes 4g and 4h on the front plate 4a
of the case 4 so that the ink cartridge 8 is correctly received
10 in the holder 9 not only in the upward/downward direction but
.also in the leftward/rightward direction.

Subsequently, when the ink cartridge 8 is squeezed further
to contact the innermost end of the holder 9 with the aid of
the position determining shaft 16 and the guide shaft 17, the :

15 ink feeding needle 15 projecting from the innermost end of the
holdexr 9 piegpes the sealing member 3 and the f£ilm portion 2d J
so as to be inserted into the ink bag 1. At this point, the
ink contained in the ink bag 1 is ready for use.

While the present invention has been described above with

20 respect to preferred embodiments, various ‘changes and

modifications may be made without“departure from the scope of

the present iﬁvention as defined by the appended_claims.-

I
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edge of a cover, and engagenent portions are fornmed on the opposite side
pl ates of the case at the rear end of the sane positioned so as to engage
with the corre- sponding paw's di sposed on the opposite S|des of the cover

at the rear end of the sane, whereby thﬁscover
\\\\\\\\\\\\\\\\\\\\\\\\\\\\}\

CLAIMS

1. An ink cartridge (8) for an ink jet recording apparatus,
5 comprising:

a case (4) having a front plate (4a), at least one
'position determining hole (4g,4h) being formed in said
front plate (4a), said position-determining hole' (4g,4h)
10 ~serving to properly locate said ink éartridge (8)
relative to a ca.rtridgé holder '(9)' in which said ink
cartridge (8) is inserted by insertion of a position
determining shaft (16,17) projecting from an innermost
. end of said cartridge holder through said position
‘15 ~ determining hole (4g,4h); '

an ink bag (1) conté.ining a supply of ink, said ink bag
being received in said case (4);

20 ' a fitting portion (4d) formed on said front plate (4a) of
said case (4); and

an ink outlet piece (2) having an ink flow path therein
communicating with said ink bag, said ink outlet piece

25 (2) having an engaging portion | (2a) engaged with said
fitting portion (4b) so as to hold and locate said ink
outlet piece (2) at a predetermined position relative to
said case (4). '

30 2. The ink cartridge according to claim 1, wherein said
outlet piece (2) comprises an ink conduit tube (2c)
extending along a center axis of said outlet piece (2),
said ink conduit being sealed with a thin film (2d), and
a sealing_member (3) made of an elastic material, said

35 sealing member (3) be'ing' located on a front surface side
of said thin film (2d) away from an ink feeding needle
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' can be repeat edl y fltted to the case in a snap fit fashl on..

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

16

(15) to assure airtightness relative to said ink feeding
needle (15).

The ink cartridge according to claim 1 or 2, further

comprising a cover (6) for said case (4), said cover (6)
having a pair of pawls (6b) formed on opposite sides of a
rear end pbi:tion of said cover (6), and wherein
engagement holes (4d) are formed on said front plate (4a)
of said case (4) so as to be engaged with' corresponding
projecting po_rf.ions (6a) on a front edge of said -cover
(6), and wherein engagement portions (4e) are formed on
opposite side plates (4c) of said case (4) at a rear end
of said case (4) so as to be engaged with corresponding
ones of said pawls (6b).

The ink cartridge according to any one of the preceding
claims, further comprising a plate-shaped detection plate
(5) arranged in said case (4), said detection plate (5)
being located in a detecting region extending from an
upper surface of said ink bag for detecting and
indicating an ink near-end state.

The ink cartridge according to any one of ‘the preceding
claims, wherein said ink bag (1) comprises a laminated
aluminum film comprising an outer nylon film and an inner
polyethylene film. '

The ink cartridge according to any one of the preceding
claims, wherein a rear end portion of said ink outlet
piece (2) is thermally fused to said ink bag (1), said
rear end portion of said ink outlet piece having a leaf-
like shape in cross section.

The ink cartridge according to any one of the preceding
claims, wherein a forward end portion of said ink outlet

plece (2) is circular in cross section, said engagement
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Q. her - obj ects, features and advantages of the present invention -wi{-becone
appar ent- from reading of the foll ow ng description V\/m ch has been made in

con- junction with the acconpanyi ng draw ngs. B“lujmuuml FC'[I ve
view of a preferred enbodi - ment. of _an ink cart j et

type recording appar at us construct®d in accordance with fhe’
present invention, particularly illustrating the struc- ture of the
ink cartridge in a disassenbl ed state; Fig. 2 is a cross-sectional

view of an i nk g’é logt bg %&edefa.ned by an annular groove (2a) formed in
sa:.d forward end portion
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to be 'secured to an ink bag; Fig. 3 is a sectional view of a position -

determn-* - I ng/ engagi ng nmechanismfor the ink outlet piece; Fig. 4
is a perspective view of the «ink cartridge and a hol der, particularly
iI'lustrating the structure of t he . holder in a di sassenbl ed st at e;

Fig. 5is a diagranmatic view schematicdi8y illustrat- ing an ink flow
passage system for the ink jet recordi ng appar at us; Fig. 6. is a

sectional view of the ink cartridge, partic-

- ABSTRACT

An ink cartridge (8) employable for an ink jet type
5 recording apparatus includes a fitting portion (4b) at
the central part of a front plate (4a) of a case (4) so
as to allow an ink outlet piece (2) secured to an ink bag
(1) to be engaged with the fitting portion (4b). Once
the ink outlet piece (2) is engaged with the fitting
10 portion (4b), the ink bag (1) is located and received in
the case (4). In addition, when two position determining
shafts projecting from the innermost end of the cartridge
holder ‘are inserted through position determining holes
(4g) and (4h) on the front plate (4a) of the case (4), an
15 ink . feeding needle projection from the innermost end of
| the cartridge holder is correctly 1located in alignment
with the ink outlet piece (2) while the front plate (4)
_of the case serves as a reference.
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ul'ﬂeWy Eﬂ’uﬁpplammboth spl acement of a detettion plate in the ink
cz@é;lﬁ . Sﬁﬁl g/pi s a perspective view of a conwentional ink

cart+,i particu arIy i.llustrating the structure of the i nk
cartrldge in a disassenbled state; and " Fig. 8 is a perspective view of
the ink cartridge and a holder, particularly illustrating the

struct-ure of the hol der. The pr.esent invention will hereinafter
be descri bed . .. : . ..
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New" EP AFP hC&JwN S e . . 3/7

a" h( perspectid ve view which illustrates an ink cartridge
r%k recor%r ng appar atus and which is constructed in accordance

W|th -a preferred enbodi ment ‘of the present invention, Fig. 2 is a

cross-sectional view of an |nk outl et p| ce. to be fltted to an ink bag,

and Fig. :

Wi



New EP Applicodion : - I
3 Pwra i-'ﬁ'de_t:a‘slspcﬁgcypned vi ew -of ositiOneetermn- ingl engagi ng - 4
mechani smfor the 1nk outlet piece. The' nk bag desi gnated by A?
referénce-numeral "1 i s constructedfu i nated alum numfilmwhich is
lami mated-with two films such that th outS|de of ‘the ink bag is |ined
with, e.g., anylon film mhbkf the inside of the sane is lined with, e.g.,
a polyethylene filmin order®tp inprave the gas ‘barrier property of the ink

bag. These filns are thernally\ used toget hsr al ong t-he outer peri pheral
edge of the ink bag 1. 4 -
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e A

To C%Wducgﬁnkwl'tffﬁ'hé’l‘nk bag 1 to the outside, an ink-outlet piece 2 &
Uu’rregrEﬁM wtﬁgjmq3n@pag 1 by ther- nak fusion on the front side, as /5;

seen iI'n Firg. 1 e ink outlet piece 2is nolded of a plastic material. As
shown in Fig. 2, the rear part of the ink outlet pieceg. i.e., the10|nt
| ocation where the ink bag 1 is:.theryally f.used with theyink outlet piece
2, is constructed in a |eaf-shapedfEpnfiguration such tha{ the central part

exhibits an con- vex arc havi ps E ge radius of curvaty/ € and the. Oﬂ-ikt‘

site ends exhibit an concave /A
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bty a2 .

M\?‘é'{u Vﬁﬁﬁﬁ’%%ﬁ’smructlon a ga %& en -th:37k bag 1 and the ik
The

oMt lacé ﬁﬁ%fﬁfllled wi th mol t i al ing a thernal fusméﬂ
operationsto provide a reliable seal. orvva hal f of the ink

outl et piece 2 has a cir- cular sectional s an annul ar engagenent
groove 2a for holding the i nk bag 1 at & predeterm ned p05|t|on on a case 4 .

(simlar to t he posi tion determ ning annul ar engagmﬁ d| scl osed
in comonly assigned Japanese Exanined Patent Appl P . :
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P °’\'2 192953) is forned- around the outer peri phery c%}
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A

" 6- “3¥2b. of the case 4 is fitted into the engagenent groove, 2a Shedt J-
3)". "’ﬁln addi tion, aTbinShekt HaoBéeh Repl2by | S formed  ar othig is the CRIAGPE] part of

the ink outlet piec acilitate grasping of i@ 0%
during a step of aut | il r ecei ving t he |n5 ase 4 on
a mass production line. co 2C ils formed al BA the center

INK CARTRIDGE FOR INK JET RECORDING APPARATUS

The present inventicn relates to an ink cartridge for use
with an ink jet record:.ng apparatus .

Various k:l.nds of ink feeding systems for an ink jet
recording apparatus of the aforementioned type have been
hitherto proposed and put to practical use.

. To facilitate 'understanding of the present invention, a
conventional ink cartridge having a flexible ink bag received
thereiu and a mechanism for insfalling the ink cartridge will
briefly be described below with reference to Fig. 7 and Fig. 8.

The J.nk cartridge includes an ink bag a, and a tubular ink
outlet piece b is J.ntegrated with the ink bag a by applying
thermal fusion on one of the thermally fused sides (represented

» by hatched lines), _thereby to allow ink in the ink bag a to be
conducted to_ the outside through the ink outlet piece b. To

. fixedly hold the ink bag a at a predetermined p’csition in a

case e the ink outlet piece b is provided with a pair of
flanges ¢ Ithrough which holes d are formed. Thus, the ink bag

a can be positioned and fixedly received in the case & by
fitting a pair of projections £ én the frcnt end part o:E the

'h;‘

case e into the holes_' a. In addition P the ink cartridge

' ' - ' RLPLAC%::MH\‘"I‘ SHEETS  SG
REPLACED SHEETS  SG ¥ Desciiptica : paced '
B/Description : paged / to paged / % lZ_’_plantt ){ ; 'nh
@Claim(s) : paged ...%5. to paged Z...| . g;ﬁg;‘”;% e
& Drawing(s) : paged .....[. to paged 7..... 1 S
Abstract  : paged LE 0 paged .7, ! D ATE OF Rycnzr“ 1 9 UCT ]995 |
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axis .of- the ink outlet piece 2 so as to conduct ink from the ink bag 1 to
the outside. A sealing nenber 3 nolded of an elastic material such rubber
or the like is fitted into the forward end part of the ink outlet piece 2
so as to reliably maintain airtightness between the menber 3 and an ink

feeding needle 15 (to be described later). Further, a filmportion 2d is

i nt er posed between the con-- duit 2c #nd the seallng menber 3 in order to

prevent incorrect printing frombeing performed due to undesir- able

elution or deRAasidddd ™ Uovdie { WAbEEh Coe/S§Thded dbhicEhe opening of the case
e. | The cover j is intégrated with the case e by thermally
sealing the p?ripheral edge of the case e usiﬁg an ultrasonic
| welding process. |
A holder m having the case e received therein is fixedly
mounted on an ink jet recording apparatus (not shown). The

n on the opposite sides

holder m includes a pair of framéé
thereof so as to guide slidable insertion of the ink cartridge
h composed of the ink bag a and the case e. 1In addition, the
holder m inciudes a pair of leaf springs p at the innermost end
of the frame n. When ribs i on the opposite side walls of the
ink cartridge h are engaged with the leaf springs p, the ribs
i are fixedly retained by the leaf spi‘ings p. At this time, an
ink feeding needle g projecting from the ink jet recoxding
apparatus is ;eady to pierce the '-central part of the ink outlet
piece b. .

With such construction, the positional xrelationship
between the ink feeding needle g and the opposing pair of
frames n, the positional relationship between the leaf springs
p and the ribs i and the positional relationship between the
case e and the ink outlet piece b are liable to be undesirably
disturbed during steps of fitting and assembling. Thus, there
is left unsolved a problem that the ink feed:.ng needle a
sometimes cannot be correctly located in al:.gnment w:.th’ the ink

outlet piece b.
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contact of the ink wwth the sealing nenber 3. The case 4 for .receiving

the ink bag 1 is designed in a box-shaped configuraﬁisog;leelg Vi a smal |

t‘hl ckness. A fitting portion 4b having a semcircul a ngaged

wi th the engagenent groove 2a of the ink out- let pi H,H ” Id on a
an

front plate 4a of the case 4 in a snap-fit f ashi on.
opposi ng pair of posi- tion-defermni hol es 4g and 4h are fornmed on the
front plate 4a of the case 4 with the fitting portion |ocated therebetween.

As shown.in Fig. 14, 2488t£68¢ ££!€he cover j is removed from the case g, it
is difficult as a p::acti:cal matter to reunite the former with
the latter again such as by employing a ‘thermal fusion
process. Fc-)r this zreason, the ink cartric?ge h cannot
repeatedly be used. Further, since the ink outlet piece b is
secured to the thermally fused surfaces of the ink bag a, there
is left unsolved another problem {:l;at' a certain gap appears

between the ink outlet piece b and the thermally  fused

surfaces.

Accordingly, an object of the present invention is to
provide an ink cartridge for an ink jet recording apparatus
wherein an ink outlet piece can be correctly aligned with an
ink feeding needle regardless of a slight positionél deviation
from their preferred positions. This object is solved by the
ink cartridge according to independent claim 1. 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 defining' the invention in general
‘terms. '

The ink cartridge of the invention is preferably for
use with an ink jet recording apparatus that performs a
recording operation by jetting a series of ink droplets onto a
recording paper through a nozzle. '

The present invention provides an ink cartridge for
an ink jet recording apparatus wherein a case and a cover
placed on the opening of the case can repeatedly be used.

According to a preferred aspect ©f the present
invention, there is provided an ink cartridge for an ink jet
recording apparatus wherein the ink cartridge includes a
fitting portion fbrme& on a front plate of a case constituting
the ink cartridge, the fitting = portion | serving to
hold and locate an ink outlet piece in an

This is the replacement sheet
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correctly held at a predeterm ned position as seen not only in the
upwar d/ downward direction but also in the leftward/rightward di rection by
inserting a position determ ning shaft 16 and a gui de shaft 17 on a hol der
9 into the position determ ning holes 4g and 4h, The ink bag 1.is
firmy held in position in the case with the aid of a
pressure-sensitive-adhesi ve-doubl e- sided tape (hereinafter referred to
sinply as an adhe-

engaged state by engaging the fitting portion with an engaging

portion on the ink outlet piece and at least one position
determining hole formed on the front plate oé the case, the
position detéimining hole serving to properly locate the ink
cartridge relative to a cartridge holder by inserting a
position determining shaft projecting from the innermost end of
the cartridge holder through the ;osition determining hole.
with such constructioﬁ, the ink feeding needle can be correctly
located in alignment with the ink outlet piece with the front
plate of the case serving as a reference.

_ To assure that the case and the cover can repeatedly be
used, engagement holes are formed on the front plate of the
case positioned so as to engage with the corresponding cornex
portions disposed on the front edge of a cover, and engagement
portions are formed on the opposite side plates of the case at
the rear end of the same positioned so as to engage with the
corresponding‘éawls disposed on the opposite sides of the cover
at the rear end‘ of the same, -whereby the cover can be
repeatedly fitted to the case in a snap fit fashion.

Other objects, features and advantages of the present
invention will become apparent from reading of the following

description which has been made in conjunction with the

accompanying drawings.
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Fig. 1 is a perspecéive view of a preferred embodiment of
an ink cartridge for an ink jet type reco:r.:ding apparatus
constructed “in accordance with the present invention,
particularly illustrating the structure of the ink cartridge in
a disassembled state;

Fig. 2 is a cross-sectional vi;Q'of an ink outlet piece to
be secured to an ink bag;

Fig. 3 is a sectional view of a - position
determining/engaging mechanism for the ink outlet piece;

_Fig. 4 is a perspective view of the ink cartridge and a
holdexr, particularly illustrating the structure of the holder
in a disassembled state;

Fig. 5 is a diagrammatic view schematically illustrating .
an ink flow passage system for tﬁ; ink jet recording apparatus;

Fig. 6. is a sectional view of the ink cartridge,
particularly illustrating displacement of a detection plate in
the ink cartridge} -

Fig. 7 is a perspective view of a conventional ink
cartridge, particularly illustrating the structure of the ink
cartridge in a disassembled state; and

Fig. 8 is a perspective view of the ink cartridge and a

holder, particularly illustrating the structure of the holder.
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sive tape), and a detection plate 5, of which the forward end is bent at a
right angle, is adhesively attached to the wupper surface of the ink bag 1
with the aid of an adhe- sive tape. As the quantity of the ink in the ink
bag 1 decreases, the bent part 5a of the detection plate 5is projected
outside-of a rectangular hole 4i at the lower part of the case 4, whereby
a so-called "near-end" state of the ik can be detected by an i nk end
detector 11. as shown in Fig. 6.

The present invention will hereinafter be described in
detail with reference to the accompanying cirawings, which
illustrate preferred embodiments of the present invention.

Fig. 1 is a perspective view which illustrates an ink
cartridge for an ink jet recording apparatus and which is
constructed in accordance with a é;eferred embodiment of the
present invention, Fig. 2 is a cross-sectional view of-an ink
outlet piece to be fitted to an ink bag, and Fig. 3 is a
partial.ly sectioned view of a position determining/engaging
mechanism for the ink outlet piece.

The ink bag designated by reference numeral 1 is
constructed using a laminated aluminum £ilm which is laminated
with two films such that the outs:.de of the ink bag is lined
with, e.g., a.nylon film, while the :Lns:n.de of the same is lined
with, e.g., a polyethylene film in order to improve the gas
barrier property of the ink bag. These films are thermally
fused together along 'Ehe outer peripheral edge of the ink bag
1.

To conduct ink out of the ink bag 1 to the outside, an ink
outlet piece 2 is integrated with the ink bag 1 by thermal
fusion on the front side, as seen in Fig. 1. The J.nk outlet
piece 2 is molded of a plastic materiel. As shown in Fig. 2,
the rear part of the ink outlet piece 2, '..i.e., the joint

location where the ink bag 1 is thermally fused with the ink

_
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A cover 6. placed on the opening portion of the case 4 includes a pair of
projecting portions 6a along the front edge thereof, and a pair of paws
6b on the opposite sides at-the rear end thereof. Thus, the cover 6 can be
firmy fitted to the case 4 in a snap-fit fashion by insert- ing the
corner portions 6a into holes 4d on the front- plate 4 of the case 4 and
then fitting the pawls 6b into recesses 4e on'side plates 4c of the case 4
at the rear part of the sane. \Wen the cover 6 is to be removed fromthe
case 4, it patleeopieeecd,t dsi eonstragted dn a leaf-shaped configuration

such that the central i:a.rt exhibits an convex arc having a
large radius of curvature and ﬁhe opposite ends exhibit an
concave arc having a large radius of curvature. With this
construction, a gap between the ink bag 1 and the ink outlet
piece 2 is fully filled with molten material during a thermal
fusi'ng operation to provide a rel.iaLle seal.

The. forward half of the ink outlet piece 2 has a circular
sectional shape, and an annular engagement groove 2a for
holding the ink bag 1 at a predetermined position on a case 4
(similar to the position determining annular engagement groove
2 disclosed in commonly assigned Japanese Examined Patent
Application Publication (Kokai) No. Hei. 2-192953) is formed
around the outer periphe:y.of-the ink outlet piece 2. A
fitting portion 4b of the case 4.is fitted into the engagement
groove 2a {see Fig. 3). 1In a&dition, a chuck portion 2b is
formed around the central part of the ink outlet piece 2 so as
to facilitate graspi;lg of the ink bag 1 during a step of
automatically receiving the ink bag 1 in the case 4 on a mass
production line. A conduit 2c ié formed along the center axis
of the ink outlet piece 2 so as to conduct ink from the ink bag
1 to the outside. A sealing member 3 molded of an elastic
material such rubber or the like is fitted inté the forward end

part of the ink outlet piece 2 so as to ::.;eliably maintain

airtightness between the member 3 and an ink feeding needle 15
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other tool into a cutout 4f on a rear plate 4] of the case 4 and then pry
off the cover 6. A | abel 7 having a caution instruction or the |ike
pfinted thereon is adhesively arranged on the cover 6 in such a manner as
to hide the cutout 4f fromthe.outside. This arrangement prevents not only
di sl odgnent of the cover 6 fromthe casg 4 due to vibration or careless
droppi ng, but also intentional opening of the cover 6. According to a
nodi fi ed enbodi nent of the present invention, an ink cartridge may be

constructed gg¢eh béaldescribed later). Further, a film portion 2d is
interposed between the conduit 2c and the sealing member 3 in
order to prevent incorrect printing from being ﬁerfbrmed due to
undesirable elution or deposition of the rubber caused by
direct contact of the ink with the sealing member 3.

The case 4 for receiving the ink bag 1 is designed in a
box-shaped configuration having ahémall thickness. A fitting
portion 4b having a semicircular recess to be engaged with the
engagement groove 2a of the ink outlet piece 2 is formed on a
front plate 4a of the case 4 in a snap-fit fashiom. In
addition, an opposing pair of position determining holes 4g and
4h are formed on the front plate 4a of the case 4 with the
fitting portion located therebetween. As shown in Fig. 4, the
case 4 is correctly held at a predetermined position as seen
not only in.Fhe upmard/downwaéa direction but also in the
leftward/rightward direction - by inserting a position
determining shaft 16 and a guide shaft 17 on a holder 9 into
the position determining holes 4g and 4h. .

The ink bag 1 is firmly held in position in the case with
the aid of a pressure-sensitive-adhesive double-sided tape
(hereinafter referred to simply as an adhesive tape), and a
detection plate 5, of which the forward end is bent at a right

, angle, is adhesively attached to the upper suiface of the ink
bag 1 with the aid of an adhesive tape. As thé quantity of the

ink in the ink bag 1 decreases, the bent part 5a of the

_— -
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t he projecting portions 6a and the paw s 6b on the cover 6 are elimnated
and the cover 6 is firmy held nerely by the label 7. In this enbodi nent,
it is necessary that the |abel 7 be adhesively placed on the case 4 while
ext end- i.ng fromthe front plate 4a‘t,o the-rear plate 4] of the case
- 9 :
detection plate S is projectéd outside of a rectangular hole 4i
at the lower part of the case 4, whereby a so-called "near-end*"
state of the ink can be detected by an ink end:detector 11, as
shown in Fig.- 6.

A cover 6 placed on the opening portion of the case 4
includes a pair of projecting portions 6a along the front edge
thereof, and a pair of pawls 6b or;: the opposite sides at the
rear end thereof. Thus, the cover 6§ can be firmly fitted to
the case 4 in a snap-fit fashion by inserting the corner
portions 6a into holes 4d on the front plate 4 of the case 4
and ..then fitting the pawls 6b into recesses 4e on side plates
4c of the case 4 at the rear part of the same. When the cover
6 is to be removed from the case 4, it is recommended to insert
a jig or other tool into a cutout 4f on a rear plate 4j of the
case 4 and then pry off the covér 6.

A label ‘; having a caution instruction or lthe like printed
thereon is a.dhésively arranged on the cover 6 in such a manner
as to hide the cutout 4f from the outside. This arrangement
prevents not only dislodgment of the cover 6 from the case 4
due to vibration or careless dropping, but also intentional
opening of the cover 6.

According to a modified embodiment of -the present
invention, an ink cartridge may be constructed such that the

projecting portions 6a and the pawls &b on the cover 6 are

eliminated and the cover § is firmly held merely by the label

This is the replacement sheet
Sheet Has Been Re laced

||I||I|||III||||II\I|| - T



4. Wth this construction, the ink cartridge can be pro- vided at a nore
| nexpensi ve cost.

10

7. In this embodiment, it is necessary that the label 7 be
adhesively placed on thé case 4 while extending from the front
plate 4a to the rear plate 4j of the case 4. With this
construction, the ink cartridge can be provided at a more
inexpensive cbst.

Next, a mechanism for installigg an ink cartridge 8 in an
ink jet recording apparatus will. be described below with
reference to Fig. 4.

A holder 9 is fixedly mounted on the ink jet recoxrding
apparatus I (not shown). To assure that the ink cartridge 8 is
correctly received in the holder 9 and then firmly held at a
predetermined position on the holder 9, an opposing pair of
frames 10 are arranged for constructing the holder 3. In
addition, a shutter 12 is arranged so as to prevent the ink
feeding needle 15 projecting int; the interior of the holder 9
to touch the user’s hand when tﬁe ink cartridge is received in
the holder 8. The sputter 12 is turnably supported on the
holder 9 to turn aboué a rotational center axis l2a so that it
normally assumes the position shown by the action of a shutter
spring (not shown). While the shutter is in_%he position
shown, it is engaged with pawls of elastically deformable lock
arms l1l0a disposed along the lower edges of thg frames 10;

The forwardmost end of each of the lock arms 10a normally
prbjects into a guide groove 10b extending aldng the lower edge

of the frame 10. Thus, when the ink cartridge 8 is inserted

This is the replacement sheet
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Next ,

a mechanismfor installing an ink cartridge 8 in an ink jet
recordi ng apparatus wll be described below with reference to Fig. 4.
A holder 9 is fixedly mounted on the ink jet record- ing apparatus | (not
shown). To assure that the ink car- tridge 8 is correctly received in the
holder 9 and then firmy held at a predégernined position on the hol der 9,

an opposing pair of frames 410 are arranged for con- structing the hol der
9. In addition, a shutter 12 is arranged so as to prevent the ink feeding

needl e 15 p%&'dway between both the frames 10, the lock arms 1l0a are

squeezed by ribs 4k on tﬁe opposite sides of the case 4 at the
forwardmost end df the same so that they are displaced from the
engaged state.

Leaf springs 13 arranged at the innermost ends of the
opposing pair 6f frames 10 projec;_into the region where the
ink cartridge 8 is to be received. When the ink cartridge 8 is
inserted and reaches the innermost end of the holder 9 while
being gquided by a position determining shaft 16 and a guide
shaft 17, the leaf springs 13 engage with the ribs 4k on the
case 4, whereby the ink cartridge 8 is firmly held in place.

As is best seen in Fig. 4, the ink feeding needle 15
disposed at the innermost end of the cartridge S ; projects
toward the ink cartridge 8 at the position where it is located °
slightly behind the position.detérmining shaft 16 and the guide
pin 17. <Thus, when the ink carﬁridge 8 is firmly retained by
the leaf spring 13, the ink feeding needle 15 pierces through
the sealing member 3.and the ink outlet piece 2 to reach the
interior of the ink bag 1.

In Fig. 4, reference numeral 4w deslgnates rlbs which are
formed on the opposite side of the case 4 at the rearmost end
of the same so as to prevent erroneous inse;tion of the ink
cartridge 8. If the ink cartridge 8 is insertéd in the reverse
direction by mistake, the ribs 4w collidé with exroneous

insertion preventing projections 10c on the frames 10, making -
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jecting into the interior of the holder 9 to touch the user's hand when
the ink cartridge is received in the holder 9. The shutter 12 is turnably
supported on the holder 9 to turn about a rotational center axis 12a so
that it normally assunes the position shown by the action of a shutter
spring (not shown). Wiile the shutter is in the position shown, it is
engaged wWith pawls of elastically deforre ble |ock arns 1Ca di sposed

al ong the | ower edges of the frames 10. : The forwardnost end of each

of the lock f£nfmﬁo§§ible for the ink cartridge 8 to be inserted into the
holder 8 any further. T

Fig. 5 is a diagrammatic view which illﬁstrates an ink
flow passage system for the ink jet recording apparatus.

As shownm in the drawing, a filter 21 is arranged on the
left-hand end surface of the holdgr 9 for preventing dust or
other foreign material from enteiing the ‘ink flow passage
system. The ink feeding needle 15 is connected to a printing
head 18 via the filter 21 and an ink feeding tube 189.

In Fig. 5, reference numeral 24 designates a cap_disposed
outside of a non-printing region. The'cap 24-commuhicates with
a waste liquid bag 26 via a waste liquid tube 22 and a pump 23.
When a printing head 18 returns to a waiting position} the cap
24 comes into contact with the nozzle surface of the printing -
head 18 so that ink remaining.in the printing head 18 is
recovered in a wasté liquid absé;bing material 27 in the waste
liquid bag 26 so as to prevent the printing head 18 from being
clogged with used ink:when the ink jet recording apparatus is
held in an inoperative state.

Next, the installation of the ink cartridge 8 constructed
in the above-mentioned manner will be described below.

The ink outlet piece 2, the rear half of which has a leaf-
shaped cross-sectional contour, can be secured'to the upper and
lower films of the ink bag 1 by thexmal fusioﬁ'not only without

any gap therebetween but also without large warpage thereof.
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normal Iy projects into a guide groove 10b extending al ong the | ower edge of
the frame 10. Thus, when the ink cartridge 8 is inserted m dway between
both the frames 10. the |l ock arns 10a are squeezed by ribs 4k on the
opposite sides of the case 4 at the forwardnost end of the sane so that
they are displaced fromthe engaged stagsg. Leaf springs 13 arranged at
the i nnernost ends of the opposing pair of frames 10 project into the
region where the ink cartridge 8 is to be received. Wen the ink

When the ink bag 1 is received in the case 4, the forward
half of the ink outlet biece 2 projecting outside of the ink
bag 1 is located in alignment with the front plate 4a of the
case 4 so as to allow the engagement groove 2a of the ink
outlet piece 2 to be engaged with the fitting portion 4b at the.
central part of the front plate 4a. Thus, the ink bag 1 is
located and received at a predetermined positibn on the case 4
while the front plate 4a of the case 4 serves as a reference,

Next, the detection plate 5 is adhesively placed on the
upper surface of the ink bag 1 using adhesive tape, and
thereafter the cover 6 is placed on the case 4. At this time,
while fhe corner portions 6a on the front edge of the plate 4a
of the case 4, the rear end part of the cover 6 islaepressed
with an user’s hand, causing the pawls 6b on the opposite sides
of the case 4 at the rear end o;.the same to be engaged with
the recesses. 4e on the sidé. plates 4c of the case 4.
Consequently, the cover 6 is firmly fitted into the opening of
the case 4 in the snaé-fit fashion.

When the ink cartridge 8 assembled in the above~described
manner is received in thé holder 9, the ink cartridge 8 having
the ink outlet piece 2 located ahead thereof is inserted into
the holder 9 by sliding the same along the guide grooves 10b of
the frames 10.. As the ribs 4k are slidably displaced in this
manner, fiist they deflect the lock arms 1da in the outward

direction so as to allow the shutter 12 to be released from the
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cartridge 8 is inserted and reaches the innernost end of the holder 9 while
bei ng gui ded by a p03|t|on determ n- ing shaft 16 and a guide shaft 17. the

| éaf springs 13

- 14
engaged state. Then, the ink cartridge 8 turns the shutter in
the upward direction, wﬂereby it is introduced_into the holder
7. | ‘

When the ink cartridge 8 is inserted to a ggsition in the
vicinity of the innermost end of the holder 9, the position
determining shaft 16 and the gqide shaft 17 horizontally
projecting toward the front plate 45 of the case 4 are inserted
through the correspoﬁding'holes 4g and 4h on the front plate 4a
of the case 4 so that the ink cartridge 8 is correctly received
in the holder 9 not only in the upward/downward direction but
.alsa in the'leftward/rightward direction.

Subsequently, when the ink cartridge 8 is squeezed further
to contact the innermost end of the holder 9 with the aid of
the position determining shaft 16 and the guide shaft 17, the :
ink feeding needle 15 projectiné.from the inne;most end of the
holder 9 pie;pes the sealing member 3 and the film portion 2d :
SO as . to be inserted into the ink bag 1. At this point, the
ink contalned in the lnk bag 1 is ready for use.

While the present invention has been described above with
respect to preferred embodiments, various ’changes and
-modifications may be made without departure from the scope of

the present invention as defined by the appended claims.
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-9 - engage with the ribs 4k on the case 4, whereby the ink

is firmy held in place. As is best seen in Fig. 4. the ink feeding
rneedl e 15 disposed at the innernost end of the cartridge 9
15
' AR O O O
CLAIMS

1.

This Sheet Has B

An ink cartridge (8) for an ink jet recording apparatus,
comprising:

a case (4) having a front plate (4a), at least one
position determining hole (4g,4h) being formed in said
front plate (4a), said position- determining hole (4g,4h)
serving to properly locate said ink cartridge (8)
relative to a cartridge holder (9) in which said ink
cartridge (8) is inserted by insertion of a position
determining shaft (16,17) projecting from an innermost
end of said cartridge holder through said position
determining hole (4g,4h);

an ink bag (1) containing a supply of ink, said ink bag
being received in said case (4);

a fitting portion (4d) formed on said front plate (4a) of
said case (4); and

an ink outlet piece (2) having an ink flow path therein
communicating with "said ink bag, said ink outlet piece
(2) having an engaging portion (2a) engaged with said
fitting portion (4b) so as to hold and locate said ink
outlet piece (2) at a predetermined position relative to
said case (4).

The ink cartridge according to claim 1, wherein said
outlet piece (2) 'comprises an ink conduit tube (2c)
extending along a center axis of said outlet piece (2),
said ink conduit being sealed with a thin film (2d), and
a sealing member (3) made of an elastic material, said

' sealing member (3) being located on a front surface side

of said th:Ln film (2d) away from an :Lnk feeding needle

t
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projects toward the ink cartridge 8 at the position where it is |ocated
slightly behind the position determning shaft 16 and the guide pin 17.

Thus, when the ink car- tridge 8 is firmy retaine

.13. the ink feeding needle 15 pierces th?lough the(uﬂmm@"ﬂﬁml m& and

the ink outlet piece 2 to reach the i ntetPor of the 1nK *

Fig. 4. reference nuneral 4w designates ribs which are formed on the

opposite side of the case 4 at the rearnost end of the sane so as to

prevent errone-
(15) to assure airtightness relative to said ink feeding

needle (15).

3. The ink cartridge according to claim 1 or 2, further
comprising a cover (6) for said case '(4), said cover (6)
having a pair of pawls (6b) formed on opposite sides of a
rear end portion of said cover (6), and wherein
engagement holes (4d) are formed on said front plate (4a)
of said case (4) so as to be engaged with corresponding
projecting portions (6a) on a front edge of said ‘cover
(6) , and wherein engagement portions (4e) are formed on
oppbsite side plates (4c) of said case (4) at a rear end
of said case (4) so as to be engaged with corresponding
ones of said pawls (6b).

4. The ink cartridge according to any one of the preceding
claims, further comprising a plate-shaped detection plate
(5) arranged in said case (4), said detection plate (5)
being located in a detecting region extending from an
upper surface of said ink bag for detecting and
indicating an ink near-end state.

5. The ink cartridge according to any one of the preceding
claims, wherein said ink bag (1) comprises a laminated
aluminum film comprising an outer nylon film and an inner

- polyethylene film. - '

6. The ink cartridge according to any one of the preceding
claims, wherein a rear end portion of said ink outlet
piece (2) is thermally fused to said ink bag (1), said
rear end portion of said ink outlet piece having a leaf-

like shape in cross section.

7. The ink cartridge according to any one of the preceding
claims, wherein a forward end portion of said ink outlet
piece (2) is circular in cross section, said engagement
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ous insertion of the ink cartridge 8. If the ink cartridge. 8 is inserted
in the reverse direction by mstake, the ribs 4w collide with erroneous
insertion preventing projec- ‘tions 1Cc on the franes (]j({"mﬁ"lm"mﬂu"

i npossible for the ink cartridge 8 to be inserted int M
fur- ther. Fig. 5 is a diagrammti d%iew which i | I'ustrates™an®i nk

fl ow passage systemfor the-ink jet recording appa- ratus. As shown in
the drawing, a filter 21 is arranged on

portion being defined by an annular groove (2a) formed in
said forward end portion

This Sheet 1  This is the replacement shest
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the left-hand end surface of the holder 9 for preventing dust or other

foreign materi al

fromentering the ink fl ow passage system The ink feeding

needl e 15 is con--nected to a printing head 18 via the filter 21 and an ink

feedi ng tube 19.

In Fig. 5. reference nuneral 24 designates a cap

di sposed outside of a non-printing region. The cap 24 comunicates with a
waste liquid bag 26 via a waste liquid tube 22 and a punp 23. \WWen a
printing head 18 returns to a waiting position, the cap 24 conmes into con-

18

INK CARfRIDGE FOR INK JET RECORDING APPARATUS

- ABSTRACT

An ink cartridge (8) employable for an ‘ink jet type
recording apparatus includes a fitting portion (4b) at
the central part of a front plate (4a) of a ‘case (4) so
as to allow an ink outlet piece (2) secured to an ink bag
(1) to be engaged with the fitting portion (4b). Once
the ink outlet piece (2) is engaged with the fitting
portion (4b), the ink bag (1) is located and received in
the case (4). 1In addition, when two position determining
shafts projecting from the innermost end of the cartridge
holder are inserted through position determining holes
(4g) and (4h) on the front plate (4a) of the case (4), an
ink feeding needle projection from the innermost end of
the cartridge holder is correctly located in alignment
with the ink outlet piece (2) while the front plate (4)
of the case serves as a reference.

FIGURE 1
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tact with the nozzle surface of the printing head 18 so

- 10 -
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that ink remaining in the printing head 18 is recovered in a waste liquid
absorbing material 27 in the waste liquid bag 26 so as to prevent the
printing head 18 frombeing clogged with used ink when the ink jet

recording appa- ratus is held in an inoperative state. Next, the
installation of the ink cartridge 8 con- structed in the above-nentioned
manner will be described bel ow The ink outlet piece 2, the rear half
of which has a 2

—
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| eaf - shaped cross-sectional contour, can be secured to the upper and | ower
films of the ink bag 1 by thermal fusion not only w thout any gap

t Her ebet ween but al so wi thout |arge warpage thereof. When t he i nk bag
1l is received in the case 4, the forward half of the ink outlet piece 2
projecting outside of the ink bag 1 is located in alignnment with the front
plate 4a of the case 4 so ass to allow thg engagenent groove 2a of the ink
outlet piece 2 to be engaged with the fitting portion 4b at the central
part of the front plate -

| I



4a. Thus, the ink bag 1 is |located and received at a pre- determ ned
position on the case 4 while the front plate 4a of the case 4 serves as a
ref erence. Next, the detection plate 5 is adhesively placed on the
upper surface of the ink bag 1 using adhesive tape, and thereafter the
cover 6 is placed on the case 4. At this tine, while the corner portions 6a
on the front edge of the plate 4a of tte case 4. the rear end part of the
cover 6 is depressed with an user's hand, causing the pawls 6b on the
opposite sides of the case 4 at the rear

FIG. 5
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end of the sane to be engaged with the recesses. 4e on the side plates 4c
of the case 4. Consequently, the cover 6 is firmy fitted.into the opening
of* the case 4 in the snap-fit fashion. When the ink cartridge 8
assenbl ed in the above- described manner is received in the holder 9. the
ink cartridge 8 having the ink outlet piece 2 |ocated ahead thereof is
inserted into the holder 9 by sliding the sane

5
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al ong the -gui de grooves 10b of the frames 10. As the ribs 4k are slidably
di splaced in this manner, first they deflect the |ock arns 10a in the
outward direction so as to allow the shutter 12 to be released fromthe
engaged state. Then, the ink cartridge 8 turns the shutter in the upward
direction, whereby it is introduced into the hol der 7. When t he ink
cartridge 8 is inserted to a position pn the vicinity of the innernost end
of the holder 9. the

FIG 8
PRIOR ART
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posftwl on' det er ni ni ng shaft 16 and the gui de shaft d:'rgp i H‘T“:‘r% """ £ to paged 4.
projecting toward the front plate 4a of the case er & BHECHT ‘i&”gﬁuﬁﬁﬁe(f

corresponti ng hol es 49 and 4h on the front plate Wlﬂé(slzaﬁe,»li oiot hﬁvd--z-
the ink cartridge 8 is correctly received in the haﬂbﬁf@t not presty.i 1o pagsd 7.,
upwar d/ downward direction but also in the left- Ward/rightward direction.
Subsequently, when the ink cart; fi dge 81| S squeeze*d[jAmH Imr I@EE?PT!E 4cN[]Vh1§37

i nnernost end of the holder 9 with the*aid of the postTTon deternrnrmg
shaft 16 and the INK CARTRIDGE FOR INK JET RECORDING APPARATUS

Description

The present invention relates to an ink cartridge for
use with an ink jet recording apparatus.

Various kinds of ink feeding systems for an ink jet
recording apparatus of the aforementioned type have
been hitherto proposed and put to practical use.

To facilitate understanding of the present invention,
a conventional ink cartridge having a flexible ink bag
received therein and a mechanism for installing the ink
cartridge will briefly be described below with reference
to Fig. 7 and Fig. 8.

The ink cartridge includes anink bag a, and a tubu-
lar ink outlet piece b is integrated with the ink bag 3 by
applying thermal fusion on one of the thermally fused
sides (represented by hatched lines), thereby to allow
ink in the ink bag g to be conducted to the outside
through the ink outlet piece b. To fixedly hold the ink bag
a at a predetermined position in a case g, the ink outlel
piece b is provided with a pair of flanges ¢ through
which holes d are formed. Thus, the ink bag a can be
positioned and fixedly received in the case g by fitting a
pair of projections f on the front end part of the case ¢
into the holes d. In addition, the ink cartridge includes a
cover | which is placed on the opening of the case e.
The cover j is integrated with the case e by thermally
sealing the peripheral edge of the case e using an ultra-
sonic welding process.

A holder m having the case g received therein is fix-
edly mounted on an ink jet recording apparatus (not
shown). The holder m includes a pair of frames o on the
opposite sides thereof so as to guide slidable insertion
of the ink cartridge h composed of the ink bag 8 and the
case e. In additidn, the holder m includes a pair of leaf
springs p at the innermost end of the frame 0. When ribs
i on the opposite side walls of the ink cartridge h are
engaged with the leaf springs p, the ribs | are fixedly
refained by the leaf spnngs p. At this time, an ink feed-
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gui de shaft 17, the ink feeding needl e 15 projecting fromthe innernost end
of the holder 9 pierces the sealing nenber 3 and the filmportion 2d so as

to be inserted into the ink bag 1. At this point, the ink contained in the

ink bag 1 is ready for use. Wil e the present invention has been

descri bed above with respect to preferred enbodi nents, various changes and

nodi fi cati ons may be nade w thout depar- ture fromthe scope of the present
i nvention as defined by the appended cl ai ns.

ing needie g projecting from the ink jet recording appa-
ratus is ready to pierce the central part of the ink outlet
piece b.

With such construction, the positional relationship
between the ink feeding needie g and the opposing pair
of frames p, the positional relationship between the leaf
springs p and the ribs | and the positional relationship \
between the case g and the ink outiet piece b are liable
to be undesirably disturbed during steps of fitting and
assembling. Thus, there is left unsolved a problem that
the ink feeding needle g sometimes cannot be correctly
located in alignment with the ink outlet piece b.

In addition, if the cover i is removed from the case
e, it is difficult as a practical matter to reunite the former
with the latter again such as by employing a thermal
fusion process. For this reason, the ink cartridge h can-
not repeatedly be used. Further, since the ink outlet
pieceb is secured to the thermally fused surfaces of the
ink bag g, there is left unsolved another problem that a
cerlain gap appears between the ink outlet piece b and
the thermally fused surfaces.

Such drawbacks are involved e.g. in Document D1

which describes an ink cartridge for ink jet printers com-
prising a cartridge case in which is housed-an ink bag.
The cartridge has an upper wall. As Figs. 1, 3, and 4 of
D1 show, the case also has a front plate with a fitting
portion. The ink bag furthermore has an ink outlet port.
As the above mentioned Figs. show, this outlet port has
an engaging portion which is received by the fitting por-
tion in the front wall. __

Accordingly, an object of the present invention is to
provide an ink cartridge for an ink jet recording appara-
tus wherein an ink outlet piece can be correctly aligned
with an ink feeding needle regardless of a slight posi-
tional deviation from their preferred positions. This
object is solved by the ink cartridge according to inde-
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-12-

pendent claim 1. further advantageous features,
aspects and details of the invention are evident from the
dependent claims, the description and the drawings.

The ink cartridge of the invention is preferably for
use with an ink jet recording apparatus that performs a
recording operation by jetting a series of ink droplets
onto a recording paper through a nozzle.

The present invention provides an ink cartridge for
an ink jet recording apparatus wherein a case and a
cover placed on the opening of the case can repeatedly
be used.

According to a preferred aspect of the present
invention, there is provided an ink cartridge for an ink jet
recording apparatus wherein the ink cartridge includes
a fitting portion formed on a front plate of a case consti-
tuting the ink cartridge, the fitting portion serving to hold
and locate an ink outlet piece in an engaged state by
engaging the fitting portion with an engaging portion on
the ink outlet piece and at least one position determin-
ing hole formed on the front plate of the case, the posi-
tion determining hole serving to properly locate the ink
cartridge relative to a cartridge holder by inserting a
position determining shatft projecting from the innermost
end of the cartridge holder through the position deter-
mining hole. With such construction, the ink feeding
needle can be correctly located in alignment with the ink

outlet piece with the front plate of the case serving as a .

reference.

To assure that the case and the cover can repeat-
edly be used, engagement holes are formed on the front
plate of the case positioned so as to engage with the
corresponding comer portions disposed on the front
edge of a cover, and engagement portions are formed
on the opposite side plates of the case at the rear end of
the same positioned so as to engage with the corre-
sponding pawls disposed on the opposite sides of the
cover at the rear end of the same, whereby the cover
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Clains 1. An ink cartridge (8) for an ink jet recording appara- tus
having a cartridge holder (9) in which said ink cartridge (8) is
inserted, said ink cartridge (8) com pri sing: - a case (4)
having a front plate (4a) and a fitting

can be repeatedly fitted to the case in a snap fit fashion.
Other objects, features and advantages of the
present invention will become apparent from reading of
the following description which has been made in con-
junction with the accompanying drawings.
Fig. 1is a perspective view of a preferred embodi-
ment of an ink cartridge for an ink jet type recording
apparatus constructed in accordance with the
present invention, particularly illustrating the struc-
{ure of the ink cartridge in a disassembled state;
Fig. 2 is a cross-sectional view of an ink outlet piece
to be secured to an ink bag;
Fig. 3 is a sectional view of a position determin-
ing/engaging mechanism for the ink outiet piece;
Fig. 4 is a perspective view of the ink cartridge and
_ a holder, particularly illustrating the structure of the
holder in a disassembled state;
Fig. 5is a diagrammatic view schematically illustrat-
ing an ink flow passage system for the ink jet
recording apparatus;
Fig. 6. is a sectional view of the ink cartridge, partic-
ularly illustrating displacement of a detection plate
in the ink cartridge;
Fig. 7 is a perspective view of a conventional ink
cartridge, particularly illustrating the structure of the
ink cartridge in a disassembled state; and
Fig. 8 is a perspective view of the ink cartridge and
a holder, particularly illustrating the structure of the
holder. o

The present invention will hereinafter be described
in detail with reference to the accompanying drawings,
which illustrate preferred embodiments of the present
invention. _ '
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portion (4b) fornmed on said front plate (4a); - an ink bag (1)
containing a supply of ink said I nk bag (1) being received in said
case (4); and - an ink outlet piece (2) having an ink flow path
therein conmunicating with said ink bag (1), said ink outlet piece
(2) being circular in cross section and having an engagi ng portion
(2a) that is defined by an annul ar groove forned in

_5._

Fig. 1 is a perspective view which illustrates an ink
cartridge for an ink jet recording apparatus and which is
constructed in accordance with a preferred embodiment
of the present invention, Fig. 2 is a cross-sectional view
of an ink outlet piece to be fitted to an ink bag, and Fig.
3 is a partially sectioned view of a position determin-
ing/engaging mechanism for the ink outlet piece.

The ink bag designated by reference numeral 1 is
constructed using a laminated aluminum fim which is
laminated with two films such that the outside of the ink
bag is lined with, e.g., a nylon film, while the inside of
the same is lined with, e.g., a polyethylene film in order
to improve the gas barrier property of the ink bag.
These films are thermally fused together along the outer
peripheral edge of the ink bag 1.

To conduct ink out of the ink bag 1 to the outside, an
ink outlet piece 2 is integrated with the ink bag 1 by ther-
mal fusion on the front side, as seen in Fig. 1. The ink
outlet piece 2 is molded of a plastic material. As shown
in Fig. 2, the rear part of the ink outlet piece 2, i.e., the
joint location where the ink bag 1 is thermally fused with
the ink outlet piece 2, is constructed in a leaf-shaped
configuration such that the central part exhibits an con-
vex arc having a large radius of curvature and the oppo-
site ends exhibit an concave arc having a large radius of
curvature. With this construction, a gap between the ink
bag 1 and the ink outlet piece 2 is fully filled with molten
material during a thermal fusing operation to provide a
reliable seal.

The forward half of the ink outlet piece 2 has a cir-
cular sectional shape, and an annular engagement
groove 2a for holding the ink bag 1 at a predetermined
position on a case 4 (similar to the position determining
annular engagement groove 2 disclosed in commonly
assigned Japanese Examined Patent Application Publii-
cation (Kokai) No. Hei. 2-192953) is formed around the
outer periphery of the ink outlet piece 2. A fitting portion
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a forward end portion of said ink outlet piece (2) and that is
engaged with said fitting portion (4b) so as to hold and locate said
i nk outlet piece (2) at a predeterm ned position relative to said
case (4). characterl sed In that the case (4) has at |east one
position determ ning hol e (4g. 4h) being fornmed in said front plate
(4a). said position determning hole (4g, 4h) serving to properly

| ocate said ink cartridge (8) rel ative_tg sSaid

4b of the case 4 is fitted into the engagement groove 2a
(see Fig. 3). In addition, a chuck portion 2b is formed
around the central part of the ink outlet piece 2so as to
facilitate grasping of the ink bag 1 during a step of auto-
matically receiving the ink bag 1 in the case 4 onamass
production line. A conduit 2¢ is formed along the center
axis of the ink outlet piece 2 so as to conduct ink from
the ink bag 1 to the outside. A sealing member 3 molded
of an elastic material such rubber or the like is fitted into
the forward end part of the ink outlet piece 2 so as to
reliably maintain airtightness between the member 3
and an ink feeding needle 15 (fo be described later).
Further, a film portion 2d is interposed between the con-
duit 2c and the sealing member 3 in order to prevent
incorrect printing from being performed due to undesir-
able elution or deposition of the rubber caused by direct
contact of the ink with the sealing member 3..

* The case 4 for receiving the ink bag 1 is designed in
a box-shaped configuration having a small thickness. A
fitting portion 4b having a semicircular recess to be
engaged with the engagement groove 2a of the ink out-
let piece 2 is formed on a front plate 4a of the case 4 in
a snap-fit fashion. In addition, an opposing pair of posi-
tion determining holes 4g and 4h are formed on the
front plate 4a of the case 4 with the fitting portion
located therebetween. As shown in Fig. 4, the case 4 is
correctly held at a predetermined position as seen not
only in the upward/downward direction but aiso in the
leftward/rightward direction by inserting a position
determining shaft 16 and a guide shaft 17 on a holder 9
into the position determining holes 4g and 4h.
The ink bag 1 is firmly held in position in the case
with the aid of a pressure-sensitive-adhesive double-
sided tape (hereinafter referred to simply as an adhe-
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cartridge holder (9) by insertion of a position deter- m ning shaft (16,
17) projecting fromthe innernost end of said cartridge hol der (9)

t hrough sai d posi - tion determ ning hole (4g. 4h); and the fitting
portion (4b) forned on the front plate (4a) of the case (4) has a

sem circular recess to be engaged with the engagenent groove (2a) of the

I nk outlet piece (2).

-7 -

sive tape), and a detection plate 5, of which the forward
end is bent at a right angle, is adhesively attached to the
upper surface of the ink bag 1 with the aid of an adhe-
sive tape. As the quantity of the ink in the ink bag 1
decreases, the bent part 5a of the detection plate S is
projected outside of a rectangular hole 4i at the lower
part of the case 4, whereby a so-called "near-end" state
of the ink can be detected by anink end detector 11, as
shown in Fig. 6.

A cover 6 placed on the opening portion of the case
4 includes a pair of projecting portions 6a along the front
edge thereof, and a pair of pawls 6b on the opposite
sides at the rear end thereof. Thus, the cover 6 can be
firmly fitted to the case 4 in a snap-fit fashion by insert-
ing the corner portions 6a into holes 4d on the front
plate 4 of the case 4 and then fitting the pawls 6b into
recesses 4e on side plates 4¢ of the case 4 at the rear
part of the same. When the cover 6 is to be removed
from the case 4, it is recommended to insert a jig or
other tool into a cutout 4f on a rear plate 4j of the case 4
and then pry off the cover 6. :

A label 7 having a caution instruction or the like
printed thereon is adhesively arranged on the cover 6 in
such a manner as to hide the cutout 4f from the outside.
This arrangement prevents not only dislodgment of the
cover 6 from the case 4 due to vibration or careless
dropping, but also intentional opening of the cover 6.

According to a modified embodiment of the present
invention, an ink cartridge may be constructed such that
the projecting portions 6a and the pawls 6b on the cover
6 are eliminated and the cover 6 is firmly held merely by
the label 7. In this embodiment, it is necessary that the

~ label 7 be adhesively placed on the case 4 while extend-
ing from the front plate 4a to the rear plate 4j of the case
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4. With this construction, the ink cartridge can be pro-
vided at a more inexpensive cost.

Next, @ mechanism for installing an ink cartridge 8
in an ink jet recording apparatus will be described below
with reference to Fig. 4.

A holder 9 is fixedly mounted on the ink jet record-
ing apparatus | (not shown). To assure that the ink car-
tridge 8 is correctly received in the holder S and then
firmly held at a predetermined position on the holder 9,
an opposing pair of frames 10 are arranged for con-
structing the holder 9. In addition, a shutter 12 is
arranged so as to prevent the ink feeding needle 15 pro-
jecting into the interior of the holder 9 to touch the user's
hand when the ink cartridge is received in the holder 9.
The shutter 12 is turnably supported on the hoider 9 to
turn about a rotational center axis 12a so that it normally
assumes the position shown by the action of a shutter
spring (not shown). While the shutter is in the position
shown, it is engaged with pawls of elastically deforma-
ble lock arms 10a disposed along the lower edges of the
frames 10.

The forwardmost end of each of the lock arms 10a
normally projects into a guide groove 10b extending
along the lower edge of the frame 10. Thus, when the
ink cartridge 8 is inserted midway between both the
frames 10, the lock arms 10a are squeezed by ribs 4k
on the opposite sides of the case 4 at the forwardmost
end of the same so that they are displaced from the
engaged state. - '

Leaf springs 13 arranged at the innermost ends of
the opposing pair of frames 10 project into the region
where the ink cartridge 8 is to be received. When the ink
cartridge 8is inserted and reaches the innermost end of
the hoider 9 while being guided by a position determin-
ing shaft 16 and a guide shaft 17, the leaf springs 13
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2. The ink cartridge according to claim1, wherein said outl et piece
(2) conprises an ink conduit tube (2c) extendi ng along a center axis
of said outlet piece (2), said ink conduit being sealed with a thin
film (2d). and a sealing nmenber (3) nmade of an elastic mat eri al ,
said sealing nenber (3) being |ocated on a front surface side of said
thin film(2d) away from an ink feeding needle (15) to assure

ai rtightness relative to said ink feeding needle (15).

engage with the ribs 4k on the case 4, whereby the ink
cartridge 8 is firmly held in place.

As is best seen in Fig. 4, the ink feeding needle 15
disposed at the innermost end of the cartridge 9
projects toward the ink cartridge 8 at the position where
it is located slightly behind the position determining
shaft 16 and the guide pin 17. Thus, when the ink car-
‘tridge 8 is firmly retained by the leaf spring 13, the ink
feeding needle 15 pierces through the sealing member
3 and the ink outlet piece 2 to reach the interior of the
inkbag 1.

in Fig. 4, reference numeral 4w designates ribs
which are formed on the opposite side of the case 4 at
the rearmost end of the same so as to prevent errone-
ous insertion of the ink cartridge 8. If the ink cartridge 8
is inserted in the reverse direction by mistake, the ribs
4w collide with erroneous insertion preventing projec-
fions 10c on the frames 10, making it impossible for the
ink cartridge 8 fo be inserted into the holder 8 any fur-
ther. :

Fig. 5 is a diagrammatic view which illustrates an
ink flow passage system for the ink jet recording appa-
ratus. 3

As shown in the drawing, a filter 21 is arranged on
the left-hand end surface of the holder 9 for preventing
dust or other foreign material from entering the ink flow
passage system. The ink feeding needle 15 is con-

nected to a printing head 18 via the filter 21 and an ink
feeding tube 19. '

In Fig. 5, reference numeral 24 designates a cap
disposed outside of a non-printing region. The cap 24
communicates with a waste liquid bag 26 via a waste
liquid tube 22 and a pump 23. When a printing head 18
returns to a waiting position, the cap 24 comes into con-
tact with the nozzle surface of the printing head 18 so
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3. The ink cartridge accord| ng to claiml or 2. further conprising a

cover (Qﬁsﬁﬁﬂﬂsy@ caX Q4) sai d cover (6) having a pair of paw s
(6b) formed on opposite sides of a rear end portion of said cover (6),

(aajoeye WEDROES, BIESOATET. 101 0e tnghged. - w th corresponding o
proj ecti ng portions (6a) on a front -egige- of said cover (6), and
wher ei n engage- ment portions (4e) are forned on opposite side

that ink remaining in the printing head 18 is recovered in

a waste liquid absorbing material 27 in the waste liquid

bag 26 so as to prevent the printing head 18 from being

clogged with used ink when the ink jet recording appa-

ratus is held in an inoperative state.

Next, the installation of the ink cartridge 8 con-
structed in the above-mentioned manner will be
described below.

The ink outlet piece 2, the rear hatf of which has a
leaf-shaped cross-sectional contour, can be secured 0
the upper and lower films of the ink bag 1 by thermal
fusion not only without any gap therebetween but also
without large warpage thereof.

When the ink bag 1 is received in the case 4, the
forward half of the ink outlet piece 2 projecting outside

.of the ink bag 1 is located in alignment with the front
plate 4a of the case 4 so as to allow the engagement
groove 2a of the ink outlet piece 2 to be engaged with
the fitting portion 4b at the central part of the front plate
4a. Thus, the ink bag 1 is located and received at a pre-
determined position on the case 4 while the front plate
43 of the case 4 serves as a reference.

. .Next, the detection plate 5 is adhesively placed on
the upper surface of the ink bag 1 using adhesive tape,
and thereafter the cover 6 is placed on the case 4. At
this time, while the comer portions 6a on the front edge
of the plate 4a of the case 4, the rear end part of the
cover 6 is depressed with an user’s hand, causing the
pawls 6b on the opposite sides of the case 4 at the rear
end of the same to be engaged with the recesses, 4e on
the side plates 4c of the case 4. Consequently, the

cover 6 is firmly fitted into the opemng of the case 4 in
the snap-fit fashion.

When the ink cartridge 8 assembled in the above-
described manner is received in the holder 9, the ink
cartridge 8 having the ink outlet piece 2 located ahead
thereof is inserted into the holder 9 by sliding the same



pl ates (4c) of said case (4) at a rear end of said case (4) so as to
be engaged with correspondi ng ones of said pawls (6b). 4. The ink
cartridge according to any one of the pre- ceding clainms, further
conprising a plate-shaped detection plate (5) arranged in said case
(4), said detection plate (5) being located in a detecting regi on
extending froman upper surface of said ink bag for detecting and
i ndi cating an ink near-end

_11-

along the guide grooves 10b of the frames 10. As the
ribs 4k are slidably displaced in this manner, first they
deflect the lock arms 103 in the outward direction so as
to allow the shutter 12 to be released from the engaged
state. Then, the ink cartridge 8 turns the shutter in the
upward direction, whereby it is introduced into the
holder 7.

When the ink cartridge 8 is inserted to a position in
the vicinity of the innermost end of the holder 9, the
position determining shaft 16 and the guide shait 17
horizontally projecting toward the front plate 4a of the
case 4 are inserted through the corresponding holes 4g
and 4h on the front plate 4a of the case 4 so that the ink
cartridge 8 is correctly received in the holder 9 not only
in the upward/downward direction but also in the left-
ward/rightward direction. _

Subsequently, when the ink cartridge 8 is squeezed
further to contact the innermost end of the holder 9 with
the aid of the position determining shaft 16 and the
guide shatft 17, the ink feeding needle 15 projecting from
the innermost end of the holder 9 pierces the sealing
member 3 and the film portion 2d so as to be inserted
into the ink bag 1. At this point, the ink contamed in the
ink bag 1 is ready for use. .

While the present invention has been descr”ned
above with respect to preferred embodiments, various
changes and modifications may be made without depar-
ture from the scope of the present invention as defined
by the appended claims.
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state.. 5. The ink cartridge according to any one of the pre-
clains, wherein said ink bag (1) conprises a
conprising an outer nylon

beding

| am nated al umi num film
filmand an i nner polyethylene film

e

Claims

1.

An ink cartridge (8) for an ink jet recording appara-
tus having a cartridge holder (9) in which said ink
cartridge (8) is inserted, said ink cartridge (8) com-
prising:

- acase (4) having a front plate (4a) and a fitting
portion (4b) formed on said front plate (4a);

- an ink bag (1) containing a supply of ink, said
- ink bag (1) being received in said case (4); and

- anink outlet piece (2) having an ink flow path
therein communicating with said ink bag (1),
said ink outlet piece (2) being circular in cross
section and having an engaging portién (2a)
that is defined by an annular groove formed in

. aforward end portion of said ink outlet piece (2)
and that is engaged with said fitting portion (4b)
s0 as to hold and locate said ink outlet piece (2)
at a predetermined position relative {o said
case (4),

characterised in that
the case (4) has at least one position determining
hole (4g, 4h) being formed in said front plate (4a),
said position determining hole (4g, 4h) serving to
properly locate said ink cartridge (8) relative to said
cartridge holder (9) by insertion of a position deter-
mining shaft (16, 17) projecting from the innermost
end of said cartridge hoider (9) through said posi-
tion determining hole (4g. 4h); and

the fitting portion (4b) formed on the front plate (4a)

of the case (4) has a semicircular recess to be

engaged with the engagement groove (2a) of the

ink outlet piece (2).
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- 14 - 6. The ink cartridge aécordi ng to any one of the pre-

I
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2. Theink cartridge according to claim 1, wherein said
outlet piece (2) comprises an ink conduit tube (2c)
extending along a center axis of said outlet piece
(2). said ink conduit being sealed with a thin film
(2d), and a sealing member (3) made of an elastic
material, said sealing member (3) being located on
a front surface side of said thin film (2d) away from
an ink feeding needle (15) to assure airtightness
relative to said ink feeding needle (15).

3. The ink cartridge according to claim 1 or 2, further
comprising a cover (6) for said case (4), said cover
(6) having a pair of pawls (6b) formed on opposite
sides of a rear end portion of said cover (6), and
wherein engagement holes (4d) are formed on said
tront plate (4a) of said case (4) so as to be engaged
with comresponding projecting portions (6a) on a
front edge of said cover (6), and wherein engage-
ment portions (4e) are formed on opposite side
plates (4c) of said case (4) at a rear end of said
case (4) so as to be engaged with corresponding
ones of said pawis (6b).

4. The ink cartridge according to any one of the pre-
ceding claims, further comprising a plate-shaped
detection plate (5) arranged in said case (4), said
detection plate (S) being located in a detecting
region extending from an upper surface of said ink
bag for detecting and indicating an ink near-end
state.

5. The ink cartridge according to any one of the pre-
ceding claims, wherein said ink bag (1) comprises a
laminated aluminum film comprising an outer nylon
film and an inner polyethylene film.
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cedi ng" clainms, wherein a rear end portion of said +nk outlet piece (2)
is thermally fused to said ink bag (1), said rear Did

ortion of said
i nk outlet piece having a | eaf-1ike shape in crovs} ﬁﬁwm,mymmm

conbi nation of a cartridge holder (9) and an ink C A
according to claim1 wherein said ink outlet piece (2) hdvirfg an ink
fl ow path therein communicating wth said ink bag (2) such

that an ink feeding needle (15) di3spgdsad

6. The ink cartridge according to any one of the pre-
ceding claims, wherein a rear end portion of said
ink outlet piece (2) is thermally fused to said ink bag
(1). said rear end portion of said ink outlet piece
having a leaf-like shape in crows section.

7. The combination of a cartridge holder (9) and an ink
cartridge (8) according to claim 1 wherein
said ink outlet piece (2) having an ink flow path
- therein communicating with said ink bag (2)
such that an ink feeding needle (15) disposed
at an innermost end of the cartridge holder (9)
is capable of piercing through the ink outlet
piece (2) to reach the interior of the ink bag (1),

further characterised in that

said position determining hole {(4g, 4h) allowing the
insertion of a position determining shaft (16, 17)
projecting from the innermost end of said cartridge
hoider (9) through said position determining hole
{49, 4h) so as to guide and properly locate said ink
cartridge (8) relative to said cartridge holder (9),
whereby the ink feeding needle (15) projects toward
the ink cartridge (8) at a position where it is located
slightly behind the position determining shaft (16,

17).
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at .an innernmost end of the cartridge hol der (9) I s capabl e of

pi ercing through the i nk outet " piece (2) to reach the interior of
the ink bag (1). further characterised in that said position
determ ning hole (4g. 4h) allow ng the i nsertion of a position
determ ning shaft (16, 17) projecting fromthe innernost end of said

cartridge hol der (9) through said position determ ning hole (4g, 4h)
so as to guide and properly locate said ink

-1-
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cartri d'ge (8) relative to sai d cartri dge hol der (9), wher eby the ink
feedi ng needl e (15) projects toward the ink cartridge (8) at a position
where it is |ocated slightly behind the position determ ning shaft (16,

17) .
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INK CAR'i'RIDGE FOR INK JET RECORDING APPARATUS

- ABSTRACT

An ink cartridge (8) employable for an ink jet type
recording apparatus includes a fitting portion (4b) at
the central part of a front plate (4a) of a ‘case (4) so
as to allow an ink outlet piece (2) secured to an ink bag
(1) to be engaged with the fitting portion (4b). Once
the ink outlet piece (2) is engaged with the fitting
portion (4b), the ink bag (1) is located and received in
the case (4). In addition, when .two position determining
shafts projecting from the innermost end of the cartridge
holder are inserted through position determining holes
(4g) and (4h) on the front plate (4a) of the case (4), an
ink feeding needle projection from the innermost end of
the cartridge hold_er is correctly located in alignment
with the ink outlet piece (2) while the front plate (4)
of the case serves as a reference.

FIGURE 1
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