27 SEPT 2006 -1 | NK CONTAI NER AND RECORDI NG APPARATUS FI ELD OF THESEPT 2006
| NVENTI ON AND RELATED ART: The present invention relates to an ink jet 5
type recordi ng apparatus and an ink container therefor 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 recordi ng apparatus. 10 There are known various types of recording
apparatuses for effecting printing on a gheet of paper, textile, a plastic
resin material 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 recording heads are
provi ded. Anong them INK ¢GNTAENKER CANIY RPQGRBING ABPARAYESt ageous in that

running cost is low, that apparatus size is small and that col or inmge
recording 20 is easy. Anong the ink jet apparatus, a |ine type apparatus
wherein the use is made with a line type recording head having a great
nunber of ej &liBldn O UEHE:t ENEENT BN aAgfe dRIEIDABEIM ARHwi se direction of the
recordi ng paper is advantageous fromthe standpoint of 25 high speed
printing. For this readon prégennkijpeentbenr ot hgteapparanusnksjatdel y used
for outputting neans of
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-
N 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
g advantageous in that running cost is low, that
apparatus size 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



27 SEPT 2006 -2 information processing systens such as a copyi ng ¥®Rebtb&e
a facsimle machine, an electronic typewiter, a word processor, a work
station or the Ilike (output termnal printer), and such as a personal 5
conputer, a host conputer, an optical disk apparatus, a video apparatus or
the Ii ke (handy or portable printer). An ink container for supplying ink to
the recording head conprises an ink absorbing nmaterial, a 10 container for
accommodat i ng the ink absorbing materialoand a cap nmenber for sealing the
container. The recording head is classified into an integral type which
integrally has an ink container, and an ink contai ner exchangeabl e type
wherein an ink 15 container is detachably nountable to the recording head.
Because of t himfeaetidecerddyss ing heystehs abithtysoh &bpyiagordi ng head and

the demand for the |low running cost, an ink jet recording apparatus 20
usi ng an i nk e iaieera ekodsihgebd| matlypee [ eanreiagtrborad i s wi dely accept ed.
Particularly, an ink jet recording apparatus wherein a plurality of ink
cont ai ners (tuypéwiki boni ak meord ypeo¢bssack, aadwoeokostatityganprmabent a, yel | ow)
), four ink container type 25 (black, cyan, magenta and yellow) and the |ike
are exchangebite, (euepudk de¢ymbeekbppetnter), and such as a personal
5 computer, a host computer, an optical disk apparatus,
a video apparatus or the like (handy or portable
printer).
{ An ink container for supplying ink to Lhe
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



In such an ink container exchangeable type 27 SEPT 2006 -3 recor di 3GeBeaghe
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 inmportant to
provi de a sinple mechanismfor acconplishing a high positioning accuracy
with easy manipulation and without difficulty in nmounting and denounti ng.
U S. Patent No.5619237 di scloses an ink3_.10 container for a small size ink
jet recording apparatus, which is detachably nountable to a hol der having
an ink jet recording head, the container conprising an ink supply port
formed in a bottomside, a clawlike projection, provided on one end
surface 15 adf@acerdihdgechdadi othsi pesitbonengageteatnwhd ankretention hol e
formed in the ink container holder, an ink supply portly y supported |atch
| ever on the ciftainendasdrfheeretheding cheadéves babvlugnaihat ¢th ¢haw
engageabl e with an engaging hole fornmed in the ink 20 container holder. This
is widely usexkesrdisgracelity sistewhishreteinkhksepplsi her tben be nounted
and denounted without deteriorating the positioning accuracy and with a

si npl e mani pureg®ohing nheae tram bhealpbreadlieingpeiprhacessarse 25 size of

the printer is required to be very spmall, and .
5 It is important to provide a simple mechanism 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
dccuracy 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



therefore, the ink container has to be small, too. However, with thg ggpr 2006
decrease of the size of the 27 SEPT 2006 -4 ink container, the inside

vol une of the container decreases, with the result that ink capacity
decreases, and the nunber of prints producible per container reduces, and

t herefore, high exchange 5 frequency of the ink container. In order to
prevent printing defect such as fading stenmng fromthe shortage of the
remai ning 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 anount is directly detected, and a dot count type
in which the quantity of the used ink is counted. Wen the inside capacity

of a small inkiceyaidigier s th@xing Z@s ¢Olumerepsené heonsabher anount of the
ink, 15 the dot count type is preferable since there is no need of

provi ding a siexedsaechanilsnmhasteenl hethak iglont@paeityl n order to enhance
the detection accuracy of the dot count type system it is desirable to
enpl oy 20 deteantdaspsearsd fidre diwgeé m ofatp mign hephedud hiel ¢ nkecont ai ner i s
exchanged or not. As for such discrimnation, there are an electrical type
in which thedniiaigmtt atebrcds, @podi theiredere stikgmgexelzasgahich is
electrically connected with the printer, and a
5 frequency of the ink container. In 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.



25 nmechani cal type in which exchange of the ink container 1is detegﬁ%gpyxm%
machine swtch provided in the printer. 27 SEPT 2006 -5 However, ‘Whihen an
exchangeabl e ink container 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 neans
and the ink container because of nounting errors of the respective

el enents. On the other hand, in order to-downsize t printer, it is desired
to enhance the positional 10 accuracy a? the contact. portion between the
i nk container detecting nmeans and the ink container detecting neans of the
i nk container. SUMWARY OF THE | NVENTI ON: 15 Accordingly, it is a principal

obj ect of the presentyhpveati OpnéR RhONLERaARehhKeCORLALAREaMILEN 1S
capabl e of accurately displaces a nechanical 'nk container detecting neans

provided in tHe OB PiedSSENPhYiRk ?e’@réﬂi-ﬁﬁagéou_ﬁhcﬁ psedetacrhpey 20
di stance. According to an aspect of the present invention, there Is

provi ded an imdusodsdbé nes thet pehabéy, nountigabfiertocanti Bk j et recording
apparatus which includes a cartridge provided with a recording
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 invention 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



25 head and capabl e of detachably carrying the ink container, and£7@$bggg$
a nechanical switch for detecting nounting of the cartridge by its 2

2006 -6 displacenent, said container conprising a bottomside which is
provided with an ink supply port for supplying the ink froman inside of
said container to the recording head and which takes a bottomposition 5 in
use; a substantially vertical side having an engaging portion for nounting
said ink container to the cartridge; a.gtepped portion, in said bottom
side, formng a recess having an end which is open at said vertical side;
and a projected abutnment portion, 10 provi ded adjacent said vertical side in
said recess, for displacing the nechanical switch. Wth this structure,

when the proj@ciitden@bPUd 28l dontdenéd ke Pt ps 18 Seb8etbmOsBans, even
if the bottomside is deforned by the reaction force of 15 the sealing

menber, the wHj@ActiDpievi@idiwfikensetnk byupheyrpaseti oorforce since the
projection is disposed adjacent t vertical wall. Wen the projection is

di sposed adj angnilytihg ertgagimg Hoeh i om, i tdhidpost t sahal coatainaecytwhen the
ink container is nounted is inproved 20 to assure the operation of the ink
cont ai ner dettdut i rerombians. hSGidcand hehjrloj bekeonai Boptowi pedithothe recess
provi ded by the stepped portion, so that nechanical strength of the casing
i s enhanéed ddj atent a4 pubstantially vertical side having an
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 container 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



projection, and the positional accuracy when the ink 25 contai ner

'i3SEPT2006

nmount ed, thus assuring the operation of the ink container detecting nea

Accordi ng to anot her aspect of the present 27 SEPT 2006

-7 invention, there

is provided an ink container according to daim1l, wherein said projected
abutment portion has a height which is smaller than a depth of said recess
froma surface of said bottomside. 5 This feature is effective to protect,

form danmage, the projection even if the,ink container is
fall upon nounting of the ink container to the cartridge,

i nadvertently | et
and t herefore,

the reliability is further inproved. 10 According to a further aspect of
the present invention, there is provided a recording apparatus conprising

scanni ngl y regirpcalh e naldi ngs BARs1 dQd alhoiﬁkn@oﬁbglﬁ

EII’I

the ink container is detachably nDunted wherein t

gtridge on which
is eected from 15

the recor di ng,head TAIN G L1 e, Oaé Féigesala PEG9EERBACAWERAR ©f ectric
signal for ink ejection to ef f ect recording on the recording material .

Thus, the recai# Neh apparativei gist nghidle i ksm&DM¢AI fRANOH BBBtRr ggent
i nvention has holdlng means 20 provided with ink container detecting nmeans

for mechani cald i dei@eds NorswUNt s Dfe thHe sakd cloot abmesideThe recordi ng

apparatus of the present invention does

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



not necessitate electrical storing nmeans in the ink container, the»igpptdfhes
capacity of the ink container 25 can be nade | arge correspondingly. In
addition, the positional accuracy between the ink container detecting
means and the ink container which is 27 SEPT 2006 -8 necessary when the
recordi ng apparatus is downsi zed, can be inproved. The recordi ng apparat us
of the present invention may include the ink container detecting 5 neans
provided in the nei ghborhood of the sidegwall of the holding neans. By

di sposing 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 neans and the projection of the ink

contai ner camdeed s FNerheAPtRY efecd PSR 2Pp AEREGS OPEegbensigaiyres and
advant ages of the present invention will becone nore apparent upon a

consi derati onci wdeihptdbendng 15 description of the preferred enbodi nents
of the present invention taken in conjunction with the acconpanying
drawi ngs. BRI EF DESCRIF¢ G\t &b dHrg DRAOYE NeGas 20f Ftger présésta schematic vi ew

of an ink container according to a first enbodi ment of the present
i nvention. invention may include the ink container detecting
5 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 1is 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



Figure 2 is schematic view illustrating process of nounting of an J-kpr2006
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 27 SEPT 2006 -9 present invention. Figure 4 is schematic
view illustrating process of nounting of an ink container according to the
second enbodi nent of the present invention. 5 Figure 5 is a schematic view
of an ink container according to a thirg_enbodi ment of the present
invention. Figure 6 is schematic viewillustrating process of nounting of
an ink container according to 10 the third enbodi nent of the present
invention. Figure 7 is a schematic view of a container according to a

nodi fi ed exagg}gsgﬁttbﬁvgﬁgpgﬂ_ enbodi nent of the present invention. 15
DESCRI PTI ON THE PREFERRED EMBODI MENT: Referring to the acconpanying

drawi ngs, the descripfigarsill ibesgRdfadsct 0itheipnrakeraedngenbodi nents of
the present invention. (First Enbodinent) 20 Figure 1 is a schematic view of

an ink jet cprécésigeonchonntnggt ofaahi iak eohedinent aetotrBengpresent
i nvention, wherein (a) is a side view, and (b)
the second embediment of the present invention.

5 Figure 5 1s a schematic view of an ink
container according to a third embodiment of the
present invention.

( Figure 6 is schematic view illustrating
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



is a bottomview The ink container 1 acconmodating ink therein 25;Ragy 60
a first side surface la, a retention claw 2 which is a first engagi ng
portion engageable with a retention hole 12 formed in an ink jet cartridge
11 27 SEPT 2006 -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
| atch claw 4 which is a second engaging portion. The bottomside |c of the
ink 5 container 1 is provided with an in% supply port 5 for supplying ink
to the ink jet cartridge 11. The bottom & de Ic has a step 6 of a depth h
fromthe bottomside Ic to forma recess. Fromthe bottom of the recess, a
sensor pushing projection 7 is projected, and it is 10 effective to push by

an abut ent sygf age, 791 e Bl FOER EFePRNPOEr 220RAOKRAS o 2 car ri age 21

which wll be descri reinafter ei ght Fthe®>densor pushi ng
projection 7,s&8¢ha i §1aéNeuk eaGEN1LI O chNesbPhLOBbRhSIRE 5eaRSSal 0 he

abutment surface 7a is 15 smaller than the depth h of the step’6. The top

surface of the,i&k CONERAI Behadihg B O¥tERAcWalh4aRhiBAShEWR akekoy@nt for
fluid conmmuni cati on between the anbience and the inside of the ink

contai ner 1. difwaglsgrpettioonw | Theebsvdemasitie 1heo20tieniipul ati on of
mounting the ink container 1 to the ink jet cartridge 11.

5 container 1 is provided 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
ic 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



Figure 2 is a schematic view of a section of the ink container anqz %5 bﬁk
cartridge illustrating the manipulation of nounting the ink contalne ?

the 25 ink jet cartridge which is nounted on the carriage of the recording
apparatus, wherein (a) shows a state in which the ink container is not

nmount ed; (b) shows a 27 SEPT 2006 -11 state in which the ink container is
in the process of nounting; (c) shows a state in which the nounting
mani pul ation has been conpleted. Ink jet,cartridge 11 is nounted on a
carriage 5 21 provided in an unshown re%grding apparatus, for

reci procation scanning. The ink jet cartridge 11 generally conprises a
first cartridge side surface Ila, a second cartridge side surface lib and a

cartridge botl o sifg JHifenffe! fnkNEohPBIALAC: s! B Ent0pkocREsORINI NG |1 e

to permit nounting e 1 nk contal ner e first cartridge side surface

Ila is proviged,ig. a(é?t§H6w9”ath§té21B0%h§EHaQﬁEEBbuW&EB the retention
claw 2 of the ink container 1, and the 15 second cartridge side surface lib

is provided whidhipula€ienthes bebs édmpPeteagagenent with the latch claw 4
of the ink container 1. The cartridge bottomside 11c of the ink jet
cartridge 11 is provideakwjéh aaptejégeéedli nk @busoedudncat camrrtiage 14, to
whi ch an ink supply port 5

5 21 provided in an unshown recording apparatus, for

reciprocation scanning. The ink jet cartridge 11
generally comprises a first cartridge side surface
{ lia, a second cartridge side surface 11b and a
cartridge bottom side 11c, and in the top side, there
10 is an opening lle to permit mounting the ink container
1.

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

15 second cartridge side surface 11b is provided with a
retention hole 13 for engagement with the latch claw 4
of the ink container 1.

The cartridge bottom side llc of the ink jet

cartridge 11 is provided with a projected ink

20 communication tube i4, 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 llc and ejects the ink in
response to an electric signal supplied from the

recording apparatus. Around the ink communication



of the ink container 1 is abutted, so that ink is supplied fromthegskpphse
of the ink container 1 to an wunshown recordi ng head through the ink

comuni cation tube 14. The recording head is provided at the 25 cartridge
bottomside Ilc and ejects the ink in response to an electric signal
supplied fromthe recording apparatus. Around the ink comunication 27 SEPT
2006 -12 tube 14, a sealing nenber 15 such as an O ring is provided to
prevent | eakage of the ink. In the cartybdge bottomside lic, a sensor hole
lidis formed which permts a free end portion 22a of a nechanical 5 ink
contai ner sensor 22 for detecting nounting of the 1ink container 1. The ink
contai ner sensor 22 provided on the carriage 21 is atillable type, and as

will be descrihed pergigadteng hdRbEPUDE §G8cRfathgni Okreapt akner 1 on the
ink jet cartridge 11 is detected by 10 the ink container tilting the ink

contai ner senspivided EOrpidvént easakbage her SeRsoinkol erhi ghbas a sufficient
size so that no interference occurs when the ink contai ner sensor 22 tilts.

The ink cont ataretrildgs boctomedigei hsertadsdhsbrohvnlefiidtisi dermadface | a
side into the opening Ile of the ink jet cartridge 11 having such a
structure, ashkdlovwermits garfre ¢bd.pontione28atafla mecbahycalt he ink
container 1 is placed in the opening Ile with such an inclination that
retenti ol cl aiml ofntaengnksensor 22 for 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 11d 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 1le
of the ink jet cartridge 11 having such a structure,
as shown in Figure 2, (b). 1In 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 11la
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 22Z.
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



20 container 1 faces the first cartridge side surface Ila having 4L,AQgpr 2006
retention hole 12, and the retention claw 2 is brought into engagenent wth
the retention hole 12. At this tinme, 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 IlDb.
Then, the ink container 1 27 SEPT 2006 -13 is pushed down, by which the
latch lever 3 flexes, and the sensor pughing projection 7 gradually tilts
the 1ink container sensor 22 in the direction indicated by an arrow A

until the ink container 1 is set inthe 5 ink jet cartridge 11. During the
pushing of the ink container, the retention claw 2 is pressed toward the

retention holgs Ridhed Boweacsy o i cenof 14heh | Béetr sevesxds, anfld
therefore, the engagenent between t retention claw 2 and the retention hol e

12 is not 10 ghe ndearddONALlyi vl sergpgetiod he grkdeanlpi pertd tsefurther
pushed down, by which as shown in Figure 2, (c), by which as shown in
Figure 2, (c¢)ink heontkisemppiengport2? of tie dhkectbomalméicdtéd Bputted to
the ink conmuni cation tube 15 14 of the ink jet cartridge 11, and the latch
claw 4 is ergagadrowtd, tinetlht the r atlentombahoée 13isbyethichthéhe nounting
of the ink container 1 into the ink jet <cartridge 11 is conpleted. In
Figure 25 theinipkjet cartridge 11. During the 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 iunk
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. In 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 1llc 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



container 1 is partly broken in the nei ghborhood of 20 the ink supph¥ePPsidos
for better understanding of the conmunication between the ink supply port 5
and the ink comrunication tube 14. The sealing nmenber nmounted around t ink
conmmuni cation tube 14 is sandwi ched between the bottomside |Ic of the ink
container 1 and 25 the bottomside Ile of the cartridge, so that it seals t
communi cating portion between the ink supply port 5 and the ink

comuni cation tube 14. At this tine, thgbg] SEPT 2006 -14 portion around
the ink supply port 5 in the bottom side Ic of the ink container 1, that

is, the neighborhood of the central portion of the bottomside Ic, is
slightly flexed by the reaction force of the 5 sealing nenber 15. However,

since t sensqjo MU kol Pl @ | akk “supp FPIIBe agli s ephe theL fbmst side

surface la, it is not influenced by the flexing, thus assuredly actuating

t ink containgrgesensat ahe Ttk SEsRAimshi NOtHA©) £StioMe 7 Oof the ink 10
container 1 in this enbodinent is disposed adjacent the retention claw 2,

and ther ef or aeidibqasidd andl thacear @eyl hed mersn tde ik sodtemneidd and the
ink jet cartridge 11 to permt the operation of the ink container sensor

22 with certaiat yis 16l iidgtet lgenSrxglishy nchproj@actian fopfet e sk@sor pushing
in this enbodinment, is provided in the recess fornmed by the step 6, and the
hei ght tBerecfedlsimptmember 15. However, 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 ig not

20 exposed beyond t bottom side ic 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



more than the depth h of the step 6, the abutnment surface 7a of tQﬁS@@ﬁ§aﬁ
pushi ng projection 7 is not 20 exposed beyond t bottomside is of the ink
container 1. Therefore, even if the ink container 1 is inadvertently |et
fall when the ink container 1 is nounted 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 enhangg_the nmechanical 27 SEPT 2006 -15
strength of the bottom side of the ink container. Thus, deformation can be
avoi ded agai nst the change in the anbient conditions and nounting
mani pul ation of the ink container into the cartridge. The provision 5 of

the sensor pushi&ggPhobecthenbdtitdmt Be@deee@SThePhak doa thy reie st epped
portion 6 is effective to inprove t positional accuracy, thus assuring the

operation of tThessedsdormibeeandafkmbedareintipdl@ghiigyne thel $hangehdmnti c vi ew
of an ink container according to a second enbodi nent of the present
i nvention, whehei amba¢niscandidéonsewnd( bpunting mantipmlaitdwn leifgure 4 is
schematic view illustrating process of nounting of an ink container 15
according to the sekondnéabodrnintootheheaptesdde. | Mhenpirowisilver ei n (a)
shows a state in which the ink
5 of the sensor pushing projection 7 in the recess
provided by the stepped portion 6 is effective to
improve t positional 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 bottom view., 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 105¢c, 105m, 105y in the

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



container is not nounted; (b) shows a state in which the ink cont&-Reprhéos
in the process of mounting; (c) shows a state in which the nounting
mani pul ati on has 20 been conpleted. The ink container 101 of this
enbodinent is the same as that of the first enbodiment in the basis
structure, but the inside thereof is divided into three chanbers, which
contain cyan, magenta, yellow 25 inks, respectively. The chanbers are
provided with respective ink supply porig-105c, 105m 105y in the bottom
side 101c. In the first enbodinent, the step 6 27 SEPT 2006 -16 is forned
in the bottomside Ic at the first side surface |la side where the retention
claw 2 is provided, and the projection 7 is provided in the recess

provi ded by t1{stepriedHoneyRE, bbBtbhi si8cenmbodiMeRk, farsitepilies is fornmed in
a bottom side 101lc at a second side surface 101b side where the |atch
|l ever 3 is preurdede aadsddeenherepthbi ngtpnejieat caaw $041sis provided in the
recess provided by the step 106. The sensor pushing projection 107 is not
10 proj ected powmidetheabdt tbm prdéed®lon Butisi sropridedctiad the t he direction
perpendi cul ar to the second side surface 10lb direction. Mre particularly,
an abut nent seceaseptoviadefl bletsshspr 6pusHpongvproj éat itbAas 107 which pushes
the ink container sensor 122 is 15 positioned right bel ow the second side
surface 101b @sbodiment, a step 106 is formed in a bottom side 10l1c
at a second side surface 101b side where the latch
lever 3 is provided, and a sensor pushing projection
{ 107 is provided in the recess provided by the step
106. The sensor pushing projection 107 is not
10 projected toward the bottom side 101c, 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 1lic
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 11ild is formed in a second cartridge



shown in Figure 3, (b). The ink jet cartridge 111 of this enbodi ment; sgp$ 2006
also carried on a carriage 121 which is 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 enbodi nent. However, the
cartridge bottomside Illc of the ink jet cartridge 111 is provided with

i nk 25 conmuni cation tubes 104c, 104m 1Q4y corresponding to the ink supply
ports 105c, 105m 105y. In addition, the sensor hole Illd is fornmed in a
second cartridge 27 SEPT 2006 -17 side surface 111b, and the ink contai ner
sensor 122 is provided on a carriage 12la side (second cartridge side
surface 111b side watfraot thebcaandaghel2hk Beheainvg tenkogung25ist he
description will 5 be nade as to the process of nmanipul ati on of nounting
the ink contapnevid®éd onta theriakej ¢Rlaastidedgeetdhd Absdridgehi s

enbodi nent, the manipulation process is generally the sane as wth first
enbodi nent. 19ide soréadet dilllb shdei wkldonfather cagsrphgeed2li.n t he opening
111e of the ink jet cartridge 111 with such an inclination that retention
claw 102 of the ink cBafarnéng10e Figuset he thesdesgripitdge wiidd surface

111la haV|ng the retention hole 112. At this tinme, the
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
such an inclination that retention claw 102 of the ink
container 101 faces the first cartridge side surface
11la 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,



15 sensor pushing projection 107 abuts the ink container

i nk cont ai ner

toward the retention hole 112 by the reaction force of

sensor 122.gpF08006

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
pushi ng projection 107 gradually tilting the ink container sensor
During the pushing of the ink container, the retention claw 102 is

and therefore, the engagenent 25 betweenjg_retention claw 102 and t

retenti on hol

is further pushed down, 27 SEPT 2006

20 sensor
122.
pressed

the latch | ever 103,

he

e 112 is not unintentionally disengaged. The ink container 101

-18 by which as shown in Figure 4,

(c), by which as swoon in Figure 4, (c), the ink supply port 105 of the ink
contai ner 1 ilsy ablut¢ledas oshdmeni hik Ebguvai 4at (on,t bhbewhidtB ak &heonnk j et
cartridge 111, and the latch claw 5 104 is engaged into the latch retention

hol e 113, by

imhF tgutded no(o} i nghef itkesupklgopbaine@n5161 itheoinke

ink jet

cartridge 111 is conpleted. The bottom side 101c is slightly defornmed by

t he bottom sicdenti®irenflthe abkttedt &pnehe ldnkandmnheica®ioar tunbdge bottom
side Il c sandw ches the sealing nenber 115. Particularly, the dista
the ink supply4pofttheoshnkoiehecaehsbdgpushingapdofbet lahchozlaws shorter

than t distance fromthe ink supp

10

15

20

25

Ig port 5
104 is engaged 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 101lc is slightly deformed by
the bottom side 101lc of the ink container 101 and the
cartridge bottom side 11c 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
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
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 sensor 122 can be assuredly operated without
influence of the flexing of the bottom side 101c of
the ink container 101.

Furthermore, in this embodiment, the sensor

nce from



to the sensor pushing projection 7 in the first 15 enbodi nent, andi7sgpT 2006
therefore, t influence of the deformation is larger than inn the first
enbodi nent. However, in this enbodi nent, the abutnent surface 107a of the
sensor pushing projection 107 in this enbodinent, is disposed right bel ow

t he second side 20 surface 101b, so that displacenent of the sensor pushing
projection 107 in the direction of the reaction force of the sealing nenber
115 is very snall. Therefore, also in tfhgs enbodi ment, the ink container
sensor 122 can be assuredly operated wi thout 25 influence of the flexing of
the bottom side 101c of the ink container 101. Furthernore, in this

enbodi nent, the sensor 27 SEPT 2006 -19 pushing projection 107 is di sposed
bel ow t he | atlshimyerdP3:tide Spaces bél sposed abebovetke 188chan be
effectively utilized. By doing so, the inner volume of the ink container
101 is not reduoad,l1@hd the hepatoriee lew| fir et @molatveof 10Becankbean be
assured. In addition, the ink container sensor 122 can be disposed

adj acent t he efdiadaigee by det sLiifede 1Bl adohnghsoi stha doner walumef the
carriage 121, and therefore, the assenbling accuracy is inproved, and the
10 positi onalofacidig ok eemehnghel@bnigi pet pedneed, ppdj ection 107 and the

i nk container sensor 122 can be i nproved. .
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

o

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



The contai ner pushing projection, as shown in Figure 7 by referencg QHyyBh@l
117, may be in the form 15 of a rib, and the portion which is not contacted
to the ink contai ner sensor nay be beyond recess provided by the stepped
portion. By enploying the container pushing projection 117 in the formof a
rib, the nechanical strength of the container pushing 20 projection is
enhanced, and the contact surface 117a can assuredly operate the ink

contai ner sensor at the time of nountinggthe ink container. (Third

Enbodi ment) Figure 5 is a schematic view of an ink 25 container according
to a third enbodi nent of the present invention, wherein (a) is a side view
thereof, and (b) illustrates a sensor pushing projection 27 SEPT 2006 -20

provi ded on tBeobelkdMos d@eobolthen aticlk logvanhed.lathe, Idvdictdresrigd this
enbodi mrent are the sane as those of second enbodi ment except that abutnent

surface rel at kteut@uiree bk thort @mbed imRnIon rthiitlke isane o tidiesd &f de of
t he sensor pushing projection, is inclined, and therefore, the sane
ref erence nuneeebadagmbiodimiene exeeentd tdrbiodibnemterstr esvasixigned to the
el ements having the correspondi ng functions, and the detailed descriptions
for such el eneptlatave dwi tthed ifndr cOd taiimelr ciemsorThdrisdnsicr g ushi rign
projection 207 is inclined
5 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 101c 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.



by an angle a relative to the step surface 106a of the step 106 pargkpehoos
with the bottomside 101c of the ink container 101. 15 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
mounting, wherein arrow A shows a noving direction of the sensor pushing
projection, and arrow 20 B shows a noving direction of the ink container
sensor. Since the abutment surface 207a_¢efi-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 sane direction. By doing
so, the operation is assured without stress inparted to the ink contai ner
sensor 122. 27 SEPT 2Qf61e- ZheWhnkventheni huenbeen Baschedrddasam bed with
reference to the structures disclosed herein, it is not confined to the
detail s set fsetrbrandet hbsthppkitcatitanessdisténded heredver itudhs

nodi fications or 5 changes as may cone within the purpose of the

i mprovenents ootthenfdopd &b the fleithdwsnged!| domgh 30dd 1Hhis20 25

application is intended to cover such modifications or
5 changes as may come within the purpose of the

improvements or the scope of the following claims.

10

15

20

25



27 SEPT 2006 -22 WHAT IS CLAIMED I'S: 1. An ink container detachably
nountable to an ink jet recording apparatus which includes a cartr RUGEPT 2006
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 recording head and which takes a bottom
position in use; a substantially vertical 247 de havi ng an engagi ng 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 side; oj £t but ment portion, provided 20 adjacent said
R LR SR b

vertical side ( F'or -displacing the nechanical switch. 2. An
ok contanper aceon! na Sl Aty BB R RBSREBLT TR 2o o
of Saiq bOttOHh%i%%T 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 1s 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
battom 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 sald 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.



