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INK CARTRIDGE E"OR INK JET RECORDING .APPARM'OS 

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 propose4 and put to practical use. 

To facilitate understanding of the present invention, a 

conventional in~ cartridge having a flexible ink bag received 

therein and a mechanism for installing the ink c~rtridge will 

briefly be described below with reference to Fig. 7 and Fig. 8. 

The ink cartridge includes an ink bag ,a, and a tubular ink 

outlet piece b is integrated with the ink bag A by applying 

thennal 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 position in a 

case .!.1 the 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 in the case .!. by 

fitting a pair of projections i. on the front end part of the· 

case .!. into the holes d. · In addition / the ink cartridge 
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includes a cover i which is placed on the opening of the case 

~· The cover i is integrated with the case ~ by thermally 

sealing the peripheral edge of the case .§. using an ultrasonic 

welding process. 

A holder m. having the case .§. received therein is fixedly 

mounted on an ink jet recording apparatus (not shown). The 

holder m. includes a pair of frames n. on the opposite sides 

thereof so as to guide slidable insertion of the ink cartridge 

h composed of the ink bag A and the case £· In addition, the 

holder m. includes a pair of leaf springs J2.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.1 the ribs 

.i are fixedly retained ·by the.leaf springs P.· At this tilne, an 

ink feeding needle s projecting from the ink jet recording 

apparatus is ready to pierce the·central part of the ink outlet 

piece b. 

With such construction, the positional relationship 

between the ink feeding needle g and the opposing pair of 

frames n.1 the positional relationship between the leaf springs 

l2. and the ribs i and the positional relationship between the 

case .§. 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 feeding needle s 

sometimes cannot be correctly located in alignment with the ink 

outlet piece b. 
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ln addition, if the cover .i is removed from the case ~' it 

is difficult as a practical matter to reunite the fox:mer with 

the latter again such as by employing a the.:c:mal fusion 

process. For this reason, the ink cartridge .h cannot 

repeatedly be used. Further, since the ink outlet piece b is 

secured to the thermally fused surf aces of the ink bag A.1 there 

is left unsolved another problem that a certain gap appears 

between the ink outlet piece a and the the.:c:mally. 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 positional deviation 

from their. preferred positions: This object is solved by the 

ink cartridge according to independent claim l. Further 
advantageous features, aspects and details of the invention 

are evident from the dependent claims, the description and the 

dra~ings. The claims are intended to be understood as a first 

non-limiting approach of defining the invention in general 
te.:c:ms. 

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 pref erred 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 constituting 
the ink c;:artridge, the · fitting portion serving to 
hold and locate an ink outlet piece in an 
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engaged state by engaging the fitting portion with an engaging: 
portion on the ink outlet piece so that an ink feeding needle 
disposed at an innermost end of the cartridge h~lder is capable 
of piercing through the ink outlet piece to reach the interioF 
of the ink bag and at least one position determining hole 
formed on the.front plate of .the case, the position determining 
hole serving to properly locate the ink cartridge relative to a 
cartridge holder by allowing the insertion of a position 
determining shaft projecting from the innermost end of the 
cartridge holder through the position determining ·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 re~eatedlv be -· -
used, enqagemen~ holes are foz:med on the front plate o~ the 

case positioned so as to engage with the corresponding corner 

portions disposed on the front-edge of a cover, and engagement 

port.ions are fonned on the opposite side plates of the case at 

the rear end of t:he same positioned so as to enga~e with t~e 

co:o:e;spond.ing pa.wls disposed on the oppos.ite sides of the cover 

at the rear end of the same / whereby the cover can be 

-repeatedly fitted to the case in ~ 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 i.n conjunction with the 

accompanying drawings. · 
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Fig. l is a perspective view of a preferred embodiment of 

an ink cartridge for an ink jet type recording 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 view 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 

holder, 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 the ink jet recording apparatus; 

Fig. 6. is a sectional view of the ink cartridge, 

particularly illustrating displacement of a detection plate in 

the in.~ 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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The present invention will hereinafter be described in 

detail with reference to the accompanying drawings, which 

illustrate preferred embodiments of the present invention. 

Fiq. l 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, Fiq. 2 is a cross-sectional view of.an ink 

outlet piece to l::e fitted to an ink bag, and Fig. 3 is a 

partially sectioned view of a position detennining/enqaqinq 

mechanism for the ink outlet piece. 

The ink bag designated by reference numeral l is 

constructed using a laminated. aluminum film which is laminated 

with ~~~ films such that the outside of the ink bag is lined 

withr e.g., a.nylon.film, while the inside of the same is lined 

with, a.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 

To conduct ink out of the ink bag l to the outside, an ink 

outlet piece 2 is integrated with the ink bag l by thermal 

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 1 i.e. , the joint 

location where the ink baq 1 is.thermally fused with the ink 
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outlet piece 2, is constructed in a leaf-shaped configuration 

such that the central part exhibits an convex arc having a 

large radius of curvature and the 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 

fusing operation to provide a reliable 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 l at a predeter.mined position on a case 4 

(similar to the position determining annular engagement groove 

2 disclosed in commonly assign~d Japanese Examined Patent 

Application Publication (Kokai) No. Hei. 2-19295~) is formed 

around the outer periphery of ·the ink outlet piece 2. A 

fitting porti?n 4b of the case 4 is fitted into the engagement 

groove 2a (see Fiq. 3). In addition, a chuck portion 2b is 

formed around the central part of the ink outlet piece 2 so as 

to facilitate grasping of the ink baq l during a step of 

automatically receiving the ink bag 1 in the case 4 on a mass 

production line. A conduit 2c is formea along the center axis 

of the ink outlet piece 2 so as to conduct ink from the ink bag 

l 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 
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(to be described 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 performed due to 

undesirable ~lution 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 w.ith 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 fashion. In 

addition, an opposing pair of position deter.mining holes 4g and 

4h are formed on the front plate 4a of the case 4 with the 

fi ttinq portion located. ·therebetween. As shown in Fig. 4, the 

case 4 is correctly held at a predete:cmined position as seen 

not· only in the upward/ downward direction but also in the 

leftward/rightward direction by inserting a position 

dete.Dllining shaft 15 and a guide shaft 17 on a holder 9 into 

the position detexmining 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 surf ace of the ink 

bag 1 with the aid of an adhesive tape. As the quantity of the 

ink in the ink bag l decreases , the bent pa.rt 5 a of the 
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detection plate 5 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 an ink end detector ll, 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 fi:r:mly 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 reconunended to insert 

a jig or other tool into a cutout 4£ 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 
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7. In this embodiment, it is necessary that the label 7 be 

.adhesively placed on the case 4 while extending from the front 

plate 4a to the rear plate 4 j of the case 4. With this 

construction, the ink cartridge can be provided at a more 

inexpensive cost. 

Next, a 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 recording 

·apparatus I (not shown}. To assure that the ink cartridge 8 is 

correctly received in the holder 9 and th~n fi.rmly held at a 

predetermined position on the holder 9, .an opposing pair of 

frames 10 are arranged ;or ·constructing the holder 9. In 

addition, a shutter 12 is arranged so as to prevent the ink 

feeding needle 15 projecting 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 asswnes 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 deformable lock 

arms lOa disposed along the lower edges of the frames 10. 

The forwardmost end of each of the lock arms lOa normally 

projects into a guide groove lOb extending along the lower edge 

of the frame 10. Thus, when the ink cartridge 8 is inserted 
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midway between both the frames 10, the lock arms lOa are 

squeezed by ribs 4k on the opposite sides of t~e case 4 at the 

forward.most end of the same so that they are displaced f rorn the 

engaged state. 

Lea.f 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 

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 cartri<;ige 9 projects 

toward the ink cartridge 8 at the position where it is loca~ed. 

slightly behind the position determining shaft 16 and the guide 

pin 17. Thus~ when the ink cartridge 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 l. 

In Fig. 4, reference numeral 4w designates ribs which are· 

for.med on the opposite side of the case 4 at the rearmost end 

of the same so as to prevent erroneous insertion of the ink 

cartridge a. If the ink cartridge 8 is inserted in the reverse 

direction by mistake, the ribs 4w collide with erroneous 

insertion preventing projections lOc on the frames 10, making 
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it impossible for the ink cartridge 8 to be inserted into the 

holder 8 any further. 

Fig. S is a diagranunatic view which illustrates an ink 

flow passage system for the ink jet recording apparatus. 

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 f eedinq needle 15 is connected 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 contact with the nozzle surface of the printing 

head 18 so 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 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 l by thennal fusion not only without 

any gap therebetween but also without large warpage.thereof. 
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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 l 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 ~b at the 

central part of the front plate 4a. Thus, the ink bag 1 is 

located and received at a predetermined position 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 l 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 i.s ·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 opening 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 along the guide grooves lOb of 

the frames 10. As the ribs 4k are slidably displaced in this 

manner, first they deflect the lock arms lOa in the outward 

direction so as to allow the shutter 12 to be released from the 
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engaged state. Then, the ink cartridge 8 turns the shutter in 

the upward direction, whereby it is introduced into the holder 

1. 

When the ink cartridge 8 is inserted to a position in the 

vicinity of ~he inner.most end of the holder 9 1 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 

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 inner.most end of the holder 9 with the aid of 

the position deter.mining shaft 16 and the guide shaft 17 1 the_ 

ink feeding needle 15 projecting from the inner.most end of the 

holder 9 pier7es the sealing member 3 and the film portion 2d 

so as to be in~erted into the ink bag l. At this point, the 

ink contained in the ink bag 1 is ready for use. 

While the present invention has been described above with 

respect to prefer.red 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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Claims 

Ari ink cartridge ( 8) for an ink jet recording apparatus 
having a cartridge holder (9} in which said ink cartridge 
(8) is inserted, said ink cartridge (8) comprising: 

a case (4) having a front plate (4a) and a fitting 

portion {4b} formed on said front plate {4a}; 

an ink bag (l) containing a supply of ink, said ink bag 

{l) being received in said case (~); and 

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

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} allowing the insertion of a 
position determining shaft (16, 17) projecting from the 
innermost end of said cartridge holder (9) through said 
position determining hole (4g, 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). 

I lllf 111 1111111111111111111111 
* C L M S * 
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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 mate.rial 1 said 

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

of said thin film ( 2d} away from an ink feeding needle 

( 15} tb assure airtightness relative to said ink feeding 

needle (15). 

3 . '!'he 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 

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). 

4 • The ink cartr~dge 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 det~ctinq region extending ·. from an 

upper surface of said ink bag for detecting and 

indicating an ink near-end state. 

s . The ink cartridge according to any one of the preceding 

claL'lls, wherein said ink bag ( l) 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. 
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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 

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

l \11\111 \\\Ill llll\ \\1\11\ \II\ 
* C L l'l S * 
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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 
( l) 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 inner.most end of the cartridge 
holder are inserted through position determining holes 
(4g) and (4h) on the front.~late (4a) of the case (4}, an 
ink feeding needle projection from the innermost end of 
the cartridge holder is correctly located in alignment 
~ith the ink outlet piece (2) while the front plate (4) 
of the case serves as a reference. 

1iiUT 
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FIG. 7 
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An ink cartridge ( 8) employable for an ink jet type 

recording apparatus includes a fitting portion (4b) at 

the centr..al pa.rt of a front plate (4a) of a case (4) so 
as to allow an ink outlet piece (2) secured to an ink bag 

( l) to be engaged with the f i ttinq portion ( 4.b) . Once 

the ink outlet piece ( 2) is engaged with the fitting 

portion {4.b), the ink baq (1) is located and received in 

the case (4). In addition, when two position determining 

shafts projecting from the inne4lltost 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 innel:lnost end of 
the cartridge holder is correctly located in alignment 

~ith the ink outlet piece (2) while the front plate (4) 

of the case serves as a reference. 

Figure 1 
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INK CARTRIDGE FOR INK JET RECORDING APPARATUS 

ABS'rRACT 

C1""t--o~ CJ~o-3 

f/ 10/qr; 

An ink cartrid.qe ( 8) employable for a.n ink jet ~ 

reeordinq apparatus includes a. fi ttinq portion ( 4b) at 

the· central part of a .front plate { 4a) of a case ( 4) so 

as.to allow an ink outlet piece (2) secu::ed to an ink bag 

{ l } to be enqaged. with the f i ttin.q por-....ion ( 4b) • onc:e 
the ink outlet piece ( 2) is enqaged with the fitt.i.:1q 

portion { 4b) , the ink baq ( 1) is located and received. .in 

the ease (4). In addition, when two position determi.ni.::q 
shafts projectinq from the inne:cm.ost end of the cartrid;-e 

holder are inserted through position deteJ:m.1.ninq holes 

(4q) and (4h) on the front.Rlate (~a.) of the case (4), an 
ink feeding needle projec~ion·from~the inne:cm.ost end 0£ 

the cartridge holder is correctly loc:ated in ali~t 
~ith the ink outlet piece (2) while the front plate (4) 

of the case s9%Ves as a ~eference. 

Figure I 


