v -1 | NK CONTAI NER AND RECORDI NG APPARATUS FI ELD OF THE | NVENTI ON AND. RELATED
ART: "The present invention relates to an ink jet 5 type recordi ng apparat us
and an ink container therefor 10 wherein ink is ejected to effect recording
on a recording material, nore particularly to a presence- absence
detection of the ink container detachably nountable to the recording
apparatus. There are known various types of recording apparatuses for
effecting printing on a sheet of paper-itextile, a plastic resin materi al
sheet, OHP sheet or the |like (hereinafter sinply called " recording
material "), for exanple, a wire dot type, a 15 thernosensitive type, a

thermal transfer type, ink jet type, wherein recordi ng heads are provided.
Anmong them ink jet reE%Kd?é@T&b%éBaéﬂg RECOBBUNGt ABEABATUS t hat runni ng

cost is low, that apparatus size is small and that col or i mage recording
20 is easy. Anmong the ink jet apparatus, a line type apparatus wherein the

use i s nade w ' y recordi ng head having a great nunber of

ej ection oum]te’%lsl?aéfén@ﬁ aﬁg%%NThg% ngtm%@]ai ABEtion of the recording
paper i s advantageous fyrom fhe standpoi of 5. hi gh speed printing. For
this reason, the ink jé&er%ﬁ%ﬁ%ﬁﬁglngénpion refatds 9o BR°Tnk Jet

5 type recording apparatus and an ink container therefor
wherein ink is ejected to effect recording on a
recording material, more particularly to a presence-
absence detection of the ink container detachably
mountable to the recording apparatus.

10 There are known various types of recording
apparatuses for effecting printing on a sheet of
paper, textile, a plastic resin material sheet, OHP
sheet or the like (hereinafter Simply called "
recording material"), for example, a wire dot type, a

15 thermosensitive type, a thermal transfer type, ink jet
type, wherein recording heads are provided.

Among them, ink jet recording apparatus is
advantageous in that running cost is low, that
apparatus sjize is small and that color image recording

20 is easy. Among the ink jet apparatus, a line type
apparatus wherein the use is made with a line type
recording head having a great number of ejection
outlets are arranged in a widthwise direction of the
recording paper is advantageous from the standpoint of

25 high speed printing.

For this reason, the ink jet recording

apparatus is widely used for outputting means of



apparatus is wdely used for outputting nmeans of -2 information processing
systens such as a copying nmachine, a facsimle machine, an electronic
typewiter, a word processor, a work station or the |1|ike (output term nal
printer), and such as a personal 5 conputer, a host conputer, an opti cal

di sk apparatus, a video apparatus or the like (handy or portable

printer). An ink container for supplying ink to the recording head
conprises an ink absorbing material, a 19_container for accommodating the

i nk absorbing material and a cap nenber for sealing the container. The
recording head is classified into an integral type which integrally has an
I nk container, and an ink container exchangeable type wherein an ink 15

contai ner is tefachmabiynnprotebsengosybeenscendhngds BeadpyBagause of the
recent recently in the reliability of the recording head and t he demand

for the | owmacmimeg, cosfacaimi & mathireor dhnglappabaipvs 20 using an ink
cont ai ner exchangeabl e type recording head Is w dely accepted.

Particul arly,t¥Pewnkt¢et areeod dpngcepparat aswohkr skatdonl yrakhky of ink
containers (two ink container type (black and color (cyan, nagenta,

yellow) ), fobkkenlowtmthi hermigpk pBigbentk, avgasuchagenaapendoyall ow) and
the IIke5arecomputer, a host computer, an optical disk apparatus,

a video apparatus or the like (handy or portable
printer).

An ink container for supplying ink to the
recording head comprises an ink absorbing material, a
10 container for accommodating the ink absorbing material .

and a cap member for sealing the container.

The recording head is classified into an
integral type which integrally has an ink container,
and an ink container exchangeable type wherein an ink

15 container is detachably mountable to the recording
head.

Because of the recent recently in the
reliability of the recording head and the demand for
the low running cost, an ink jet recording apparatus

20 using an ink container exchangeable type recording
head is widely accepted. Particularly, an ink jet
recording apparatus wherein a plurality of ink
containers (two ink container type (black and color
(cyan, magenta, yellow) ), four ink container type

25 (black, cyan, magenta and yellow) and the like are

exchangeable, are widely accepted.

In such an ink container exchangeable type



exchangeabl e, are wi dely accepted. In such an ink container exchangeabl e
type -3 recordi ng head, the positioning between the ink container and the
recording head is influential to the recording quality since assured ink
supply to the recording head fromthe ink container is necessary. 51t is
I mportant to provide a sinple nechanismfor acconplishing a high
positioning accuracy with easy manipulation and without difficulty in
nounting and denounting. U S. Patent Ng-5619237 di scloses an ink 10
container for a small size ink jet recording apparatus, which is

det achably nountable to a holder having an ink jet recording head, the
container conprising an ink supply port forned in a bottomside, a

cl aw | i ke profeeerding phead dethenposit todisgrbateedh aHpatart the bottom
side, for engagenent with a retention hole formed in the ink container

hol der, an (i¢®nExbRey podtiheyrecppdingdheadchs| énéluentihd obhehe end
surface, the latch |ever having a latch cl aw engageabl e with an engagi ng
hol e formed i FEEMEdin& D¢ bbhy of heee nessered Thek suppdsety tbed as a
structure wth which the {nk confainer can be nounted and denounted

Wi t hout deterf?ﬁgﬁéfkﬁt?ﬁ@%o@??moh?%gln%c%%?5%9n%ﬁdlﬁdPﬁcﬂs§ﬂﬁﬁbe

nanipula%ion.lgrhéf¥hﬁg§ aﬁq EOHS£$$¥$§ éygﬁmgférﬁgghag?gm for
accomplishing a high positioning accuracy with easy
manipulation and without difficulty in mounting and
demounting.
U. 5. Patent No.5619237 discloses an ink
10 container for a small size ink jet recording
apparatus, which is detachably mountable to a holder
having an ink jet recording head, the container
comprising an ink supply port formed in a bottom side,
a claw-like projection, provided on one end surface
15 adjacent the bottom side, for engagement with a
retention hole formed in the ink container holder, an
ink supply portly y supported latch lever on the other
end surface, the latch lever having a latch claw
engageable with an engaging hole formed in the ink
20 container holder. This is widely used as a structure
with which the ink container can be mounted and
demounted without deteriorating the positioning
accuracy-and with a simple manipulation.
In the case of a portable type printer, the
25 size of the printer is required to be very small, and
therefore, the ink container has to be small, too.

However, with the decrease of the size of the



25 size of the printer is required to be very small, and therefore, the

i nk container has to be small, too. However, wth the decrease of the size
of the -4 ink container, the inside volunme of the container decreases,
with the result that ink capacity decreases, and the nunber of prints
produci bl e per container reduces, and therefore, high exchange 5 frequency
of the ink container. In order to prevent printing defect such as fading
stemmng fromthe shortage of the remaiging ink due to the small capacity
of the ink container, it is desirable to detect the ink remai ni ng anount.
10 There are a direct type in which the ink remaining anount is directly
detected, and a dot count type in which the quantity of the used ink is
counted. Wheimk heon teinker caplaei tiys Die aveD@hé dNktE@NEé@hpgInks Mmaxi ni zed
to increase the usable anobunt of the ink, 15 the dot count type is
preferabl e sidepredsers, iwi o theedesdl provatli tk acspeci 8y nmechani sm i nsi de
the ink container. In order to enhance the detection accuracy of the dot
count type sylgetgases| sanksthabienher copl pyine9d peodetlnbenpans for

di scrim nating whether the ink container is exchanged or not. As for such
di scri mi nati GiPnkder gedugee! cand  eherefpee i nhimh cbxchidmrge nk contai ner is

provided _with storing nmeans whjch
5 frequency of the ink container. 1In order to prevent

-printing defect such as fading stemming from the

shortage of the remaining ink due to the small
capacity of the ink container, it is desirable to
detect the ink remaining amount.

10 ' There are a direct type in which the ink
remaining amount is directly detected, and a dot count
type in which the quantity of the used ink is counted.
When the inside capacity of a small ink container is
maximized to increase the usable amount of the ink,

15 the dot count type is preferable since there is no
need of providing a special mechanism inside the ink
container.

In order to enhance the detection accuracy of
the dot count type system, it is desirable to employ

20 detecting means for discriminating whether the ink
container is exchanged or not. As for such
discrimination, there are an electrical type in which
the ink container is provided with storing means which
is electrically connected with the printer, and a

25 mechanical type in which exchange of the ink container
is detected by a machine switch provided in the

printer,



Is electrically connected with the printer, and a 25 nechanical type in

whi ch exchange of the ink container is detected by a machine switch
provided in the printer. -5 However, when an exchangeabl e i nk cont ai ner

is carried on an ink jet cartridge which is detachably nountable to the
printer, it is difficult to acconplish a sufficient positional accuracy
between 5 the ink container detecting means and the ink container because
of mounting errors of the respective elgpents. On the other hand, in order
to downsize t printer, it is desired to enhance the positional 10 accuracy
at the contact. portion between the ink container detecting nmeans and the
I nk container detecting neans of the ink container. SUWARY OF THE

| NVENTI ON: 15 Accor di ngbyevét, i whén pahnekeRhn@BhBeE 9hkt BBntRABENt
i nvention to provide an ink container which is capable of accurately

di spl aces a neshezarchédiok agohtlei et cdereeidpe WResShE PEOdedaednhBlyhe nmain
assenbly of a printer through a predeterm ned 20 distance. According to an
aspect of thenguesadnte toveme i pnintdereitisiprévfdedudn tok container
detachably nountable to an ink jet recordi ng apparat us
accomplish a sufficient positional accuracy between
5 the ink container detecting means and the ink
container because of mounting errors of the respective
elements.
On the other hand, in order to downsize t
printer, it is desired to enhance the positional
10 accuracy at the contact portion between the ink

container detecting means and the ink container

detecting means of the ink container.

SUMMARY OF THE INVENTION:

15 Accordingly, it is a principal object of the
present Iinvention to provide an ink container which is
capable of accurately displaces a mechanical ink
container detecting means provided in the main
assembly of a printer through a predetermined

20 distance.

According to an aspect of the present
invention, there is provided an ink container
detachably mountable to an ink jet recording apparatus
which includes a cartridge provided with a recording

25 head and capable of detachably carrying the ink
container, and includes a mechanical switch for

detecting mounting of the cartridge by its



whi ch includes a cartridge provided wwth a recording 25 head and capabl e
of detachably carrying the ink container, and includes a nmechanical swtch
for detecting nounting of the cartridge by its -6 displacenent, said
contai ner conprising a bottomside which is provided with an ink supply
port for supplying the ink froman inside of said container to the
recordi ng head and which takes a bottom position 5 in use; a substantially
vertical side having an engagi-ng portioeg-for nounting said i nk container
to the cartridge; a stepped portion, in said bottomside, formng a
recess having an end which is open at said vertical side; and a projected
abut ment portion, 10 provided adjacent said vertical side in said recess,
for di spl aci nbismbacenermhi ceaidwonhaiétrhcohpsistngchubet tolesidee
projection is abutted to the ink container detecting neans, even if the
bottom si de i¥higaht otsrepiroyided wibltanninir sepplylpothefeeal i ng menber, the
projection is not influenced by the reaction force since the projection is
di sposed adjStRInty ing cthe chak warom amehns hdepedj saidonontaidespoeed

adj acent the gngagin ortion, the positional accuracy when the ink
container is ﬁhéhé%ﬁﬁ%é??%pﬁ%@%da@@ vhichstakeshe bpttami pasdtione ink

o ovi ded®hy (6 Wb T tHBRE AL T HEF ChEthanl da nbvng ‘an |1 1 Te0eSS
engaging portion for mounting said ink container to
the cartridge; a stepped portion, in said bottom side,
forming a recess having an end which is open at said
vertical side; and a projected abutment portion,

10 provided adjacent said vertical side in said recess,
for displacing the mechanical switch.

With this structure, when the projection is
abutted to the ink container detecting means, even if
the bottom side is deformed by the reaction force of

15 the sealing member, the projection is not influenced
by the reaction force since the projection is disposed
adjacent t vertical wall. When the projection is
disposed adjacent the engaging portion, the positional
accuracy when the ink container is mounted is improved

20 to assure the operation of the ink contalner detecting
means. Since the projection is provided in the recess
provided by the stepped portion, so that mechanical
strength of the casing is enhanced adjacent the
projection, and the positional accuracy when the ink

25 container is mounted, thus assuring the operation of
the ink container detecting means.

According to another aspect of the present



strength of the casing is enhanced adjacent the projection, and the

posi tional accuracy when the ink 25 container is nounted, thus assuring the
operation of the ink container detecting nmeans. According to anot her

aspect of the present -7 invention, there is provided an ink contai ner
according to Claim1l, wherein said projected abutnent portion has a height
which is smaller than a depth of said recess froma surface of said bottom
side. 5 This feature is effective to protect, form damage, the projection
even if the ink container is inadvertently let fall upon nounting of the
ink container to the cartridge, and therefore, the reliability is further
I nproved. 10 According to a further aspect of the present invention, there

i s provided ainwe®tlbmg BlPRE af &1Spr &PIPEA SARIi Bk 2PHHh PRI ¥ekCI procabl e
hol di ng means for holding the cartridge on which the ink container is

det achabl y masdesdingereiClahe i pkwhereigcsgdaf ppaydeétbheapieneding head
nmounted to the cartridge in accordance with an electric signal for ink
ej ection to mmifedn rlecoralimel gint twiei ¢lecbs dimgl DeF ethah. a TAESLht He
recordi ng apparatus using the ink container of the present Invention has
hol di ng neanssafid yrenssietiram tdh sukfaontaf nedi debectomgs pgans f or
mechani cal |y detecting nounting of the ink container.

5 This feature is effective to protect, form
damage, the projection even if the ink container is
inadvertently let fall upon mounting of the ink
container to the cartridge, and therefore, the
reliability is further improved.

10 According to a further aspect of the present
invention, there is provided a recording apparatus
comprising scanningly reciprocable holding means for
holding the cartridge on which the ink container is
detachably mounted, wherein the ink is ejected from

15 the recording head mounted to the cartridge in
accordance with an electric signal for ink ejection to
effect recording on the recording material.

Thus, the recording apparatus using the ink
container of the present invention has holding means

20 provided with ink container detecting means for
mechanically detecting mounting of the ink container.

The recording apparatus of the present invention does
not necessitate electrical storing means in the ink
container, the inside capacity of the ink container

25 can be made large correspondingly. In addition, the

positional accuracy between the ink container

detecting means and the ink container which is



The recording apparatus of the present invention does not necessitate
electrical storing neans in the ink container, the inside capacity of the
i nk container 25 can be nade | arge correspondingly. In addition, the
positional accuracy between the ink container detecting neans and the ink
contai ner which is -8 necessary when the recording apparatus is downsized,
can be inproved. The recording apparatus of the present invention may
include the ink container detecting 5 negns provided in the neighborhood of
the side wall of the holding nmeans. By disposing the ink container
detecting neans adjacent the side wall, it is relatively free of influence
of deformation, so that positional accuracy between the ink container 10

detecting neamscessiatyewher] théi pecOFdl Mg APKarsontai §efosaliReqaf urther
i nproved. These and ot her objects, features and advantages of the present

i nvention w |¢amesonibmpooeed appar ent upon a consideration of the follow ng
15 description of the preferred enbodi nents of the present invention taken
in conjunction wth ttkhe aceompdinyg nappa cat wgso f 20h&8Rp EEsSEECRI PTI ON OF THE
DRAWNGS: Figure | is a schematic view of an ink
invention may include the ink container detecting
) means provided in the neighborhood of the side wall of
the holding means. By disposing the ink container
detecting means adjacent the side wall, it is
relatively free of influence of deformation, so that
positional accuracy between the ink container
10 detecting means and the projection of the ink
container can be further improved.
These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
15 description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

20 Figure 1 is a schematic view of an ink
container according to a first embodiment of the
present invention.

Figure 2 is schematic view illustrating
process of mounting of an ink container according to

25 the first embodiment of the present invention.

Figure 3 is a schematic view of an ink

container according to a second embodiment of the



contai ner according to a first enbodi nent of the present invention. Figure
2 is schematic viewillustrating process of nmounting of an ink contai ner
according to 25 the first enbodi nent of the present invention. Figure 3 is
a schematic view of an ink container according to a second enbodi nent of
the -9 present invention. Figure 4 is schematic view illustrating process
of nmounting of an ink container according to the second enbodi nent of the
present invention. 5 Figure 5 is a schenmgtic view of an ink container
according to a third enbodi nrent of the present invention. Figure 6 is
schematic view illustrating process of mounting of an ink container
according to 10 the third enbodi nent of the present invention. Figure 7 is

a schematic vpewsehtaiaoshaingar according to a nodified exanple of the
second enbodi nent of the present invention. 15 DESCRI PTION OF THE

PREFERRED EMBCDI MENT: Regerei agisosthemaeeenpasyi 191462095 t he
description will be nade as to the preferred enbodi nents of the pr esent
invention. (Fprecegmboflimeun}ing 6fganeidkl soatacherhiceoriewgofioan ink jet
the second embodiment of the present invention.
5 Figure 5 is a schematic view of an ink
container according to a third embodiment of the
present invention.
Figure 6 is schematic view 1l1lustrating
process of mounting of an ink container according to
10 the third embodiment of the present invention.
Figure 7 is a schematic view of a container

according to a modified example of the second

embodiment of the present invention.

15 DESCRIPTION OF THE PREFERRED EMBODIMENT:

Referring to the accompanying drawings, the
description will be made as to the preferred
embodiments of the present invention.

(First Embodiment)

20 Figure 1 is a schematic view of an ink Jet
cartridge according to a first embodiment of the
present invention, wherein (a) is a side view, and {b)
is a bottom view.

The ink container 1 accommodating ink therein

25 has, on a first side surface la, a retention claw 2
which is_a first engaging portion engageable with a

retention hole 12 formed in an ink jet cartridge 11



cartridge according to a first enbodiment of the present invention,
wherein (a) is a side view, and (b) is a bottomview The ink container 1
accommodating ink therein 25 has, on a first side surface la, a retention
claw 2 which is a first engaging portion engageable with a retention hole
12 formed in an ink Jet cartridge 11 -10 which will be described _
hereinafter, and has, on a second side surface Ib which is the opposite
side, a latch lever 3 having a latch cLay-4 which is a second engaging
portion. The bottomside Ic of the ink 5 container 1 is provided with an
ink supply port 5 for supplying ink to the ink jet cartridge 11. The
bottom side |c has a step 6 of a depth h fromthe bottomside Ic to form
a recess. Frowhitk wbliobeoflesbheibedehereanasessqr apdshiaRg RhOjaection 7 is
projected, and it is 10 effective to push by an abutment surface 7a an ink
cont ai ner sensefond pidei sedfanealbawhiabeillthbi oppowiitte ke dégseri bed
hereinafter. The height of the sensor pushing projection 7, that is, the
length from taxkcholewverod haeingcasiatoht hbawbdt whithsisf aceetanids 15

snal ler than the depth h of the step 6. The top surface of the ink _
contai ner 1 iSn&RSiRgcROGtionan Thashehhomi sidenicf of thei dnkonmuni cati on
bet ween %he anbj epce and the inside of the ink container 1. The
descri pt i"on WPt HEGRdk L8 PEoYhded with an ink supply port 5 for

supplying ink to the ink jet cartridge 11. The bottom
side 1lc has a step 6 of a depth h from the bottom side
lc to form a recess. From the bottom of the recess, a
sensor pushing projection 7 is projected, and it is

10 effective to push by an abutment surface 7a an ink
container sensor 22 provided in a carriage 21 which
will be described hereinafter. The height of the
sensor pushing projection 7, that is, the length from
the bottom of the recess to the abutment surface 7a is

15 smaller than the depth h of the step 6. The top
surface of the ink container 1 is provided with an
unshown air vent for fluid communication between the
ambience and the inside of the ink container 1.

The description will be made as to the

20 manipulation of mounting the ink container 1 to the
ink jet cartridge 11.

Figure 2 is a schematic view of a section of
the ink container and ink jet cartridge illustrating
the manipulation of mounting the ink container to the

25 ink jet cartridge which is mounted on the carriage of
the recording apparatus, wherein (a) shows a state in

which the ink container is not mounted; (b) shows a



20 neni pul ation of mounting the ink container 1 to the ink jet cartridge
11. Figure 2 is a schematic view of a section of the ink container and ink
jet cartridge illustrating the manipulation of nounting the ink container
to the 25 ink jet cartridge which is mounted on the carriage of the
recording apparatus, wherein (a) shows a state in which the ink container
is not nounted; (b) shows a -11 state in which the ink container is in the
process of nounting; (c) shows a state_jp_which the nounting manipulation
has been conpleted. Ink jet cartridge 11 is nounted on a carriage 5 21
provided in an unshown recording apparatus, for reciprocation scanning.
The ink jet cartridge 11 generally conprises a first cartridge side

surface 1la,statecOndicpéh rigei sk deostafaepr 1dbjangne ?%EEBQQSbe“"m
side 11c, and in the top side, there 10 is an opening e to permt

nount i ng t he nodatcinyg Ai €y showdea féf&te Cont whilgr §héem§Hﬁ§§ﬁg lla is
provided with a retention hole 12 for engagenent with the retention claw 2

of the ink comdrelipiekatliomrithd heedid ceanphetedrtri dge side surface 11b is
provided with a retention hole 13 for engagement with the latch claw 4 of
the ink container 1. Thek chrt réaiger bige ol si slemdisted sheai Biriehge
. 5 21 provided in an unshown recording apparatus, for
reciprocation scanning. The ink jet cartridge 11
generally comprises a first cartridge side surface
lla, a second cartridge side surface 11b and a
cartridge bottom side 11ic, and in the top side, there
10 is an opening lle to permit mounting the ink container
1.

The first cartridge side surface 1la is
provided with a retention hole 12 for engagement with
the retention claw 2 of the ink container I, and the

15 second cartridge side surface 1lb is provided with a
retention hole 13 for engagement with the latch claw 4
of the ink container 1.

The cartridge bottom side 11c of the ink jet

cartridge 11 is provided with a projected ink

20 communication tube 14, to which an ink supply port 5
of the ink container 1 is abutted, so that ink is
supplied from the inside of the ink container 1 to an
unshown recording head through the ink communication
tube 14. The recording head is provided at the

25 cartridge bottom side 11lc¢ and ejects the ink in
response to an electric signal supplied from the

recording apparatus. Around the ink communication



cartridge 11 is provided with a projected ink 20 conmuni cation tube 14, to
whi ch an ink supply port 5 of the ink container 1 is abutted, so that ink
is supplied fromthe inside of the ink container 1 to an unshown
recordi ng head through the ink conmmunication tube 14. The recordi ng head
I's provided at the 25 cartridge bottomside 11c and ejects the ink in
response to an electric signal supplied fromthe recording apparatus.
Around the ink conmunication -12 tube 1432a sealing nenber 15 such as an O
ring is provided to prevent |eakage of the ink. In the cartridge bottom
side 11c, a sensor hole lid is forned which permts a free end portion 22a
of a nmechanical 5 ink container sensor 22 for detecting nounting of the
i nk cont ai nertube Thé, | akseahing meembensbf f@chrasi ard0 emnghéscarri age 21
is atiltable type, and as will be described hereinafter, the nmounting of
the ink contdﬂﬁ%?iﬂ¢®nt?H@r¢“kntele%bm5¢idgeth& iskdet Eot eblleby 10 the ink
container 1 tiIting the ink container sensor 22. For this reason, the
sensor hol e 193 hakdge Rottomeldeslbe. s» semsoncheheetldr éacéoomedrs when
the ink container sensor 22 tjilts. The ink container 1 is inclinedly
nserted 15 bR HEFRLES bl KRR reRe PersieR FhRcofne BpehsnEcALe of the
I nk jet aﬂnin e 11 h\g;@ such a2§t£uct re, .as shown in Figure 2, (b).
In nore detail® f??%ﬁ? , Sensor or detecting mounting of the
ink container 1. The ink container sensor 22 provided
on the carriage 21 is a tiltable type, and as will be
described hereinafter, the mounting of the ink
container 1 on the ink jet cartridge 11 is detected by
10 the ink container 1 tilting the ink container sensor
22, For this reason, the sensor hole 1id has a
sufficient size so that no interference occurs when
the ink container sensor 22 tilts.
The ink container 1 is inclinedly inserted
15 from t first side surface la side into the opening 1lle
of the ink jet cartridge 11 having such a structure,
as shown in Figure 2, (b). In more detail, firstly,
the ink container 1 is placed in the opening lle with
such an inclination that retention claw 2 of the ink
20 container 1 faces the first cartridge side surface 1l1la
having the retention hole 12, and the retention claw 2
is brought into engagement with the retention hole 12.
At this time, the sensor pushing projection 7 abuts
the ink container sensor 22.
25 The latch lever 3 of the ink container 1 is
contacted to the top end portion of the second

cartridge side surface 11b. Then, the ink container 1



the ink container 1 is placed in the opening 11e with such an inclination
that retention claw 2 of the ink 20 container 1 faces the first cartridge
side surface 11la having the retention hole 12, and the retention claw 2

I's brought into engagement with the retention hole 12. At this time, the
sensor pushing projection 7 abuts the ink container sensor 22. 25 The

| atch lever 3 of the ink container 1 is .contacted to the top end portion
of the second cartridge side surface |Lpg-Then, the ink container 1 -13 is
pushed down, by which the latch |ever 3 flexes, and the sensor pushing
projection 7 gradually tilts the 1ink container sensor 22 in the direction
i ndicated by an arrow A, until the ink container 1 is set Inthe 5 ink jet
cartridge 11.iuwpusiged hdowmshbngwbichhehénkatennleveer3 thexest eghgon cl aw
2 is pressed toward the retention hole 12 by the reaction force of the

|l atch |ever the assensorrpishing t hro gnghiencht gbaduethyt t1etenthen cl aw 2
and the retention hole 12 is not 10 unintentionally di sengaged. The Ink
contai ner | iknk gemginggrhsensonnZ2 by Whe chlirvecthomnindi€agedeb®, (c), by
which as shown in Figure 2, (c), the ink supply port 5 of the ink

contai ner | &R #HEEA + ARkl | Hie chieprbrinert Lbks 1Set4inf thae ink j et

cartridgg 11,.q€d,the | atch claw 4 is engaged into the |atch retention
hol e 13, °by wittnl€t cartridge 11. Durin e pushing of the ink

container, the retention claw 2 is pressed toward the
retention hole 12 by the reaction force of the latch
lever 3, and therefore, the engagement between t
retention claw 2 and the retention hole 12 is not

10 unintentionally disengaged.

The ink container 1 is further pushed down,
by which as shown in Figure 2, (c), by which as shown
in Figure 2, (c), the ink supply port 5 of the ink
container 1 is abutted to the ink communication tube

15 14 of the ink jet cartridge 11, and the latch claw 4
is engaged into the latch retention hole 13, by which
the mounting of the ink container 1 into the ink jet
cartridge 11 is completed. 1In Figure 2, the ink
container 1 is partly broken in the neighborhood of

20 the ink supply port for better understanding of the
communication between the ink supply port 5 and the
ink communication tube 14. The sealing member mounted
around t ink communication tube 14 is sandwiched
between the bottom side 1c of the ink container 1 and

25 the bottom side 11lc of the cartridge, so that it seals
t communicating portion between the ink supply port 5

and the ink communication tube 14. At this time, the



the mounting of the ink container | into the ink jet <cartridge 11 is
conpleted. In Figure 2, the ink container 1 is partly broken in the

nei ghbor hood of 20 the ink supply port for better understanding of the
comuni cati on between the ink supply port 5 and the ink comrunication tube
14. The sealing nenber nounted around t ink conmunication tube 14 is
sandwi ched between the bottom side 1c of the ink container 1 and 25 the
bottomside lie of the cartridge, so thai it seals t comunicating portion
between the ink supply port 5 and the Ink comrunication tube 14. At this
time, the -14 portion around the ink supply port 5 in the bottom side 1c
of the Ink container 1, that is, the neighborhood of the central portion

of the bot t orps#EiEon Igroisd SLhAM AN §hSyed P¥riNs §RatheOBot bR Of Lhe 5

seal i ng nenber 15. However, since t sensor pushing projection 7 is fornmed

adj acent trmeéidétlﬁldkéthéffﬁkicéﬁ%aiﬁetslnOthaﬂfige”EﬁQ by the flexing,
thus assuredly actuating t ink container sensor 22. The sensor pushing

proj ection 7 mdighieorinkod 16f coind ataetrdl i ot hion egboghaepbttsmdsspased
adjacent the retention claw 2, and therefore, the positional accuracy

bet ween t he ilnk, cientslighitlly ahtextdd bykthetreaation dgerdd 60 premt the
operation of the ink container sensor 22 with certainty. 15 The sensor
pushi ng Proj E&adldmy mgmhdre Kensdiowever, since t sensor pushing
projection 7 is formed adjacent the first side surface
la, it is not influenced by the flexing, thus
assuredly actuating t ink container sensor 22.
The sensor pushing projection 7 of the ink

10 container 1 in this embodiment is disposed adjacent
the retention claw 2, and therefore, the positional
accuracy between the ink container 1 and the ink jet
cartridge 11 to permit the operation of the ink
container sensor 22 with certainty.

15 The sensor pushing projection 7 of the sensor
pushing in this embodiment, is provided in the recess
formed by the step 6, and the height thereof is not
more than the depth h of the step 6, the abutment
surface 7a of the sensor pushing projection 7 is not

20 exposed beyond t bottom side le¢ of the ink container
1. Therefore, even if the ink container 1 is
inadvertently let fall when the ink container 1 is
mounted into the ink jet cartridge 11, the abutment
surface 7a of the sensor pushing projection 7 is

25 protected from damage, thus enhancing the reliability.

In addition, the provision of the stepped

portion 6 is effective to enhance the mechanical



pushing in this enbodinment, is provided in the recess forned by the step
6, and the height thereof is not nore than the depth h of the step 6, the
abut ment surface 7a of the sensor pushing projection 7 is not 20 exposed
beyond t bottomside Ic of the ink container 1. Therefore, even if the ink
container | is inadvertently let fall when the ink container I is nounted
into the ink jet cartridge 11, the abutnent surface 7a of the sensor
pushing projection 7 Is 25 protected fromedanage, thus enhancing the
reliability. In addition, the provision of the stepped portion 6 is
effective to enhance the nechanical -15 strength of the bottom side of the
i nk container. Thus, defornmation can be avoi ded against the change in the

anbi ent condi ¢ & eesg e do FIOLRE | PGt EBAI Bubat bentAk 1hRecbRkagppEai ner into the
cartridge. The provision 5 of the sensor pushing projection in the recess

provi ded by tTieus} eppboirpatiowncdni beed{ecibdcakainkiPEA¥EchaRgl fiponal
accuracy, thus assuring the operation of the sensor. (Second Enbodi nent)

10 Figure 3 ithe amthiemt i covd e ohs aand nounonhai menipacatdbadoro a second
enbodi nent of the present Invention, wherein (a) is a side view, (b) Is a
bottom vi ew. Higuink contabmenatnto vitker cattnsdgat i ngher peesssobnnount i ng
of an ink contai ner
5 of the sensor pushing projection 7 in the recess
provided by the stepped portion 6 is effective to
improve t positioﬁal accuracy, thus assuring the
operation of the sensor.
(Second Embodiment)
10 Figure 3 is a schematic view of an ink
container according to a second embodiment of the
present invention, wherein (a) is a side view, {b) is
a bottomrview. Figure 4 is schematic view
illustrating process of mounting of an ink container
15 according to the second embodiment of the present
invention, wherein (a) shows a state in which the ink
container is not mounted: (b) shows a state in which
the ink container is in the process of mounting; (c)
shows a state in which the mounting manipulation has
20 been completed.
The ink container 101 of this embodiment is
the same as that of the first embodiment in the basis
structure, but the inside thereof is divided into
three chambers, which contain cyan, magenta, yellow
25 inks, respectively. The chambers are provided with
respective ink supply ports 105c, 105m, 105y in the

bottom side 101c. 1In the first embodiment, the step 6



15 according to the second enbodi nent of the present |Invention, wherein
(a) shows a state in which the ink container is not nounted; (b) shows a
state in which the ink container is in the process of nmounting; (c) shows
a state in which the nounting mani pul ati on has 20 been conpleted. The ink
contai ner 101 of this enbodinment is the same as that of the first

enbodi nent In the basis structure, but the inside thereof is divided Into
three chambers, which contain cyan, nagepga, yellow 25 Inks, respectively.
The chanbers are provided with respective ink supply ports 105c 105m
105y in the bottomside 101c. In the first enbodi ment, the step 6 -16 is
formed in the bottomside Ic at the first side surface | a side where the

retention cl ais 2fosme®r Dii €186, b@Eoih hg1 @6 O 8Cht OPnd k‘irB"c%&ﬁ%d in the
recess provided by t step 6. However, in this 5 enbodinment, a step 106 is

formed in a bmitbaesi e d0de whére sﬂéomténdfoﬁUéiaﬁeleéb si de where the
|latch lever 3 is provided, and a sensor pushing projection 107 is

provi ded I n tpweovideds pndvikedpbyjédeishep id06rovhgeacnfofnpushi ng
projection 107 is not 10 projected toward the bottom side 10lc, but is

proj ected in re¢resH recovbltedehypends tep ab . t oHowevercond tRide surface 101b
direction. Mdire particularly, an abutnent surface 107a of the sensor
pushi ng Brm(ﬁﬂbQﬁﬂment a step 106 is formed in a bottom side 101c
at a second side surface 10l1b side where the latch
lever 3 is provided, and a sensor pushing projection
i07 is provided in the recess provided by the step
106. The sensor pushing projection 107 is not
10 projected toward the bottom side 10lc, but is
projected in the direction perpendicular to the second
side surface 101b direction. More particularly, an
abutment surface 107a of the sensor pushing projection
107 which pushes the ink container sensor 122 is
15 positioned right below the second side surface 101b as
shown in Figure 3, (b).

The ink jet cartridge 111 of this embodiment
is also carried on a carriage 121 which is provided ro
reciprocal scan in an unshown recording apparatus, and

20 the basic structure of the ink jet cartridge 111 and
the carriage 121 are similar to the ink jet cartridge
11 and the carriage 12 having been described in first
embodiment. However, the cartridge bottom side 1ilc
of the ink jet cartridge 111 is provided with ink

25 communication tubes 104c, 104m, 104y corresponding to
the ink supply ports 105c¢c, 105m, 105y. In addition,

the sensor hole 111d is formed in a second cartridge



107 whi ch pushes the ink container sensor 122 is 15 positioned right bel ow
the second side surface 101b as shown in Figure 3, (b). The ink Jet
cartridge Il of this enbodinment is also carried on a carriage 121 which
I's provided ro reciprocal scan in an unshown recordi ng apparatus, and 20
the basic structure of the ink jet cartridge 111 and the carriage 121 are
simlar to the ink Jet cartridge 11 and the carriage 12 having been
described in first enbodinment. However;ithe cartridge bottomside 111c of
the ink jet cartridge 111 Is provided with ink 25 conmmuni cati on tubes 104c,
104m 104y corresponding to the ink supply ports 105c, 105m 105y. In
addition, the sensor hole Ilid is forned In a second cartridge -17 side
surface 111b,shkdel sefaek tbhbai amd tkasbnk 18@nitsineroyefdedronzg ¢arri age
121a side (second cartridge side surface 111b side wall of the carriage
121. Referri mfevidedguer & canelagect2pai vhdei [ secandecanteidgeto the
process of manj pul ation of nounting the ink container 101 into the ink jet
cartridge 11J§15§sﬁﬁﬁ?ﬁ@?ﬂblkﬁﬁﬁiﬁ¢mﬁmllt®é taei patrniaee 1Dtocess is
generally the same as with first enbodinent, 10 In nore detail, the ink
container is placed iREIHRCHEMNNFEMULE Fhethadesertptiondetllll with

such an %nclinatiqp that, retention claw 102 of the ink
be made as to the process of manipulation of mounting

the ink container 101 into the ink jet cartridge 111.

Also in this embodiment, the manipulation
process is generally the same as with first
embodiment.

10 In more detail, the ink container is placed
in the opening 11le of the ink jet cartridge 111 with
suchran inclination that retention claw 102 of the ink
container 101 faces the first cartridge side surface
111a having the retention hole 112. At this time, the

15 sensor pushing projection 107 abuts the ink container
sensor 122,

The ink container 101 is pushed down, by
which it Is inserted into the ink jet cartridge 111
while the latch lever 103 is flexing, and while the

20 sensor pushing projection 107 gradually tilting the
ink container sensor 122. During the pushing of the
ink container, the retention claw 102 is pressed
toward the retention hole 112 by the reaction force of
the latch lever 103, and therefore, the engagement

25 between t retention claw 102 and the retention hole
112 is not unintentionally disengaged.

The ink container 101 is further pushed down,



contai ner 101 faces the first cartridge side surface 111la having the
retention hole 112. At this tine, the 15 sensor pushing projection 107
abuts the ink container sensor 122. The ink container 101 is pushed down,
by which it is inserted into the ink jet cartridge 111 while the latch

| ever 103 Is flexing, and while the 20 sensor pushing projection 107
gradually tilting the 1ink container sensor 122. During the pushing of the
ink container, the retention claw 102 isigressed toward the retention hole
112 by the reaction force of the |atch |lever 103, and therefore, the
engagenent 25 between t retention claw 102 and the retention hole 112 is
not unintentional |y disengaged. The Ink container 101 is further pushed
down, -18 by Whiwhicls anovmowm Fagligune {¢c)(cby bpishieh awoswoohn Figure
4, (c) the ink supply fort 105 of the ink container | is abutted to the
i nk comuni cat® JALEWRR 4114chf the imk $eppurportge0316f &hd thk | atch

claw 5 104 is enga into the latch retention hole 113, by which the
mounting of t¢RY Qﬁn&eﬂ?m#bqkﬁ?¢n¥% the inkkcommupheatidygetube is
conpleted. T otfo 101c IS sI| htly deforned by the bottom side
101c of the Hig)Q#léﬁ (ﬁ?%ﬂﬁ???&ﬂ g%}tr@@%etb%ti@h?biﬁbaWIC

sandmﬁchgs tqﬂnf%?“'kkaged into the latch retention hole 113, by
which the mounting of the ink container 101 into the
ink jet cartridge 111 is completed.
The bottom side 101c is slightly deformed by
the bottom side 101c of the ink container 101 and the
10 cartridge bottom side 1lc sandwiches the Sealing
member 115. Particularly, the distance from the ink
supply port 105m to the sensor pushing projection 107
is shorter than t distance from the ink supply port 5
to the sensor pushing projection 7 in the first
15 embodiment, and therefore, t influence of the
deformation is larger than inn the first embodiment.
However, in this embodiment, the abutment surface 107a
of the sensor pushing projection 107 in this
embodiment, is disposed right below the second side
20 surface 101b, so that displacement of the sensor
pushing projection 107 in the direction of the
reaction force of the sealing member 115 is very
small. Therefore, also in this embodiment, the ink
container semsor 122 can be assuredly operated without
25 influence of the flexing of the bottom side 101c of
the ink container 101.

Furthermoré, in this embodiment, the sensor



menber 115. Particularly, the distance fromthe ink supply port 105mto
the sensor pushing projection 107 is shorter than t distance fromthe ink
supply port 5 to the sensor pushing projection 7 in the first 15

enbodi nent, and therefore, t influence of the deformation is larger than
inn the first enbodinent. However, in this enbodi nent, the abutnent
surface 107a of the sensor pushing projection 107 in this enbodinent, is
di sposed right bel ow the second side 20-ggrface 101b, so that displ acenent
of the sensor pushing projection 107 in the direction of the reaction
force of the sealing nenber 115 is very snall. Therefore, also in this
enbodi nent, the ink container sensor 122 can be assuredly operated w thout
25 i nfl uence mishieg fpexjegt bént he7 bbs t dhspoded 16dtowf théheaikak cont ai ner
101. Furthernore, in this enbodinment, the sensor -19 pushing projection 107
i s disposed beGVR¥ tHE3| atltr spaverbdDey thkabphckeberonod tancbel ever 103
can be effectively utilized. By doing so, the inner volunme of the Ink
cont ai ner 10EfkeGhivebyutkblized. 5 Bhedeing esoa the gbnaepuvolomet he i nk
can be assured,  In addition, the ink container sensor 122 can be disposed
adj acent t he Tarthagdkicrniaines el Abiks e threduced, oandr wal | of the

carriage.121,, .and therefore, the assenbling accuracy is inproved, and the
5 therefore, a large amount of the ink can be assured.

In addition, the ink container sensor 122 can be
disposed adjacent the carriage side surface 121a which
is an outer wall of the carriage 121, and therefore,
the assembling accuracy is improved, and the

10 positional accuracy between the container pushing
projection 107 and the ink container sensor 122 can be
improved.

The container pushing projection, as shown in

Figure 7 by reference numeral 117, may be in the form

15 of a rib, and the portion which is not contacted to
the ink container sensor may be beyond recess provided
by the stepped portion. By employing the container
pushing projection 117 in the form of a rib, the
mechanical strength of the container pushing

20 projection is enhanced, and the contact surface 117a
can assuredly operate the ink container sensor at the
time of mounting the ink container.
(Third Embodiment)

Figure 5 is a schematic view of an ink

25 container according to a third embodiment of the

present invention, wherein (a) is a side view thereof,

and (b) illustrates a sensor pushing projection



10 positional accuracy between the container pushing projection 107 and
the I nk container sensor 122 can be inproved. The contai ner pushing
projection, as shown in Figure 7 by reference nuneral 117, nay be in the
form15 of a rib, and the portion which Is not contacted to the ink
cont ai ner sensor may be beyond recess provided by the stepped portion. By
enpl oyi ng the contai ner pushing projection 117 in the formof a rib, the
mechani cal strength of the container pusppng 20 projection is enhanced, and
the contact surface 117a can assuredly operate the ink container sensor at
the tinme of nmounting the ink container. (Third Enbodinent) Figure 5 is a
schematic view of an ink 25 container according to a third enbodi nent of
the present pnweidednon whise ehot o $$da sfdehvi ewckheneobr 3zandrhi)
illustrates a sensor pushing projection -20 provided on the bottom side of
the latch | evekruictutes of rtkcisiresbodinént anbotheesamar gst lhRosangras t hose
of second enbodi nent except that abutnent surface relative to the ink
cont ai ner sergRFonhiembodinembtexne Bt sthiat oabuheesensorfpoehi ng proj ection
is inclined, and therefore, the sane reference nunerals as with the

second enbodiffeltt e & sthmelnk ocomta bienesersoavivhigcht he aoboéspandi ng

function%, and‘%he detail ed
side of the sensor pushing projection, is inclined,

and therefore, the same reference numerals as with the
second embodiment are assigned to the elements having
the corresponding functions, and the detailed
descriptions for such elements are omitted for

10 simplicity.

The sensor pushing projection 207 is inclined
by an angle a relative to the step surface 106a of the
step 106 parallel with the bottom side 10lc of the ink
container 101,

15 Figure 6 is a schematic view illustrating a
state that sensor pushing projection begins to abut
the ink container sensor during the process of ink
container mounting, wherein arrow A shows a moving
direction of the sensor pushing projection, and arrow

20 B shows a moving direction of the ink container
sensor,

Since the abutment surface 207a of the sensor
pushing projections 207 is inclined, the sensor
pushing projection 207 and the ink container sensor

25 122 can be moved substantially in the same direction.
By doing so, the operation is assured without stress

imparted to the ink container sensor 122.



descriptions for such elenents are omtted for 10 sinplicity. 15 The sensor
pushi ng projection 207 is inclined by an angle a relative to the step
surface 106a of the step 106 parallel with the bottom side 101lc of the ink
container 101. Figure 6 is a schematic viewillustrating a state that
sensor pushing projection begins to abut the ink container sensor during
the process of ink container nounting, wherein arrow A shows a novi ng
direction of the sensor pushing projectL%@L and arrow 20 B shows a novi ng
i nc

direction of the ink container sensor. e the abutnent surface 207a of

the sensor pushing projections 207 is inclined, the sensor pushing

projection 207 and the ink container sensor 25 122 can be noved

substantially in the whirtedtheciho8ntiBy HAkNBesA dbBer9BRGALIQRH | S assured

W thout stress inparted to the ink container sensor 122. -21 ile the

i nvention hasrégenedesctobehewst huctateseacscloskienstbyat Usgs jdi scl osed

herein, it is not confined to the details set forth and this application

is intended tBotovenfined hodihecdetanhdsosetS5fohahgaadashiygy come within

t he purpose of the inprovenents or the scope of the follow ng clains.
application is tntended to cover such modifications or

5 changes as may come within the purpose of the

improvements or the scope of the following claims.
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10 15 20 25 -22 WHAT IS CLAIMED 1S: 1. An ink contai ner detachably
nmountable to an ink jet recording apparatus which includes a cartridge
provided with a recordi ng head and capable of 5 detachably carrying the ink
contai ner, and includes a nechanical switch for detecting nounting of the
cartridge by its displacenent, said container conprising: a bottom side
which is provided with an ink 10 supply port for supplying the ink from an
inside of said container to the recordipg-head and which takes a bottom
position in use; a substantially vertical side having an engaging portion
for mounting said ink container to 15 the cartridge; a stepped portion, in
said bottomside, formng a recess having an end which is open at said

vertical sidVH&hdls @GedIMER eBS abut nent portion, provided 20 adjacent said
vertical side in said recess, for displacing the nechanical switch. 2. An
i nk cont ai ner accotdi it tbhlcieeptainer detachably mountable to an

ink jet recording apparatus which includes a cartridge
provided with a recording head and capable of

5 detachably carrying the ink container, and includes a
mechanical switch for detecting mounting of the
cartridge by its displacement, said container
comprising:

a bottom side which is provided with an ink

10 supply port for supplying the ink from an inside of
said container to the recording head and which takes a
bottom position in use;

a substantially vertical side having an
engaging portion for mounting said ink container to

15 the cartridge;

a stepped portion, in said bottom side,
forming a recess having an end which is open at said
vertical side; and

a projected abutment portion, provided

20 adjacent said vertical side in said recess, for

displacing the mechanical switch.

2. An ink container according to Claim 1,
wherein said projected abutment portion has a height
25 which is smaller than a depth of said recess from a

surface of said bottom side.



wherein said projected abutnment portion has a height 25 which is smaller
than a depth of said recess froma surface of said bottomside. -23 3. A
recordi ng apparatus conprising scanningly reciprocable holding neans for
hol ding the cartridge on which the ink container is detachably nounted,
wherein the ink is ejected fromthe recording head 5 nounted to the
cartridge in accordance with an electric signal for ink ejection to effect
recording on the recording material. 4._9A1 apparatus according to Caim
Claim 3, 10 wherein said ink container detecting neans is disposed

adj acent a substantially vertical wall of said holding neans, 15 20 25

3. A recording apparatus comprising scanningly
reciprocable holding means for holding the cartridge
on which the ink container is detachably mounted,
wherein the ink is ejected from the fecording head

5 mounted to the cartridge in accordance with an
electric signal for ink ejection to effect recording

on the recording material.

4. An apparatus according to Claim Claim 3,
10 wherein said ink container detecting means is disposed

adjacent a substantially vertical wall of said holding

means.

15

20

25



