1 LIQUI D CONTAI NER AND | NK JET RECORDI NG APPARATUS FI ELD OF THE | NVENTI ON
AND RELATED ART: 5 The present invention relates to a liquid container,
nore particularly to a liquid container wusable with a structure wherein a
state of liquid container such as a remaining ink amount in the ink
container is notified by light emtting neans such as 10 LED. Wth recent
w de use of digital canmera or the Ilike, there is increasing demand for the
printing through direct connection between the digital canera and a

recordi ng device w t hout 5 (PC) (non-PC printing) The
printing with direct conﬁé&ﬂ@ﬁ@lﬁwggq | camera with a printer is
called "canera direct pcjpting" i I demand is for the
printing by direct nDunEPRng? gﬁEB%ﬂﬁgﬁngg%ggikggory medi um of a card type
on a printer, 20 the information nmenory nedi um bei ng detachably nountable
on the digital canera (non-PC printing). This is called "card direct

printing” lnfﬁgibtb%nTE% fﬁ%ﬁﬁ?fdﬁjﬁﬁﬂtﬂﬁLﬂ 1ﬂﬁ¥n printer integrally
er n

having a prin mechani sSm and “a scanner nechani sm and 25 therefore having

a copyi ”g?func.“ on %lﬁ%%}%eé’éﬁtO¥n9e%€§oaaflgl£yééh@é fayipg;he direct
printing Tunction w use of a PC
container, more particularly to a liquid container
usable with a structure wherein a state of liquid
container such as a remaining ink amount in the ink
container is notified by light emitting means such as
10 LED.

With recent wide use of digital camera or the
like, there is increasing demand for the printing
through direct connection between the digital camera
and a recording device without a personal computer

15 (PC) (non-PC printing). The printing with direct
connection of the digital camera with a printer is
called "camera direct printing” Another increasing
demand is for the printing by direct mounting of an
information memory medium of a card type on a printer,

20 the information memory medium being detachably
mountable on the digital camera (non-PC printing).
This is called "card direct printing" In addition, a
so-called multi- function printer integrally having a
printer mechanism and a scanner mechanism and

25 therefore having a copying function without use of a
PC, and further having the direct printing function

without use of a PC.



In an ink jet printer, it may desirable or is demanded by a user that
information on the state of the ink container such as a nmounting state or
remai ni ng i nk anount of the ink container, for exanple, 5 is notified to
the user. For exanple, if the user is aware of shortage of the remaining
ink anpbunt in the ink container in use, phe user can exchange the ink
container wwth a fresh one before the user starts printing. By doing so,
the trouble that printing is 10 deffective due to the ink contai ner becom ng
enpty during a printing operation with the result of waste of the
recording material can be aubijletd pbeforehandt mHeyedesdreblsuch iisf or mati on
is transmtted too a PC connected with the printer, and the event is 15

di spl ayed on demancisshdtiera disspt dihat hiust qrond omeen Hehe usteatefofhe event.
When the so-called non-PC printin is used, it would be considered that
display is pieviided Qﬂﬂttaﬂélqmlﬂv s@rtﬂyﬂ@#n‘tifég pPiateroxo display the
event or information. However, the 20 provision of the display results in

i ncrease in deMAlEmMY side JRowRe @fihg@rlnén@qmﬁaamﬁq”(ﬁ@rtQK?MR%ﬁgn of
the printer would be adversely affected, and for this reason, it is not

al ways de8i r dtfl datd forestitRe e dﬁﬁﬁay For ©e¥@mpdien ddsdis WSSE tife printer.
Even if a 25 display is provided, it does not nean that user can be given a
very clear i mfiakR iYh Sheage |ED the FRRR RN Rot ik yaRpantiseh Brea 3

ink container in use, the user can exchange the ink
container with a fresh one before the user starts
printing. By doing so, the trouble that printing is

10 deffective due to the ink container becoming empty
during a printing operation with the result of waste
of the recording material can be avoided beforehand.

Heretofore, such information is transmitted too

a PC connected with the printer, and the event is

15 displayed on the computer display, thus notifying the
user of the event. When the so-called non-PC printing
is used, it would be considered that display is
provided on the main assembly of the printer to
display the event or information. However, the

20 provision of the display results in increase in cost
and size of the printer, and in addition, the design
of the printer would be adversely affected, and for
this reason, it is not always desirable to provide a
display on the main assembly of the printer. Even if a

25 display is provided, it does not mean that user can be
given a very clear indication.

Use of LED is known to notify the user of a



state of the ink container. Japanese Laid-open Patent Application Hei

4- 275156 di scloses the provision of two LEDs on an ink container which is
integral with the recording head, wherein the LEDs are lit on in tw 5
patterns indicative of two | evels of the remaining ink anmount. Mre
particularly, the use is made wth nmeans,3 provided on the ink cartridge
which is integral with the ink container, for counting the nunber of

el ectric power supplies to the ink jet head. Further, the use 10 is nade
wi th neans for storrngcthe count, a LED for near end display which is lit
on when an i r# heodmk F@é]d:ﬁééleé -pr d8BRBRAPNEG 1AsP AN i i nat i on
val ue and an _ink enmpty LED which is lit, on when the ink enpty

di scri mi nat i SPRAIGH 18 HedcHed /WA %ﬁ@%%ﬁ%tﬁﬁ%ﬂ%%@ s‘?%t e of the

i nk container can be notified to the user Si m | arlr%/ anese Lai d-open
Pat ent Appl R |It§iP52(§l§‘Zai§b PrEA eSS HhHgh %eg’fﬁov"l’ﬂ%tél on an ink

cont ai ner n a carr e for carryi dthel which |ights on
in accordanc§ SitarQ r&%rpeﬁarﬂ'n hene %’rr&g}ﬁtf‘ S &0 ]d}ragg?rbsje% 'f‘ﬁool? of
four ink contai,ners |s ovr ded W a ot her hand, in order to
oot the Somiat et gfte'%rtr LS Tt gt T RS b or

| i ght cyan i nk &1 us&d i n a | ti ggrto th cogveritl onal fo n colar i nks
(bl ack, yell S rnigtent a rant yanj‘1 I]—'&’r’t hernore, "dséor <o- caIn} &d's Parti cul ar
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provided on the ink cartridge which is integral with
the ink container, for counting the number of electric
power supplies to the ink jet head. Further, the use

10 is made with means for storing the count, a LED for
near end display which is 1lit on when an integrated
count reaches a predetermined near end discrimination
value and an ink empty LED which is 1lit on when the
ink empty discrimination value is reached. With this

15 structure, the state of the ink container can be
notified to the user.

Similarly, Japanese Laid-open Patent
Application 2002-301829 discloses that lamp is
provided on an ink container or on a carriage for

20 carrying it and the lamp which lights on in accordance
with the remaining ink amount. It also discloses that
of four ink containers is provided with a lamp.

On the other hand, in order to meet the demand
for a higher image quality, light magenta ink and/or

25 light cyan ink are used in addition to the
conventional four color inks (black, yellow magenta

and cyan). Furthermore, use of so-called particular



color ink such as red ink, green ink or blue ink. In such a case, seven to
nine ink containers are nounted on the ink jet printer. Then, a nmechani sm
for preventing the ink containers frombeing mounted at 5 erroneous
positions is desired. US Patent No. 6302535 discloses that engagi ng
configurations of the carriage, the ink eontainers are nade different from
each other, so that erroneous nounting (incorrect position) is prevented,
when the ink containers are nounted on the 10 carriage. Above-di scussed
Japanese Lai d-qpen Patent Application Hei 4-275156 discloses a structure of
the ink cartGoldde iters8ich 29 184 o ki ISP ikt nk: plditht circuit
board for electrical comrunication 15 with the main assenbly of the printer
However, witBUctuch @& r RAHE, T Midikienk CPHRE e 1D Beurtedosi ti on

al | owi ng easy observation by the user, the PC plate has to be placed at the

sane to posi Profhesiifde J&thPBE Rt e Ty ue e8RS i°Tconnect i ng porti on

20 for electrical comunicatigon with the main assenbly of the printer, the
Catitude of (G ENerEt 15 GYHTHETT (LA RF B CBRGFHRT ca the use | s
made with_a |arge area PC plate to over otgyt;}e pretf abl 0 ition of
the el ect Pi c&T EBIFRER NG Portion A it prefd e?\{?o'rt 0 t he LED.

ey ) 0853 oA L DEaFRS, b5 BUE! Ui g
the ink containers are made different from each other,
so that erroneous mounting (incorrect position) is
prevented, when the ink containers are mounted on the

10 carriage.

Bbove-discussed Japanese Laid-open Patent
Application Hei 4-275156 discloses a structure of the
ink cartridge wherein a LED for display is mounted on
a print circuit board for electrical communication

15 with the main assembly of the printer. However, with
such a structure, in order to place the LED at a
position allowing easy observation by the user, the PC
plate has to be placed at the same to position. Since
the PC plate includes electrical connecting portion

20 for electrical communication with the main assembly of
the printer, the latitude of the arrangement is
limited. It would be considered the use is made with a
large area PC plate to cover both the preferable
position of the electrical connecting portion and the

25 preferable portion of the LED. However, doing so
increases the cost. If the structure disclosed in

Japanese Laid-open Patent Application Hei 4-275156 is



incorporated in a printer which carries a plurality of independent ink
containers for the respective colors, the structure for nounting the ink
container to the printer is limted, and therefore, the substantive 5
capacity of the ink container has to be reduced, or the printer has to be
upsi zed. On the other hand, Japanese Lai d5open Patent Application

2002- 301829 sinply discloses that ink warning lanp is provided at such a
position that user 10 easily recognizes it. However, it does not disclose a
preferable structure for supplying .the electric power or the signal to the
i nk war ni ng R&GPIPELGHheE dar @ o1t 'egruf”guéﬁbfca S AR bben ‘?’gt ent
Application ,2002-301829,, | ead wire connecting the ink jet 15 recording
appar at us and R SHHIE a i F9 N&Ls s‘{;’grgetgteeg(.esé?ﬁ‘:tal‘ﬁ%ncb °b¥ wiring

| eads correspondi t.o t he nunber .af | war ni ng | anps are necessitated
with the resdit® (?‘P‘qféwlﬁec K %‘ﬂtﬁd‘%%‘? Hé}q%f‘%?réta%%lf FAcrRase, and in
addition, the wiring. ead and 20 th onnecting .portion wll.deteriorate the
easy observz?tril(f’r%er\%ﬁ%altlfﬁlsnceér Je Clel;rte,erh(EOV\o/ervee’r ,@5e Au Se%rl\ér(l) lV%\/i ring | eads

correspongi ng. | Qacti*{t%; g:%‘?{e qfn giﬁ%t"?frﬂ!f‘%alsa’ﬁ) B & dgeess) taped wth the

result of ™ co I Cated W Ting an erefore cost increase, and In 25

Lo, e A A i et porty o i deterorate the
2002- 301829 6 On the other hand, Japanese Laid-open Patent

Application 2002-301829 simply discloses that ink
warning lamp is provided at such a position that user

10 easily recognizes it. However, it does not disclose a
preferable structure for supplying the electric power
or the signal to the ink warning lamp. From Figure
6 - Figure 8 of Japanese Laid-open Patent Application
2002-301829, a lead wire connecting the ink jet

15 recording apparatus and the ink warning lamp is
suggested. But a number of wiring leads corresponding
to the number of ink warning lamps are necessitated
with the result of complicated wiring and therefore
cost increase, and in addition, the wiring lead and

20 the connecting portion will deteriorate the easy
observation. With this structure, however, a number of
wiring leads corresponding to the number of ink
warning lamps are necessitated with the result of
complicated wiring and therefore cost increase, and in

25 addition, the wiring lead and the connecting portion
will deteriorate the easy observation. In addition,

Japanese Laid-open Patent Application 2002-301829
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e ink container is nounted on a wong position,
addition, the operationality in the mounting and

demounting of the ink container may be poor.

These problems are more significant recently as
a result of the tendency toward downsizing and
multi-function. Particularly in the case of a
multi- function printer in which a scanner is placed
at the top of the printer, the position for the
display is more limited, and therefore, it is desired
to satisfy both of viewability and operationality.

The display is used not only to notify the user
of the information but also to permit proper control
of the main assembly side of the apparatus.

The consideration will be made as to the case
wherein a lamp is provided on an ink container as
disclosed in Japanese Laid-open Patent Application
2002-301829. The main assembly side controller has to
identify the ink container which is recognized as
containing less ink. To do this, it is necessary to
identify the ink container to which the signal for
turning the }amp on is to be sent. If, for example,

the ink container is mounted on a wrong position,



there is a liability that information of the small anmount of the remaining
ink is displayed for another ink container which contains a sufficient
anount of the ink. Therefore, for the em ssion control of the 5 displaying
device such as a lanp or the like, it is a prem se that positions of the
ink containers are correctly known. As for the structure for specifying the
nmounted positions of the ink containers, U S Patent No. 10 6302535

di scl oses that configurations of the engaging positions of ink containers
are made different @ depending on the colors of the ink containers. However,
in such a caddeia is g ehrabe thathahiiebrrBihee’ ohathagSBehti gurati ons
depending on the colors of the.15 ink to contain have %o be manpuf act ur ed,
with the restiQuRf of stRfarRBRE R0 t ek e ufbeR1RYRY £95t 2WAFRRT is nore
significant wth the increase,&é t he nunber of __the colors og the ink. It
woul d be posstBf CRRERIPFHHTPER sSPOMRHBS cantrbi L F LRl PPRUbuPtf or each of

the LEDs of the in cQnt ai ners, d the emtted light is recei.ved by a
{)Eot or tecept O{tq?(? xlerfl;k![ n%?‘r‘?erf tﬁ;ﬁt'e_&,%k efl%ﬁnjbsr?]t%cjﬁh%lf? ocfft Wet ﬁt at ehof

e out put, e sition,of.the ink container is e ie such a
structure% ZSQ%%§PT¥iP%fd?%%C?niu%%n?%i%e a%%SOfMBh?Uﬂ%k?On%F nanely, to
emt the light_ to.the photoreceptor t otify, the ser_of the state of the
i nk Containerp%%%l?% %ﬁ@? Q%%lgfons oP Qhe 1Xk contglners are

correctly known.
As for the structure for specifying the mounted
positions of the ink containers, U.S. Patent No.

10 6302535 discloses that configurations of the engaging
positions of ink containers are made different
depending on the colors of the ink containers. However,
in such a case, it is required that ink containers
having configurations depending on the colors of the

15 1ink to contain have to be manufactured, with the
result of disadvantage in the manufacturing cost which
is more significant with the increase of the number of
the colors of the ink.

It would be possible that light emission

20 control is carried out for each of the LEDs of the ink
containers, and the emitted light is received by a
photoreceptor fixed in the printer, wherein on the
basis of the state of the output, the position of the
ink container is identified. With such a structure,

25 the LED of the ink container has two functions, namely,
to emit the light to the photoreceptor to notify the

user of the state of the ink container and to emit the



|ight to specify the position of the ink container. Here, the user possibly
| ooks at display portion of the ink container in the printer in various
directions. In view of the fact, it is desirable to 5 emt the light in a

wi de range. On the other hand, the photoreceptor provided fixed in the
printer, and therefore, the positional relation relative to the display
portion of the ink container at the tinme of detection is substantially
predeterm ned. Fromthis 10 standpoint, therefore, the display portion
desirably directs the light in the range as small as possible although the
range has to ld@hdr BhesRAsUHY fd'e AT HRR f & ProtReaR®F-in the
printer, since then the |light intensity is high to assure a |ight quantity
15 enough for the phBesEecEpEorSeThiesSsiRéYdilepkay atpBieiPdRYis required to
satisfy these contradictory . functions. Accordingly, it is a principal

obj ect " of t h@oricdeRE ithRentnorrentHrRA ddl diP¢ kE EoFRhi HerVagiowsr ecor di ng
or printing apparatus and a recordi printing systemwherein both of

, ng or

the operatio 4%%F%9ﬂ?'t@ﬂ3?&%%%&ﬁl€h% et satt skacteiyraktei &anot her

obj ect of the present inventjon to provide an ink container, recordi ng or
printing °25 st it Jr‘éc%r"ﬂlr‘ﬁfg HOPT ntqrhd:li"?_yﬁté}ﬁﬁ\ﬁ?\l@n tﬁtﬁ h of the
vievabi ity by the user, and Lhg, SUALLILY 191 ARSI gL, Quanyity recei ved by

therefore, the positional relation relative to the
display portion of the ink container at the time of
detection is substantially predetermined. From this

10 standpoint, therefore, the display portion desirably
directs the light in the range as small as possible
although the range has to cover the mounting tolerance
of the photoreceptor in the printer, since then the
light intensity is high to assure a light quantity

15 enough for the photoreceptor. Thus, the display
portion is required to satisfy these contradictory
functions.

Accordingly, it is a principal object of the

present invention to provide an ink container, a

20 recording or printing apparatus and a recording or
printing system wherein both of the operationality and
the viewability are satisfactory.

It is another object of the present invention

to provide an ink container, a recording or printing

25 apparatus or a recording or printing system wherein
both of the viewability by the user and the stability

of the light quantity received by the light receiving



portion are satisfied. According to an aspect of the present invention,
there is provided a |iquid container for accomodating liquid for use with
an ink jet recording apparatus, 5 said container conprising a light emtting
portion; an electric contact for receiving a signal for actuating said
light emtting portion fromthe ink jet recording apparatus ; and a |ight
gui de portion for guiding the Ilight fromsaid |ight emtting portionto a
di splay 10 portion which displays information by the Iight from said |ight
emtting portion energing therefrom According to another aspect of the
present inveRAWHOBALE bEHdiTg §brtion is an inclined surface of said

| i ght gui de portion provided at an end thereof 15 opposite froman end for
recei ving the |ight Rpsﬁrgapa tpj ght askecti 1§ 58 IR SR oFRTSRE 1 a
further aspect. of the present inventjon, said |ight guide portion conprises
a part ext enfdt9%f i bs PIRERIL 3 hed 1 re@ tdhPahdf A parfeoPBodRtenRding in a
direction different fromthe  predeterm ped direction. According to a
further aspec%l%ﬁlqrﬁpﬁn¥§ﬁnﬁlé%rﬂﬂwﬁ?%nle%afﬂc?ﬁ 1ngt aPRREAEIFAg appar at us

i ncl udes rreans.cﬁor i ncjll)arti ng a relative vement .get ween s;?i.d 25 _liquid
cont ai ner “and& ¢ i PRI R VAP P 1RO f ot 9Nt BB UFhGIt RBTFEGR! 8Rer gent

from sai d i sp) 2y, POLt Qo BNELWNELELT, RS S°E0QLDY dLrectign g the same

said light emitting portion from the ink jet recording
apparatus ; and a light guide portion for guiding the
light from said light emitting portion to a display

10 portion which displays information by the light from
said light emitting portion emerging therefrom.

According to another aspect of the present
invention, said bending portion is an inclined surface
of said light guide portion provided at an end thereof

15 opposite from an end for receiving the light from said
light emitting portion.

According to a further aspect of the present
invention, said light guide portion comprises a part
extending in a predetermined direction and a part

20 extending in a direction different from the
predetermined direction.

According to a further aspect of the present
invention, said ink jet recording apparatus includes
means for imparting a relative movement between said

25 liquid container and a light receiving portion for
receiving the light emergent from said display portion,

and wherein the scanning direction is the same as the



predeterm ned direction. The liquid container of the present invention is
usable to liquid ink, and the present inventionis also directed to an ink
jet recording apparatus 5 capable of printing using the liquid container as
an ink supply source. According to the present invention, the |ight

em ssion source and the display portion ape separated, and they are

i nterconnected through a |ight guide 10 which is provided on the liquid
container. This elimnates wiring lead or the |ike for-the purpose of

el ectric power supply or signal exchange, which adversely affects the

vi ewabi | ity @redefermp@dctdigiedtiign. According to this feature, the light 15
em ssion source and the display portion can be disposed inexpensively at
respective positionsThRi thauafecoptpinny PEspBet PYEPENtByNIEINEG 5o, the

| atitude of the position of the display portion is assured, and, therefore,
the user can igadigaplgndaskifEdl yitot iFn1dedTD RFeIeEL preRR el of nkd
information relating to the 1liquid container. |In addition, by bending the
optical axis ahBO & IeEIhg RN |iYhtI By BEIFHITNARPRIFIEER of the [ight
gui de portion, faor, exanple, the enmerging 25 direction of the |light can be
control | ed s&atﬂ?iilq i YhtPT Rt e We‘g‘?? TIPS PR P HRE d?%pg’&y portion

posi tioned f%%ﬁtgiagf¥u§gh£§gwenlence. 11

According to the present invention, the light
emission source and the display portion are separated,
and they are interconnected through a light guide

10 which is provided on the liquid container. This
eliminates wiring lead or the like for the purpose of
electric power supply or signal exchange, which
adversely affects the viewability and the
operationality. According to this feature, the light

15 emission source and the display portion can be
disposed inexpensively at respective positions which
are optimum, respectively. By doing so, the latitude
of the position of the display portion is assured, and
therefore, the user can easily and assuredly notified

20 of the predetermined information relating to the
liquid container.

In addition, by bending the optical axis by
reflecting the light by an inclined surface of the
light guide portion, for example, the emerging

25 direction of the light can be controlled so that light
can be assuredly directed to the display portion

positioned for the viewing convenience.



The feature that the |ight guide portion conprises a part extending in a
predeterm ned direction and a part extending in a direction different from
the predetermned direction, is 5 effective to acconplishes a structure
whi ch satisfies both the viewability by the user and the stability of the
i ght quantity received by the Iight receiving portion. These and ot her
obj ects, features and 10 advantages of the present invention wll becone
nore apparent upon a consideration of the following description of the
preferred enbodi nents of the present invention taken in conjunction with
the acconpanyi ng drBifnfgatuse BrRreEr BReCRL gt ONUERe TPRTDRAW NGS: Fi gure 1
is a side view (a), a front view (b), and a bottomview (¢c) of an ink
cont ai ner acEOPHIAGSS0 2 Pt & Jreift DoPREIREEERR | nvention. 20
Figure 2 is a schematic sjde vieM/gaz and an, enhff ed view (b) of a mgjor

i Y

part thereof A1599HQY &h@ Mt i N9 gt Pot®R on and the Iike
provi ded on the jink container according to the h first enbodi nent of the
present i nveftitdFrens {§WP§h?iQf%é%ﬁ%%?%ﬂng?%ﬁegﬁﬂfqyf%%ﬁﬂ view (b) of
an exanpl e of controll er substrate nmounted on _th jQ¥ cont aj ner of the
first enbddi ec § §c§ﬁ§§qﬁPllshes a structure which satisties

both the viewability by the user and the stability of
the light quantity received by the light receiving
portion.
These and other objects, features and

10 advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

15
BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1 is a side view (a), a front view (b)
and a bottom view (c) of an ink container according to
a first embodiment of the present invention.
20 Figure 2 is a schematic side view (a) and an

enlarged view (b) of a major part thereof,
illustrating functions of light guide portion and the
like provided on the ink container according to the
first embodiment of the present invention.

25 Figure 3 is a side view (a) and a front view
(b) of an example of a controller substrate mounted on

the ink container of the first embodiment, and a side



view (c) and front view (d) of another exanple of a controller substrate.
Figure 4 is a schematic side viewillustrating a nodified exanple of the
first enmbodinent. 5 Figure 5 is a schematic side viewillustrating another
nodi fied exanple of the first enbodinent. Figure 6 is a schematic side view
illustrating another nodified exanple of ithe first enbodinment. Figure 7 is
a schematic side viewillustrating 10 another nodified exanple of the first
enbodi ment. Figure 8 is a schematic side view illustrating another nodified
exanpl e of the first enbodinent. Figure 9 is a schematic_side view

i1l ustrating &irfot hed) ot fiantexaf e(df eheanether cppphentf as Figure 10
is a schematic side viewillustrating another nodified exanple of the first
enbodi ment . FAHurEl kel jsukstyatsdecti ve vi ew of an exanple of a recording
head unit to which the ink container_ according to the first enbodinent is
det achably 20 mount aBRgUrei uié 22Srhepatigt éé%@nﬁfﬁteiwngﬂdﬁ@r%ﬁa}tdﬁbg(a) - (¢)
of the ink container, to the recorﬂing head wunit. Figure 13 is a perspective
view (a) of & MBSt PRl lintie ¢ r?‘éc%‘l‘}?/(?ﬁilbm‘g%ﬁ'fromthe i nk
goggfggggts} o efrect Bigaierd 09 OPLLALA 2 49ud e 1 AN ! e and

another modified example of the first embodiment.
Figure 6 is a schematic side view illustrating
another modified example of the first embodiment.
Figure 7 is a schematic side view illustrating
10 another modified example of the first embodiment.
Figure 8 is a schematic side view illustrating
another modified example of the first embodiment.
Figure 9 is a schematic side view illustrating
another modified example of the first embodiment.
15 Figure 10 is a schematic side view illustrating
another modified example of the first embodiment.
Figure 11 is a perspective view of an example
of a recording head unit to which the ink container
according to the first embodiment is detachably
20 mountable.
Figure 12 illustrates mounting operations
(a) - (c) of the ink container to the recording head
unit.
Figure 13 is a perspective view (a) of a
25 recording head unit for receiving ink from the ink
container to effect a recording operation according to

another example, and a perspective view of a carriage



usable therewith, and a perspective view (b) showng a state in which they
are connected with each other. Figure 14 is a perspective view of an outer
appearance of an ink jet printer usable with the ink 5 container. Figure 15
is a perspective view of the recording device of Figure 14 with the main
assenbly cover omtted. Figure 16 is a sghematic side viewillustrating 10
function of the light guide portion provided on the ink container according
to the second enbodi nent of the present invention. Figure 17 is a schematic
side view of a nodified exanple of Figure 16. 15 Figure 18 a side view (a),
a front viewYsablsmdhergwittlomandwe (R9rIWeERL TAKV Wt AP hesholiied 8s a

| i qui d contai ner according to another exanple of the second enbodi nent.
Figure 19 is Eachermtitl & dehsy e ¢ JorrCeed whtneachedtdeEw (b) of a

maj or part of the Ii%ht guide portion to illustrate the function of the
light guide portionEFipigard426si @ RegS@ECH dw (Varvad &% e Xiew (b) of
the side view according to a npdifjed exanple 25 ff the structure of Figure
18. Figure 2PRREF AR U P (H}X Lt R praer viedPlepy1th bBet dfvi ew (c)

and a front vi ew(dg of an ink 14
5 container.

Figure 15 is a perspective view of the
recording device of Figure 14 with the main assembly
cover omitted.

Figure 16 is a schematic side view illustrating

10 function of the light guide portion provided on the
ink container according to the second embodiment of
the present invention.

Figure 17 is a schematic side view of a
modified example of Figure 1l6.

15 Figure 18 a side view (a), a front view (b) and
a bottom view (c) of an ink container which is a
liguid container according to another example of the
second embodiment.

Figure 19 is a schematic side view (a) and an

20 enlarged view (b) of a major part of the light guide
portion to illustrate the function of the light guide
portion.

'Figure 20 is a side view (a) and a front view
(b) of the side view according to a modified example

25 of the structure of Figure 18.

Figure 21 is a side view (a), a top plan view

(b), a bottom view (c) and a front view (d) of an ink



container which is a liquid container according to a third enbodi nent of
the present invention. Figure 22 is a schematic top plan view (a) of a
recordi ng device on which a plurality of ink container 5 1 shown in Figure
21 are carried, and a schematic view (b) illustrating the ink containers
facing the light receiving portion proviided at a | ower position of the
printer, while the carriage is noving. Figure 23 a schematic side view
illustrating 10 functions of a light guide portion of an ink container
described in Figure 22. Figure 24 is a schematic top plan view illustrating
anot her exanptentoiireroniiguris ionlbjuidhecontyhmeyuraeopdibgoho a5 Figure 25
is a schematic top plan view illustrating a further exanple of the

confi gurati orthofrd téebodimnigue Het horerotenti Yivenpbonrs a side view (a), a
top plan view (b), a bottomview (c) and a front view (d) of an ink 20
contai ner which is aFAsyirei éd dRamplsehematie Epodilmdntvish Haguref A. Figure
27 is a schematic front view (a) of a recording device which carries a
plurality of ??ﬁpr%b%ga?%%¥%e1O%hﬁﬁhchnaF?b%F%12ﬁy %ﬁdlﬁks€ﬁ€ﬁﬁﬂpérV|em125
(b) |IIustrat|n the jnk_containers facing, the |i recei ving portion
provi ded & all pﬁ%l??%ﬁr%fz%h%rep??ﬁg%?d Wt eatﬁ%hEQPFﬁﬁg¥lF¥ nmovi ng.

15 (b) illustrating the ink containers facing the light
receiving portion provided at a lower position of the
printer, while the carriage is moving.

Figure 23 a schematic side view illustrating

10 functions of a light guide portion of an ink container
described in Figure 22.

Figure 24 is a schematic top plan view
illustrating another example of a configuration of the
light guide portion.

15 Figure 25 is a schematic top plan view
illustrating a further example of the configuration of
the light guide portion.

Figure 26 is a side view (a), a top plan view
(b), a bottom view (c) and a front view (d) of an ink

20 container which is a modified example of the
embodiment of Figure 21.

Figure 27 is a schematic front view (a) of a
recording device which carries a plurality of ink
containers 1 shown in Figure 24, and a schematic view

25 (b) illustrating the ink containers facing the light
receiving portion provided at a lower position of the

printer, while the carriage is moving.



Figure 28 is a schematic side view illustrating behavior of the beamfrom
the incidence onto the |ight guide portion to the enmergence fromthe |ight
guide portion shown in Figure 26, (a). 5 Figure 29 is a schematic side view
of a nodified exanple of an ink container shown in Figure 26, (a). Figure
30 is a perspective view (a) of an ink cqatainer (liquid container)
according to a fourth enbodi nent of the present invention, a side view (b)
10 and a front view (c) of an exanple of a controller substrate 100 nounted
on an ink container. Figure 31 is a side view (a), a top plan view (b), a
bottom view (c) and Hifnoat 28i 2w &dpcbemeheéci skdecuyneai néd usltovrt iing Fi gur e
28, and a top plan view (e) 15 and a front view (f) of the ink container
with the capbahentbier @fi tthed beeimyuieo2tlie Indidgnceientd athealpahnt!y broken
side view (b), a bottomview (c) and a rear view (d) _of an exanple of an
i nk cont ai nerguctomiinigiaro o Ahe gnergered obf orenthefligkt pgesdat i nventi on.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS: The description will be nmade as to
the preferr &PEnygdishain ofn thapreseht (alvention in 25 conjunction with
t he acconpanying drawings. 1. First enbodinment: 1.1 description of the first
enbodi menf: 16 Fi guFégures281isi ge sghewatdyr, sdder giewicdvy modified
example of an ink container shown in Figure 26, (a).
Figure 30 is a perspective view (a) of an ink
container (liquid container) according to a fourth
embodiment of the present invention, a side view (b)
10 and a front view (c) of an example of a controller
substrate 100 mounted on an ink container.
Figure 31 is a side view (a), a top plan view
{(b), a bottom view {(c) and a front view (d) of the ink
container shown in Figure 28, and a top plan view (e)
15 and a front view (f) of the ink container with the cap
member omitted.
Figure 32 is a front view (a), a partly broken
side view (b), a bottom view (c) and a rear view (d)

of an example of an ink container according to a

20 further embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
The description will be made as to the
preferred embodiment of the present invention in
25 conjunction with the accompanying drawings.
1. First embodiment:

1.1 description of the first embodiment:



and a bottomview (c) of an ink container according to a first enbodi nent
of the present invention. In the follow ng descriptions, the front side of
the ink 5 container is the side which is faced to the user who is
mani pul ati ng the ink container (mounting and denounti.ng operation of the

i nk container), which provides the user j¢ith information (by |ight em ssion
froma display portion which will be described 10 hereinafter). In Figure 1,
the ink container 1 of this enbodiment has a supporting nmenber 3 supported
on the |lower portion at the front side thereof. The supporting nmenber 3 is
made of resin materi Bigusei at égr al bydeovded et h an fowndr vdasi ndblof the ink
container 1, and the ink container 1 is displaceable about a portion of the
i nk cont ai nerand HSUpPoriry (Werpt N | ikk cepnta heer 1a¢sordungetiot o t he
container holder. The ink container 1 is provided on its rear 20 side and
front side wia st reftbeigerithPhorhe drssenhd veevhiorngakft fghortion 6,
respectively, which are engageable w th |ocking portions provided in a
cont ai ner hol&ekloWing ries @mild et , thaelreante side egfafh@i Rkt he supporting
menber 3. By engagenent 25 of the enga%%ng portion 5 and the engagi ng

portion 65 wiEMERNGHCKF nghpotiddnelichel$ nkaedht &P nehe1upsr ¥BEuredl y

mounted in the ink container 1. The 17 o erati?n durlng the nmounting wl|
be described 1S manipulating the ink container (mounting and

demounting operation of the ink container), which
provides the user with information (by light emission
from a display portion which will be described

10 hereinafter).

In Figure 1, the ink container 1 of this
embodiment has a supporting member 3 supported on the
lower portion at the front side thereof. The
supporting member 3 is made of resin material

15 integrally molded with an outer casing of the ink
container 1, and the ink container 1 is displaceable
about a portion of the ink container to be supported
when the ink container 1 is mounted to the container
holder. The ink container 1 is provided on its rear

20 side and front side with a first engaging portion 5
and second engaging portion 6, respectively, which are
engageable with locking portions provided in a
container holder. In this embodiment, they are
integral with the supporting member 3. By engagement

25 of the engaging portion 5 and the engaging portion 6
with the locking portions, the ink container 1 is

securedly mounted in the ink container 1. The



herei nafter referring to Figure 12, (a) - (c). The bottom surface of the ink
container 1 is provided with an ink supply port 7 for ink supply, 5 which
port is connectable with an ink introduction opening of the recordi ng head
which will be described hereinafter, by nounting of the ink container 1 to
the container holder. A base nenber is provided on the bottom side of the
supporting portion of the 10 supporting nenber 3 at a position where the
bottom side and the front side intersect with each other. The base nenber
may be in the formof a chip or a plate. In the follow ng description, it is
cal | ed "substoparat iopolunimRdhe morp i Figukle e %ﬁ)cxaﬂae db) and Figure 3,
(a)- (d), the description will be nade as to a structure and a function of
a mmj or part hsraid C el HETNT i QUFE9ure slér sthkmat (@) si de view (a) and
an enlarged view (b) of a major part thereof, 20 |IIustrat|n functions of
li ght gui de portion &R& Pﬁétomi§§r§96€|8§dtéﬁ ﬂﬁ§ CRREEdREA derlSaccording to
the first enbodi nent of the present |nvent|on ure 3 is _a side view (a)
and a front REWYI o1ty %&ah%#es%?p %.Q%ﬁ?r%lf YpsFHRR LY nount ed on t he
i nk container of 25 the first enbodi , ure 3, %c nd % % are a side
vi ew and 5.fr%ﬂﬁCQnQﬁ€§ﬁl%i?ﬁﬁﬂ??ﬁ? §ﬁb§? %T 13kl ?%og OtHeF exanple. 18
As shown by (égeﬁ{héqé¥l€%e réagfdigg ﬂead which will be described
hereinafter, by mounting of the ink container 1 to the
container holder. A base member is provided on the
bottom side of the supporting portion of the
10 supporting member 3 at a position where the bottom
side and the front side intersect with each other. The
base member may be in the form of a chip or a plate.
In the following description, it is called "substrate"
100.
15 Referring to Figure 2, (a) and (b) and Figure 3,
(a)- (d), the description will be made as to a
structure and a function of a major part of this
embodiment. Figure 2 is a schematic side view (a) and
an enlarged view (b) of a major part thereof,
20 illustrating functions of light guide portion and the
like provided on the ink container according to the
first embodiment of the present invention. Figure 3 is
a side view (a) and a front view (b) of an example of
a controller substrate mounted on the ink container of
25 the first embodiment. Figure 3, (c) and (d) are a side

view and a front view of a controller substrate 100 of

another example.



container 1 is securedly nounted in or to the holder 150 which is integral
with the recording head unit 105 having the recordi ng head 105, by
engagenents of the 5 first engaging portion 5 and the second engagi ng
portion 6 of the ink container 1 with a first locking portion 155 and a
second | ocking portion 156 of the hol der,g150, respectively. At this tine, a
contact (connector) 152 provided in the holder 150, and a to contact in the
formof an el ectrode pad 102 ((b) of Figure 3) provided on a surface of the
substrate 100 facing to outside, are electrically contacted to establish

el ectrical connectionst Bebehebyeen) An ragude of the,i rkhecamkai ner 1 is
divided 15 into an ink reservoir chanber 11 which is provided adjacent the

front side c,catthindegatiy esqressdl e n@genesdt imgorerdethackomtedat i ng
chanber 12 which is provided adjacent the rear side and which is in fluid
conmuni cat i orl 59 twhiaxth i 1K Supgdyaporitly. tHdereadkr@0ng eseadounithadber 11 and
the negative pressure generating nenber accommodating chanber 12 are in
fluid conmunilcatiron e hreamid dididiedadir bgh, aby cempagenant snopothel3. The
ink reservoir chanber 11 contains the ink alone in this enbodi nent, whereas
t he 25 negat i ¥er pr essga@Ei geesetioy Sreaber tlae cosnondt engagthgnber 12
accommodates an ink absorbing material 15 (negative pressure generating
menber whi ch pertaiporeoust 1the nembecontmaihes Enbddhnenfrasbhdéookisgonge,
fiber
portion 155 and a second locking portion 156 of the
holder 150, respectively. At this time, a contact
(connector) 152 provided in the holder 150, and a
10 contact in the form of an electrode pad 102 ((b) of
Figure 3) provided on a surface of the substrate 100
facing to outside, are electrically contacted to
establish electrical connection therebetween.
An inside of the ink container 1 is divided
15 into an ink reservoir chamber 11 which is provided
adjacent the front side ¢, and a negative pressure
generating member accommodating chamber 12 which is
provided adjacent the rear side and which is in fluid
communication with an ink supply port 7. The ink
20 reservoir chamber 11 and the negative pressure
generating member accommodating chamber 12 are in
fluid communication with each other through a
communication port 13. The ink reservoir chamber 11
contains the ink alone in this embodiment, whereas the
25 negative pressure generating member accommodating

chamber 12 accommodates an ink absorbing material 15

(negative pressure generating member which is a porous



aggregate or the like for retaining the ink by inpregnation. The porous
menber 15 functions to generate such a negative pressure as is sufficient
to 5 provide balance with the force of neniscus formed in the ink ejection
nozzle of the recording head to prevent ink | eakage fromthe ink ejection
portion to the outside and to permts ink ejection by actuation of the
recordi ng head. 10 The internal structure of the ink container 1 is not
limted to such a partitioned structure in which the inside is partitioned
into the porous nenber accommobdating chanber and the reservoir containing
the ink al omeembar anottiers exdrpdianenthe mateoust nspdrge mayidér occupy
substantially the entire inner space of the ink container. The negative
pressure generggdriagpteeans ke hidte | fon teetanime ope i-kngyt he porous
menber. In another exanple, the ink alone is contained in a bladder-Iike
menber made cofmmfedtdtciomt eflitgl poremsagexparyderfuictimng ke whi ch produces
tension in the direction of expanding the volunme thereof. |In such a case,
t he negative AL FEChencredai vy PFResSSYERsadnis nsehEiplafbetol i ke
menber to retain the ink. 1In a further exanple, at least a part of the ink
25 acconmbdatRIEAV kfadeaianednettlucterdl B9ree feExnenescugnbermedndnt he i nk

al one is accommopdated in the space wherein a spring force is applied to
the flexible 2t HhRICCHOMMeHZ 8 nehat ¢ erpresdine Reageher at ed.

prevent ink leakage from the ink ejection portion to
the outside and to permits ink ejection by actuation
of the recording head.

10 The internal structure of the ink container 1
is not limited to such a partitioned structure in
which the inside is partitioned into the porous member
accommodating chamber and the reservoir containing the
ink alone. In another example, the porous member may

15 occupy substantially the entire inner space of the ink
container. The negative pressure generating means is
not limited to the one using the porous member. In
another example, the ink alone is contained in a
bladder-like member made of elastic material such as

20 rubber or the like which produces tension in the
direction of expanding the volume thereof. In such a
case, the negative pressure is generated by the
tension in the bladder-like member to retain the ink.
In a further example, at least a part of the ink

25 accommodation space is constructed by a flexible
member, and the ink alone is accommodated in the space,

wherein a spring force is applied to the flexible



As shown in Figure 3, (a) and (b), the surface of the substrate 100 facing
toward the ink container 1, is provided with an emtting portion 101 for
emtting 5 visible light such as a LED, and a control elenment 103 for
controlling the emtting portion. The control elenent 103 controls em ssion
of light of the emtting portion 101 injJyesponse to an electric signal
supplied through a pad 102 froma connector 152. 10 Figure 3, (a) and (b)
shows a state in which after the control elenment 103 is nounted on the
substrate 100, it is coated with a protecting sealant. Wen a nenory

el enent for sidiber, iKY ofliath QN 1At Bfe Pregdwie Of s theneearvedi ng amount  of
the ink contained 15 in the ink container is enployed, it is set at the

sanme place, so that At khowaatied FWgulret B¢ Jeadl and (A9, shewmsunfddegure 3,
(c) and (d), the control elenent 104 in the formof a package may be
mount ed. Wt hoSuclhe sulsstugter &0t fiecinghtogmirsisitdre elrémersntzantheihel 20
control elenent are sinultaneously nounted on the substrate, so that
manuf act uri ngi stppochtedevitsh ngh i dnedting sdowmonnl @l glee emitalingnd (b), a
i ght guide portion 121 extends upwardly with a clearance 25 froma front
si de wal | 5of vheilole elighisisuchfas he LRR, cand ad neentrom alewshti éA3where it
is faced-to the emtting portion 101, and is effective to guide the 21
light. The freerepenporl] omgtblee eerhitohsyiporeson. The control
element 103 controls emission of light of the emitting
portion 101 in response to an electric signal supplied
through a pad 102 from a connector 152.
10 Figure 3, (a) and (b) shows a state in which
after the control element 103 is mounted on the
substrate 100, it is coated with a protecting sealant.
When a memory element for storing information such as
a color or the remaining amount of the ink contained
15 in the ink container is employed, it is set at the
same place, so that it is coated with the sealant. As
shown in Figure 3, (c) and (d), the control element
104 in the form of a package may be mounted. With such
a structure, the light emission element and the
20 control element are simultaneously mounted on the
substrate, so that manufacturing step can be
simplified.
As shown in Figure 2, (a) and (b), a light
guide portion 121 extends upwardly with a clearance
25 from a front side wall of the outer casing of the ink

container from a position where it is faced to the

emitting portion 101, and is effective to guide the



di splay portion 122 which is easily seen by the user. -‘In order to suppress
attenuation of a light quantity in the travel of light fromthe emtting
portion 101 5 to the light guide portion 121, the emtting portion 101 is
di sposed on the substrate 100 so as to face a |I|ight incident surface 123 of
the light guide portion 121 at a positighp close thereto (Figure 2, (b)).
The light emtting portion and the display 10 portion are separated from
each other, and the light guide portion 121 is provided on the ink
container 101 to connect themoptically, so that electric wiring |eads or
the |ike for ltightel ate ifrqeowerd sup jorartchdmyo Sigpradt iexcthwdnge 1S not
necessitated, and therefore, 15 the possible deterioration due to the
Wi ring | eads displishe pdreiadn 1122/ vanicct hies cgeeriaty asxn tlyy cldme besawoi ded.  In
addition, the light emtting portion 101 and the display portion 122 can be
di sposed at rlespecidwe o cpippmes st tteromst iain |ov & oksightThysant heyl atitude is
20 provided for the disposition of the display portion 122 to neet the
user's convernirendes,tsvehaf useghttafroreashe \emwbserveg pdet1oghtOkni ssion, by
whi ch the user can be given predetermned infornmation relative to the ink
cont ai ner 51. By W@rplloydiy ginidetrepiomol 2 ngtld @Bl thing iphrtgoinde portion
121 with the outer casing of the ink container 1, the manufacturing cost is
not increasedlighidisrened oy the pilstimaton W0t 45 ghe P2cegai de portion
121.

light incident surface 123 of the light guide portion

121 at a position close thereto (Figure 2, (b)).
The light emitting portion and the display
10 portion are separated from each other, and the light
guide portion 121 is provided on the ink container 101
to connect them optically, so that electric wiring
leads or the like for the electric power supply and
for signal exchange is not necessitated, and therefore,
15 the possible deterioration due to the wiring leads to
the viewability and the operationality can be avoided.
In addition, the light emitting portion 101 and the
display portion 122 can be disposed at respective
optimum positions at low cost. Thus, the latitude is
20 providéd for the disposition of the display portion
122 to meet the user's conveniences, so that user can
easily observe the light emission, by which the user
can be given predetermined information relative to the
ink container 1. By employing an integral molding of
25 the light guide portion 121 with the outer casing of
the ink container 1, the manufacturing cost is not

increased significantly by the provision of the light



In this enbodi ment, an air |ayer (space) exists between the |ight guide
portion 121 and the front side wall of the outer casing of the ink
container formng 5 the ink reservoir chanmber 11. It would be consi dered
that |ight guide portion is fully integral with the front side wall of the
outer casing of the ink container, in other words, the front side wall of
the outer casing of the ink container is utilized as the 10 Iight guide
portion. However, the structure of this enbodi nent is advantageous in that
light guide to the display portion 122 is efficient. The description wl]l
be made as tqiﬁm@ p®ition TRt hi s enbodi ment, as shown in Figure 2, (a) 15
and (b), the Tight guide portion 121 is integrally connected with the outer

casing of the ink reger¢ails e@baaigient], abutaiirs liaydapergerde ofetie 4 ront
side wall. Nanely, with the structure of this enbodinent, there is

provi ded an abétweyertibet Wweght t eidée ghdbrguodel20 andtthe fz2dénanditibe i nk
reservoir chanber 11. The outer casing of the ink container is mde of
pol ypr opyl enewanl esf athe | butde taghhggof dehpoihkonodPdines €orpliatel y
integral with the outer casing of the ink reservoir chanber 11, the
materi al of tthieelightr@Seguode ehamben 121 his vaub? pol gpuapyeread. As shown
in Figure 2, (b), in this enbodinment, the light emtted by the emtting
portion 101 isha8 ligktdentidenpoheibnghs fntidenntegrhacwitB3thhich is an

front side wall of the outer casing of the ink

container, in other words, the front side wall of the

outer casing of the ink container is utilized as the

10 light guide portion. However, the structure of this
embodiment is advantageous in that light guide to the
display portion 122 is efficient. The description will
be made as to this point.

In this embodiment, as shown in Figure 2, (a)

15 and (b), the light guide portion 121 is integrally
connected with the outer casing of the ink reservoir
chamber 11, but is independent of the front side wall.
Namely, with the structure of this embodiment, there
is provided an air layer between the light guide

20 portion 121 and the ink reservoir chamber 11. The
outer casing of the ink container is made of
polypropylene material. If the light guide portion 121
is completely integral with the outer casing of the
ink reservoir chamber 11, the material of the light

25 guide portion 121 has to be polypropylene.

As shown in Figure 2, (b), in this embodiment,

the light emitted by the emitting portion 101 is



end surface of the light guide portion 121, and the |Ilight travels through
the light guide portion 121 to the display portion 122 for display to the
user. The 5 emtting portion 101, as described hereinbefore, emts visible
light, which is scattering light. Therefore, there are a plurality of |ight
rays as shown by arrows Al - A3. Here, ia3 is assunmed that |ight guide
portion 10 121 has a refractive index of 1.49 (= nl) of polypropyl ene.
Since the air has a refractive index of 1.00 (= n2), the critical
refraction angle fromthe polypropylene to the air is determned by the
fol | owi ng Snelhcidenbfonefhactignt 1Zcilert ngeyface282forhiThat si en t he
critical refraction angle is approx. 43. Therefore, the light rays which
are incident end swefaeeieenthanglehO ginlde peruBonr 124y gapdathehe 20 poi nt
(i) in (b) of Figure 2, are totally reflected by the interface between the
pol ypropyl enel {ighghtrguetie thoewgbnthol1liahy guedei porhhdant A1l tght rays
travel in the |light guide portion 121 while repeating total reflection as
i ndi cat ed by &h¢odiaplay parteonhé22starsgiaplapripohhe2nsephenThBe inci dent
angle 81 is not nore than 43, the light ray transmts tqg the air and does
not reach 3 he®Bikhiag Portion 19D, 29 deperpbedeherfiRREIPRFor RELITSN of the
i nk
' visible 1light, which is scattering light. Therefore,
there are a plurality of light rays as shown by arrows
Al - A3.
Here, it is assumed that light guide portion
10 121 has a refractive index of 1.49 (= nl) of
polypropylene. Since the air has a refractive index of
1.00 (= n2), the critical refraction angle from the
polypropylene to the air is determined by the
following Snell law of refraction:
15 N1°sin®l= n2-°sin@®2.
That is, the critical refraction angle is
approx. 43°
Therefore, the light rays which are incident at

the incident angle © which is 43° or larger at the

20 point (i)} in (b) of Figure 2, are totally reflected by
the interface between the polypropylene (light guide
portion 121) and the air, and the light rays travel in
the light guide portion 121 while repeating total
reflection as indicated by arrow Al or A3 to the

25 display portion 122. When the incident angle @1 is
not more than 43°, the light ray transmits to the air

and does not reach the display portion 122.



container (liquid container) 1 nentioned in the foregoing, includes the
information as to whether or not the nounting state of the ink container 1
is 5 proper (whether or not the nmounting is conplete), the information as
to the properness of the mounting position of the ink container (whether or
not the ink container is nounted at a conrect position on the hol der
determ ned on the basis of the color of the ink 10 contai ned therein).
Furthernore, it includes the information concerning the ink remaining
amount (whether or not the ink remaining amount is enough). Such types of
informati on can be d'spl ayedebgrmiesendafogmadheoenod d¢he Hal i ght em ssi on,
state of light 15 em ssion (flickering or the like), and so on. 1. 2
Modi fi ed exanpiresairegutkiquid REouteidyr) Thenént bgoedgist thetures are
exanpl es and can be nodified as long as the predetermi ned information
relating to tferéegiinont Hiakedds celre benfpyeationt e PO weebhdkngrdevi ce and
to the user by the first light emtting portion 101. The description wll
be made as trotsdnee vt el exbapt e Higuiek4cortairehedmifc side view
illustrating a nodified exanple of the first enbodinent. In this 25
enbodi menf, tPECPEFhi ViRl T poF tPoh ta mopstingeys afonPiftehe £R6nt side
wall formng the ink reservoir chanber 11. In this nodified enbodi nent, the
light 25 quaktfeymaelemidy tPetls sPrapepoess ont 10bei BOURBLPEr
position of the ink container (whether or not the ink
container is mounted at a correct position on the
holder determined on the basis of the color of the ink
10 contained therein). Furthermore, it includes the
information concerning the ink remaining amount
(whether or not the ink remaining amount is enough).
Such types of information can be displayed by presence
or absence of the light emission, state of light
15 emission (flickering or the like), and so on.
1. 2 Modified examples (Figure 4 - Figure 8).
The foregoing structures are examples and can
be modified as long as the predetermined information
relating to the ink container 1 can be given to the
20 recording device and to the user by the first light
emitting portion 101. The description will be made as
to some modified examples.
Figure 4 is a schematic side view illustrating
a modified example of the first embodiment. 1In this
25 embodiment, the light guide portion 121 ' is integral

with the front side wall forming the ink reservoir

chamber 11. In this modified embodiment, the light



than in the first enbodi mrent wherein the space is provided between the
| i ght guide portion 121 and the ink reservoir chanber 11. This nodified
enbodiment is 5 preferable in that ink container is conpact and in that ink
accomodating efficiency is inproved. Figure 5 is a schematic side view
illustrating another nodified exanple ofssthe first enbodinent. In this
exanple, the light guide portion 121 is formed by 10 a nmenber which is a
separated nenber fromthe outer casing of the ink container 1, and then,
they are unified. Wth such an exanple, proper materials can be selected,
respectivel y.quRort idammashitrie thet efisplagf pamteidn g2 gis dempbleron 121 may
be polycarbonate 15 material or acrylic material or the |ike which has
refractive i ndiagesinttifeh fhirs b agtigernity whdferrenthe fspnce hbs of the air so
that light emitted fromthe emtting portion can be efficiently guided. On
the other hambvigded dretiremeils ikiglhi qhideowert teri Wl odn@othee ink
container 1, polypropylene material having a high suppression effect
agai nst evaport iEPIFvaHe hamber (Tl ¢ hdhlgk meshitdiade cmbad imende| et ed.
Since they can be produced fromdifferent materials, the material of the
i nk cont aPnerPECi@ N § sithoihdHecdss £ Y2 DL E rbhisERIFRMEL cad bélsel ect ed from
w der choice. Figure 6 is a schematic_sjde view il]ustrating a further
nodi fi ed exangld: ofn% IRCFITRYAE Y| SR CLERCL6LS t HIRT@%SHpl e, the displ ay
ortion 122 at the free end
P Fggure 5 is a schematic side view illustrating
another modified example of the first embodiment. 1In
this example, the light guide portion 121 is formed by
10 a member which is a separated member from the outer
casing of the ink container 1, and then, they are
unified. With such an example, proper materials can be
selected, respectively. For example, the material of
the light guide portion 121 may be polycarbonate
15 material or acrylic material or the like which has
refractive indices which are more greatly different
from that of the air so that light emitted from the
emitting portion can be efficiently guided. On the
other hand, as for the material of the outer casing of
20 the ink container 1, polypropylene material having a
high suppression effect against evaporation of the ink
I in the ink container can be selected. Since they can
be produced from different materials, the material of
the ink container 1 which is not necessarily
25 transparent can be selected from wider choice.

Figure 6 is a schematic side view illustrating

a further modified example of the first embodiment. 1In



of the light guide portion 121 has a substantially sem -spheri cal
configuration, and the light is preferably scattered by surface roughening.
Wth this 5 exanple, the light ray guided by the Iight guide portion 121 is
scattered by the display portion, and therefore, the |light quantity
attenuates, but the |light can be presentzed in a wider angle fromthe

di splay portion. By doing so, the visual angle (range) 10 increases, thus
further inproving the visualization. Figure 7 is schenmatic side views ((a)
and (b)) illustrating a further nodified exanple of the first enbodi nent.
In this exanplhes teranplght the dblgwray gpertuixn e aupper tfreenender 3 and a
portion on which 15 the substrate 100 is adhered are nade of an integral
menber 131, Wi dihe slighiepiitide parbeen f¥dinhare aeswestarbhallyuting the
outer casing of the ink container 1. By doing so, simlarly to the exanple
of Figure 5, seftitserifalren sl durnbeone| ard e ol hglkE i%e 20 requirenents
of nmenber constituting the outer casing of the ink container and the nenber
constituting RIRFenalyht sRratdee iR th oS UFRRGR cEPVERSNING - sHEW ithis gure 7,
(b), the nmenmber 131 to which the substrate 100 is _adhered, i s separable, so
that afteP tHXIWRLG, ithe h@%tiﬁyc%ﬁcg?ﬁe?y 1the Wohtseeids, the menber
131 may be nounted to f new i nk cqg% i ner, that it ] reusable. This

[Ss, it |s
reduces the MR cbst &F et %u%%?r%}%paﬁﬁ BABFHPt h@P8mi t ti ng

portion 101 V!Héigfore, the light quantity attenuates, but the

light can be presented in a wider angle from the
display portion. By doing so, the visual angle (range)

10 increases, thus further improving the visualization.

Figure 7 1s schematic side views ((a) and (b))

illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121, the supporting member 3 and a portion on which

15 the substrate 100 is adhered are made of an integral
member 131, which is a separate member from the member
constituting the outer casing of the ink container 1.
By doing so, similarly to the example of Figure 5,
suitable materials can be selected to meet the

20 requirements of member constituting the outer casing
of the ink container and the member constituting the
light guide portion, respectively. As shown in Figure
7, (b), the member 131 to which the substrate 100 is
adhered is separable, so that after the ink I in the

25 ink container 1 is all used up, the member 131 may be
mounted to a new ink container, that is, it is

reusable. This reduces the running cost since the



are relatively expensive parts, can be reused. Figure 8 is schematic side
views ((a) and (b)) illustrating a further nodified exanple of the first 5
enbodiment. In this exanple, the light guide portion 121 and the portion to
whi ch the substrate 100 is adhered are made of an integral nenber 131', and
the nmenber 131' constitutes the outer cqﬁing of the ink container 1 and is
separate fromthe nenber 10 constituting the supporting nenber 3. Wth this
structure, simlarly to-the exanple of Figure 5 the <choice of the materi al
is increased. In Figure 8, (b), the nenber 131' which integrally has the

light guide @@sstencd2loansndher peiéi onitoiMgi sbrt bensubst wBEenl00 15 is
adhered is separable, and therefore, they can be reused. In the first

enbodi ment anglrd hee TREL Vé By ctpa@nPlee paet8) rchaype réupeavi ded between the
ink reservoir chanber 11 and the |ight guide portion 121, 20 so that

attenuation of the |irghfuren®@ dentsobenidtd c enidd ivigwsor ¢ {zon akdl (ts) suppr essed
to acconplish inproved visualization. However, this can be acconplished by
i nt er posi ng ahbihetraeiberabetrnelearthedifn&dr esenpber ofhahberfitstand t he
| ight guide portion 25 121. Figure 9 is a schematic side viewillustrating
a further snodembedimentpl elrofthite diangtlentidd neight Igu8e pdrsiexanpl e, a
| ow refractive index nenber 108 havi ng
121 and the portion to which the substrate 100 is
adhered are made of an integral member 131', and the
member 131' constitutes the outer casing of the ink
container 1 and is separate from the member
10 constituting the supporting member 3. With this
structure, similarly to .the example of Figure 5, the
choice of the material is increased. 1In Figure 8, (b),
the member 131' which integrally has the light guide
portion 121 and the portion to which the substrate 100
15 1s adhered is separable, and therefore, they can be
reused.
In the first embodiment and the modified
example, the air layer is provided between the ink
reservoir chamber 11 and the light guide portion 121,
20 so that attenuation of the light incident on the
emitting portion 101 is suppressed to accomplish
improved visualization. However, this can be
accomplished by interposing another member between the
ink reservoir chamber 11 and the light guide portion
25 121.

Figure 9 is a schematic side view illustrating

a further modified example of the first embodiment. In



a refractive index which is smaller than that of the |ight guide portion
121 is interposed between the |ight guide portion 121 and the front side
wal | 5 surface of the ink reservoir chanber 11 accommodating the ink I. The
| i ght guide portion 121 of this exanple is a separated nenber fromthe ink
container 1 and is nade of polycarbonategexhibiting high Iight

transm ssivity. The |low refractive index nenber 108 is 10 nade of

pol ytetrafl uoroethylene material. Here, the refractive index of the

pol ycarbonate is 1.59, and the refractive index of the

pol yt et r af | uctlokes hgxampelées 4. Bow FednachiévSnehdekamenberr éfBabavong t he
critical refraction angle fromthe 15 pol ycarbonate to the

pol yt et raf | uoz ceehydeneve singproxhichgisasmal heretbae, that Pfghberays having
the incident angles ranging from58 to 90 anong the light rays emtted
fromthe em tiiglgt poridenrantieratRhbsishentegrepeay bekvesh the. 20 In this
exanple, the low refractive index nenber 108 may be replaced with a

refl ecti on nekbght ewbdeoporpian. 12h aRd FBee§BPRY ekdepradl wherein the

use is made with the difference in the refractjve _index between the

mat eri al s,5 t heurfane 9§y§h%o%n§5r§§?FgPyFnSh?ﬁgeEoﬁél?FSﬁm@Pd?BFQS
reflection are transmtted, wth the result that total | i ght quantlty

att enuat es notBeotnKels. %ﬁﬁFﬁ%ﬁh%l?&ﬁ%@rRﬁF%&ﬁ?c&?%go netrbereXeRel i ght

rays incident,on the incjdent
y is a separated member from the ink container 1 and is

made of polycarbonate exhibiting high light
transmissivity. The low refractive index member 108 is

10 made of polytetrafluoroethylene material.

Here, the refractive index of the polycarbonate
is 1.59, and the refractive index of the
polytetrafluorocethylene is 1.35. From the Snell law of
refraction, the critical refraction angle from the

15 polycarbonate to the polytetrafluoroethylene is approx.
58°, and therefore, the light rays having the incident
angles ranging from 58° to 90° among the light rays
emitted from the emitting portion 101 reaches the
display portion 122.

20 In this example, the low refractive index
member 108 may be replaced with a reflection member
made of metal. In the foregoing examples, wherein the
use is made with the difference in the refractive
index between the materials, the light rays not

25 satisfying the condition of total reflection are
transmitted, with the result that total light quantity

attenuates more or less. By providing a reflection



surface 123 and reaching the reflection nenber can be substantially
conpletely reflected. By this, the light can be guided efficiently, and the
visualization is 5 inproved. Figure 10 is a schematic side view illustrating
a further nodified exanple of the first enbodi nent. However, in this
exanple, the ink reservoir chanmber 11 isg9rmade of pol ytetrafl uoroethyl ene
material simlarly 10 to the low refractive i ndex nenber 108, and the |ight
gui de portion 121 is nmade of polycarbonate. For this reason, simlarly to
the exanple of Figure 9, the |light emtted fromthe emtting portion 101
can be gui degerninet hetlie shiglyt poays oind@emi tbnhtigh #h€ideehcy. 15 Wth such
nodi fi ed exanples, the emtting portion and the display portion are
separ at ed, ansurfece|1htangdi deapwing obhd2tef becbponcmembennesni br bet ween
themis provided on the ink container 101, so that emtting portion 142 and
t he di splay pswbbsoantial bancompbetel ncedfbectedpedy vichbpi i Hhen pbshti ons, at
| ow cost and w thout necessity of wiring for the electric power supply and
si gnal exchangenwhe chuhiightefitietenihye and thpevasnahakrptyoandsobservati on.
By doing so, thus, the latitude is provided for the disposition of the 25
di spl ay pdrtidAPI9Yedeo neet the user's conveniences, so that user can
easily observe the IEght em_ssion, by which the user can be assuredly given
predet erm ned 30 i nfEG/aYES P rd & S ARt sifle corivai hebustrating

a further modified example of the first embodiment.
However, in this example, the ink reservoir chamber 11
is made of polytetrafluoroethylene material similarly

10 to the low refractive index member 108, and the light
guide portion 121 is made of polycarbonate. For this
reason, similarly to the example of Figure 9, the
light emitted from the emitting portion 101 can be
guided to the display portion 122 with high efficiency.

15 With such modified examples, the emitting
portion and the display portion are separated, and the
light guide portion 121 for optical connection between
them is provided on the ink container 101, so that
emitting portion 142 and the display portion 122 can

20 be placed at respective optimum positions, at low cost
and without necessity of wiring for the electric power
supply and signal exchange which might deteriorate the
operationality and observation. By doing so, thus, the
latitude is provided for the disposition of the

25 display portion 122 to meet the user's conveniences,
so that user can easily observe the light emission, by

which the user can be assuredly given predetermined



The nodified exanple of the first enbodinent is not limted to those
descri bed above. The exanples can be further nodified within the spirit of
the present 5 invention by one skilled in the art. For exanple, in the
foregoi ng exanples, the light guide portion is mnade of resin material, and
the difference in the refractive index bgtween the material and the air
contacted thereto is used to guide the light. But, an 10 optical fiber
conprising a core and a cladding is wusable. In place of the solid |ight
gui de portion, a hollow nmember having an inner reflecting surface
(stainl ess stiefopnge)on srefatblec tTawotle imwkecoitahrerolegoi ng exanpl es may
be 15 conbined. The surface treatnment of the display portion 122 described
in conjunction with Fhgumeds figy exampdse@fi fhehd ifists endesddiandntisor
nodi fi ed exanples thereof. This applies to the second enbodi nent, the 20
third enbodi et BHELEPR wRdiheed dsaeplieedtaevdf ThHe @raiRieHeC¥escri bed
hereinafter. 1.3 ink container nounting portion (Figure 11 - Figure 13):
Figure 11 is kepbispeerinedifiodivitRirathagshrios0bxEhpl Br8FeREr ecor di ng
head unit having a holder to which the ink container according to the first
embodi men® i siPEREEOR LY PPk ekibled (hy-the)§ris doR eXamRifun it si de vi ew
illustrating an oPeration of , , ) )
the foregoing examples, the light guide portion is
made of resin material, and the difference in the
refractive index between the material and the air
contacted thereto is used to guide the light. But, an
10 optical fiber comprising a core and a cladding is
usable. In place of the solid light guide portion, a
hollow member having an inner reflecting surface
(stainless steel pipe) is usable.
Two or more of the foregoing examples may be
15 combined. The surface treatment of the display portion
122 described in conjunction with Figure 6 may b e
used in the first embodiment or modified examples
thereof.
This applies to the second embodiment, the
20 third embodiment and the modified examples thereof
which will be described hereinafter.
1.3 ink container mounting portion (Figure
11 - Figure 13):
Figure 11 is a perspective view illustrating an
25 example of a recording head unit having a holder to

which the ink container according to the first

embodiment is mountable. Figure 12, ((a)- (c)) is a



mounting and denounting of the ink container according to the first
enbodi nent. The nounting portion described here is applicable to the
enbodi ments which 5 will be described bel ow and nodi fi ed exanpl es t hereof.
The recording head unit 105 is generally constituted by a hol der 150 for
detachably holding a plurality (four, inthe exanple shown in the Figure)
of ink containers, and a recording head 105 di sposed 10 adj acent the bottom
side (unshown in Figure 11). By nounting the ink container to the hol der
150, an ink introduction opening 107 of the recording head disposed
adj acent t he datidnabipordiiden vafew hiel Indtdexrt irsy aooroet et aw tdif t he | nk supply
port 7 of the ink 15 container to establish an ink fluid comrunication path
t her ebet ween moAm tebraymarel afemesattl ing exridiengirilearbrifdi nex ongpeosdsna | i qui d
passage constituting a nozzle, an electrothermal transducer el enent
provi ded in ttve 2 [fiiquatd quasshigesntThe Tolee ponotthergmgortriamsducer el enent i s
supplied with electrical pulses in accordance with recording signals, by
whi ch t her naldesswaridyed heasplisedpplbladivle o i the hembbodiimenpaseageh Thi s
causes a phase change of the ink resulting in bubble generation 25
(boi ling) 5 anilhdrefdgscridigdigie pwsang dnedsiciedyexapplées theerekfi s ej ected
fromthe nozzle. An electrical contact portion (unshown) for signal 32
transm ssi on provi dedhenreperdapgi Rgad2083ikhiléR Wis| Wenerally
constituted by a holder 150 for detachably holding a
plurality (four, in the example shown in the Figure)
of ink containers, and a recording head 105 disposed
10 adjacent the bottom side (unshown in Figure 11). By
mounting the ink container to the holder 150, an ink
introduction opening 107 of the recording head
disposed adjacent the bottom portion of the holder is
connected with the ink supply port 7 of the ink
15 container to establish an ink fluid communication path
therebetween.
An example of usable recording head 105
comprises a liguid passage constituting a nozzle, an
electrothermal transducer element provided in the
20 ligquid passage. The electrothermal transducer element
is supplied with electrical pulses in accordance with
recording signals, by which thermal energy is applied
to the ink in the liquid passage. This causes a phase
change of the ink resulting in bubble generation
25 (boiling), and therefore, abrupt pressure rise, by

which the ink is ejected from the nozzle. An

electrical contact portion (unshown) for signal



be descri bed

herei nafter, and an electrical contact portion 157 of the

recordi ng head unit 105, are electrically contacted to each other, so that

5 transm ssion of the recording signal is enabled to the electrothernal

transducer elenment driving circuit of the recording head 105 through the

wWiring portion 158. Fromthe electrical gontact portion 157, a wiring
portion 159 is extended to the connector
nounted to the recording head unit 105, the holder 1.50 is brought to

2. 10 Wien the i nk contai ner

1lis

above the holder 150 ((a) in Figure 12) A first engaging portion 5 in the

form of a profegié®ss P6RVHESHI @8d adn | ke COAL AL AGE 203rwhRiER W3lilnserted 15
| ocking portion 155 in the formof a through hole provided in

a hol der rearpsi @€scsPoélabers ikacpatpi 888 dni s1ptaeedadncbheachner bottom

into a first

surface of the holder ((b) of Figure 12) Wth this state kept,

si de upper e
arrow P, by

cont ai ner =di sptagemi 261 dawnatleéyretortiibagpsogass ok thkbladt kenthkhe
supporting nenber 3 is displaced in the direction of

the front
ptibhel bnkogonhai necotdifig2Repaeased UoBN asei ndi cated by

ich the ink container 1 rotates in the direction indicated by

the arrow R @bestribelepgaghbgcpedt tenebehvweenethesbdi et engagi ng portion
5 and the first locking portion 155, so that front side of the ink

an arrow Q while a

si de surface efcatsechedmehgagangddderpelémentbdpiovhdediirautifie ofupporti ng
nenber 3 on the

10

15

20

25

the recording head 105' through the wiring portion 158.
From the electrical contact portion 157, a wiring
portion 159 is extended to the connector 152.

When the ink container 1 is mounted to the
recording head unit 105, the holder 150 is brought to
above the holder 150 ((a) in Figure 12). A first
engaging portion 5 in the form of a projection
provided on an ink container rear side is inserted
into a first locking portion 155 in the form of a
through hole provided in a holder rear side, so that
ink container 1 is placed on the inner bottom surface
of the holder ((b) of Figure 12). With this state kept,
the front side upper end of the ink container 1 is
pressed down as indicated by arrow P, by which the ink
container 1 rotates in the direction indicated by the
arrow R about the engaging portion between the first
engagiﬁg portion 5 and the first locking portion 155,
so that front side of the ink container displaces
downwardly. In the process of this action, the
supporting member 3 is displaced in the direction of

an arrow Q, while a side surface of a second engaging



ink container front side is being pressed to the second | ocking portion 156
provided on the holder front side. 5 When the upper surface of the second
engaging portion 6 reaches a |lower portion of the second |ocking portion
156, the supporting nenber 3 displaces in the direction Q by the elastic
force of the supporting nmenber 3, so thg second engagi ng portion 6 10 is

| ocked with the second | ocking portion 156. Wth this state ((c) in Figure
12), the second locking portion 156 elastically urges the ink container 1
in a horizontal direction through the supporting nenber 3, so that rear

side of the igdetGH & Movlided albtdird duppbrttitey mesibst d® ©h ¢he hol der
150. The upward displacenent of the ink container 1 is suppressed by the

first |ockingforddrthithyr engagedsimd hid e ffdd dress@@oi dgcpertion 5 and by
t he second | ocking portion 156 engaged with the second engagi ng portion 6.

At 20 this tigesoridia Jmund ibafidhel ko xantdddesn 1thsé heDaptet ed, wherein
the ink supply port 7 is connected wth the ink introduction opening 107,

and the pad X¥bnt sielectrically connected with the connector 152. The
above-descri bed uses the principle of 25 "lever" during the nounting

process sbown in (b)whkn Ehguupptz, swi€aekenofhehengagiong poiagdmgiet ween the
first engaging portion 5 and the first locking portion 34 155 is a fulcrum
and the frontpattdieorof6 treadinks a lower portion of the second
locking portion 156, the supporting member 3 displaces
in the direction Q' by the elastic force of the
supporting member 3, so that second engaging portion 6
10 is locked with the second locking portion 156. With
this state ((c) in Figure 12), the second locking
portion 156 elastically urges the ink container 1 in a
horizontal direction through the supporting member 3,
so that rear side of the ink container 1 is abutted to
15 the rear side of the holder 150. The upward
displacement of the ink container 1 is suppressed by
the first locking portion 155 engaged with the first
engaging portion 5 and by the second locking portion
156 engaged with the second engaging portion 6. At
20 this time, the mounting of the ink container 1 is
completed, wherein the ink supply port 7 is connected
with the ink introduction opening 107, and the pad 102
is electrically connected with the connector 152.
The above-described uses the principle of
25 "lever" during the mounting process shown in (b) of
Figure 12, wherein the engaging portion between the

first engaging portion 5 and the first locking portion



container 1 is a power point where the force is applied. The connecting
portion between the ink supply port 7 and the ink introduction opening 107
is a5 working point which is |ocated between the power point and the
fulcrum preferably, closer to the fulcrum Therefore, the ink supply port
7 is pressed against the ink introducti opening 107 with a large force by
the rotation of the ink container 1. At the connecting to portion, an

el astic nenber such as a filter, an absorbing naterial, a packing or the

| i ke which has a relatively high flexibility is provided to assure an ink

conmuni cat i on_ 5% operd yri Do PERY efid i tike | Eakmgesidbese. tdd Swrh structure,
arrangenent and nounting operation are therefore preferable in that such a

nenber is el aséntc@d hyr def D n@dobyet heot et avhyed yrhar gerter¢e. Wen the
nounting operation is conpleted, the first |ocking portion 155 engaged with
the first 20 sphgbpedg Mird iconrieatichd e Econddtaaema iporinlonsdimbl y engaged
with the second engaging portion 6 are effective to prevent the ink
contai ner 1 fpont r7sang tasaynkromttbéubbvioeropdhenef b0@, ishe restorati on of
the elastic nmenber is suppressed, so that nenber is 25 kept in an
appr opri atsel ywolek bngedoehtisvhtahl ys 1@natdée beheeehahde pheepapoif® and the
connector 152 (electrical contacts) are nade of a 35 relatively rigidity
el ectroconducdndethat fnlatusuchragerably, closer to the fulcrum.
Therefore, the ink supply port 7 is pressed against
the ink introduction opening 107 with a large force by
the rotation of the ink container 1. At the connecting
10 portion, an elastic member such as a filter, an
absorbing material, a packing or the like which has a
relatively high flexibility is provided to assure an
ink communication property to prevent ink leakage
there.
15 Such structure, arrangement and mounting
operation are therefore preferable in that such a
member is elastically deformed by the relatively large
force. When the mounting operation is completed, the
first locking portion 155 engaged with the first
20 engaging portion 5 and the second locking portion 156
engaged with the second engaging portion 6 are
effective to prevent the ink container 1 from rising
away from the holder. Therefore, the restoration of
the elastic member is suppressed, so that member is
25 kept in an appropriately deformed elastically.

On the other hand, the pad 102 and the

connector 152 (electrical contacts) are made of a



metal to assuring satisfy electrical connection property therebetween.
However, an excessive contact force therebetween is not preferable fromthe
5 standpoi nt of damage prevention and sufficient durability. In this
exanple, they are disposed at a position as renote as possible fromthe
fulcrum nore particularly, in the neighhorhood of the front side of the
ink container, in this exanple, by whichthe 10 contact force is mnim zed.
In this exanple of the enbodinment, the substrate 100 is disposed on the
inclined surface connecting the bottomside of the ink container 1 with

the front sideQft A8y Nk SOUHE) NeTeds rHEERAYct Bhe LS dPi £0T HEER PRSI ON

t herebet ween. The bal ance of forces only at the contact portion in the

state that patbdd? td Sasat B eshi DstPecTOPNLLESNT dSenéBrEghatel y before

the conpletion of nounting, wll be considered. The reaction force (a

upwar d force grpgdier v eiiéd Edthe Bl I eCidw@iVe gPRIN edkdusdile cmeador 152 to
the pad 102 and balancing with the nmounting force applied downwardly in

the vertical firestilgrebenpdaresi & nsonpoaeatabdeceroh the actual contact
pressure between the pad 102 and the connector 152. Therefore, when the 25

user presses dtendpkigon fi duitia g woir & wavat toh hend neuhf i 8gesonpl eti on
position, an addition of ink container nounting force for electrical
connecti on 36&dutsberty t ha rs ubsils atxangrice t thepprametdirspasesdradt ,a so
position as remote as possible from the fulcrum, more
particularly, in the neighborhood of the front side of
the ink container, in this example, by which the
10 contact force is minimized.

In this example of the embodiment, the
substrate 100 is disposed on the inclined surface
connecting the bottom side of the ink container 1 with
the front side of the ink container 1, namely, at the

15 corner portion therebetween. The balance of forces
only at the contact portion in the state that pad 102
is contacted to the connector 152 immediately before
the completion of mounting, will be considered. The
reaction force (a upward force in the vertical

20 direction) applied by the connector 152 to the pad 102
and balancing with the mounting force applied
downwardly in the vertical direction, involves a
component force of the actual contact pressure between
the pad 102 and the connector 152. Therefore, when the

25 user presses the ink container down toward the
mounting completion position, an addition of ink

container mounting force for electrical connection



that operativity will not be nuch deteriorated. The ink container 1 is
pressed down toward the nounting conpletion position where the first
engaging 5 portion 5 and the first |ocking portion 155 are engaged with
each other, and the second engaging portion 6 and the second | ocking
portion 156 are engaged with each other 34,By this, there arises a conponent
force (a force sliding the pad 102 on the 10 connector 152) parallel wth a
surface of the substrate 100 by the urging force. Therefore, a good

el ectrical connection property is provided and assured upon the conpletion
of the nountiberwdert hthd Ndulesitati enednd |theadehrinemt ot hies eseellj cab connecting
15 portion is at a position high fromthe bottom side of the ink container,
and t heref or gghdtheopaiivity ofithenot éakedheinkdeteachongtetliere is small. In
this manner, the structure and arrangenent of the electrical connecting
portion described abGhe iB®& icsnadvartradeasspiressedheostarndpeingt thfe t he

magni tude of the required ink contai ner nounting force, assurance of the

el ectrical comhactirsy at@n@bet idre pesotieo iwrefe opheoht ast nahgagingt h t he

| eaked ink. The structure of the nounting portion for the 25 ink contai ner
in the first robotbmentand the oot i beckioxanpdetienndbSl anetted to that
shown in Figure 11. Referring to Figure 13, the description will be 37
made as to teRIPHGtWiIFh greh 1Gther a ped sphetseeondeqngaging

portion 6 and the second locking portion 156 are
engaged with each other. By this, there arises a
component force (a force sliding the pad 102 on the
10 connector 152) parallel with a surface of the
substrate 100 by the urging force. Therefore, a good
electrical connection property is provided and assured
upon the completion of the mounting of the ink
container. 1In addition, the electrical connecting
15 portion is at a position high from the bottom side of
the ink container, and therefore, the liability of the
leaked ink reaching there is small.
In this manner, the structure and arrangement
of the electrical connecting portion described above
20 is advantageous from the standpoint of the magnitude
of the regquired ink container mounting force,
assurance of the electrical contact state and the
protection from contamination with the leaked ink.
The structure of the mounting portion for the
25 ink container in the first embodiment or the modified
example is not limited to that shown in Figure 11.

Referring to Figure 13, the description will be



(a) of a recording head unit for receiving ink from the ink container to
effect a recording operation according to another exanple, and a
perspective view 5 of a carriage usable therewith, and a perspective view
(b) showing a state in which they are connected with each other. As shown
by (a) in Figure 13, the recording head ¢4nit 405 of this exanple is
different fromthose 10 (holder 150) described hereinbefore in that it does
not have the hol der portion corresponding to the ink container front side,
t he second | ocking portion or the connector. The recording head unit 405 is
simlar to tld gt nghddepdint he Ritdime ries pects ,pdiepdiat tvam dbewi de
thereof is provided with an ink introduction opening 107 to be connected
with the i nk supp¥ parécdrdiddeheadrusideféherecédivingrbnkdédomi th the
first |locking portion 155, and the back side is provided with an electrical
contact portite (Lmshoomjafmer 20 sffimat &reaasordsngnop&nathenot her hand, as
shown by (b) in Figure 13, the carriage 415 is novable along a shaft 417,
and is proviascbydimg atd evmotdd® ¢éxamplaj ngndhe pecspdchgvaeundewnit 405.
The carriage 415 is further provided 25 with an electrical contact portion
418 conneét edofvia hcarheage egsalbbtal thenewtthpoandoa pérspectiver viag head
and with a hol der portion corresponding to the 38 structure of the ink
cont ai ner frofike) ssewimpheasetahed in which they are connected with
each other.
As shown by (a) in Figure 13, the recording
head unit 405 of this example is different from those
10 (holder 150) described hereinbefore in that it does
not have the holder portion corresponding to the ink
container front side, the second locking portion or
the connector. The recording head unit 405 is similar
to the foregoing one in the other respects, the bottom
15 side thereof is provided with an ink introduction
opening 107 to be connected with the ink supply port 7.
The rear side thereof is provided with the first
locking portion 155, and the back side is provided
with an electrical contact portion (unshown) for
20 signal transmission.
On the other hand, as shown by (b) in Figure 13,
the carriage 415 is movable along a shaft 417, and is
provided with a lever 419 for fixing the recording
head unit 405. The carriage 415 is further provided
25 with an electrical contact portion 418 connected with

the electrical contact portion of the recording head

and with a holder portion corresponding to the



| ocki ng portion 156, the connector 152 and the wiring portion 159 to the
connector, are provided on the carriage side. 5 Wth this structure, when
the recording head wunit 405 is nounted on the carriage 415, as shown by
(b) in Figure 13, the nounting portion for the ink container is
established. In this manner, through the jgmounting operation which is
simlar to the exanple of 10 Figure 12, the connection between the ink
supply port 7 and the ink introduction opening 107, and the connection
bet ween the pad 102 and the connector 152, are established, and the
nmount i ng opersdtdtise cOmietiatk dénta#nhéecHrshtgs téwi cerHdigptend 4 -
Figure 15): Figure 14 shows an outer appearance of an ink jet printer 200
to which the istkkiomntpdrerodes®s) bete ¢contdietdor opdi agd Ehguwérihgi s a
perspective view of the printer in which the main assenbly cover 201 of 20
Figure 14 is ppeniod hE59 ecortthegecaeveceor s appl prabidedt ont heeenbodi nent s
and nodi fied exanples which will be described below. As shown in Figure 14,
the printer 208rofagdisidenbodi nent conprises a main assenbly, a sheet 25
di scharge tray 203 at the front side of the main assenbly, an automatic
sheet feedi ng devi ce WiABFEhAG2 statuathve e, eathesi déet herasofdirg redad assenbl y
cover 201, 39 and other case portions which cover major parts
unit 405 is mounted on the carriage 415, as shown by
(b) in Figure 13, the mounting portion for the ink
container is established. In this manner, through the
mounting operation which is similar to the example of
10 Figure 12, the connection between the ink supply port
7 and the ink introduction opening 107, and the
connection between the pad 102 and the connector 152,
are established, and the mounting operation is
completed.
15 1.4 recording device (Figure 14 - Figure 15):
Figure 14 shows an outer appearance of an ink
jet printer 200 to which the ink container described
in the foregoing. Figure 15 is a perspective view of
the printer in which the main assembly cover 201 of
20 Figure 14 is open. The recording device is applicable
to the embodiments and modified examples which will be
described below.
As shown in Figure 14, the printer 200 of this
embodiment comprises a main assembly, a sheet
25 discharge tray 203 at the front side of the main

assembly, an automatic sheet feeding device (ASF) 202

at the rear side thereof, a main assembly cover 201,



i ncl udi ng a nmechani smfor scanningly noving the carriage carrying the
recordi ng heads and the ink containers and for effecting the recording
during the 5 novenent of the carriage. There is also provided an operating
panel portion 213 which includes a displaying device which in turn displays
states of the printer irrespective of whether the main assenbly cover is
cl osed or opened, a main switch, and a reset 10 switch. Wen the main
assenbly cover 201 is open, the wuser can see them as shown in Figure 15.
That is, when the main assenbly cover 201 is open, the user can see the
nmovabl e r angeand hetmer ghboe hpout i des echighi chves wajekeparhe recordi ng head
unit 105 and the ink containers 1K, 1Y, 1M and 1C (the ink containers my
be indicated bycledengnzenaohenasm” forontgnhengl vaneeingf bhesinplicity) In
this enbodi ment, when the main assenbly cover 201 is opened, a sequence
operation is Qar chAgE edl BUYiRG that reaprilage Q@édﬁsaadt§hﬁtﬂéélly comes to
the center position ("container exchanging position", shown in the Figure),
where the use¢0@§®l@%rstﬁ@d|ﬁRrc%ﬁfﬁ?ﬁéﬂgeibﬁaﬁ@FﬁQdéﬁgréﬁﬁéﬁgoﬁhﬁhe | ike.

In this enbodi nent, the recording, head 25 unshodﬁé$|s inthe formof,a chip
mounted t & t HBOVeBeRE dPhgtheaBa iRl 89205, Thewe eshontFnPEFvERRd *Bspect i ve

i nks. The recordlng heads scan the 40__recording material by the novenent of
the carriage 2p8ra ing panel portion 213 which Includes a

displaying device which in turn displays states of the

printer irrespective of whether the main assembly

cover is closed or opened, a main switch, and a reset
10 switch.

When the main assembly cover 201 is open, the
user can see them, as shown in Figure 15. That is,
when the main assembly cover 201 is open, the user can
see the movable range, the neighborhood thereof which

15 carries the recording head unit 105 and the ink
containers 1K, 1Y, 1M and 1C (the ink containers may
be indicated by reference numeral "1" only hereinafter
for simplicity). In this embodiment, when the main
assembly cover 201 is opened, a sequence operation is

20 carried out so that carriage 205 is automatically
comes to the center position ("container exchanging
position", shown in the Figure), where the user can do
the ink container exchanging operation or the like.

In this embodiment, the recording head

25 (unshown) is in the form of a chip mounted to the
recording head unit 105, corresponding to the

respective inks. The recording heads scan the



during which the recording heads eject the ink to effect the printing. The
carriage 205 is capable of slidable engagenent wth the guiding shaft 207 5
extending in the noving direction of the carriage 205, and is novable as
descri bed above by the carriage notor and the transm ssion novenent

mechani smthereof. The recording heads cerresponding to the K, Y, Mand C
(bl ack, yellow, nmagenta and cyan) inks eject the inks 10 on the basis of
ejection data fed froma control <circuit provided in the nain assenbly side
through a flexible cable 206. There is provided a paper feeding nechanism
i ncl udi ng a papevrdiegimgteonldkrbyatbaempvediestharfgithe radtmrag @, on to
feed the recording 15 material (unshown) fed fromthe automatic sheet

f eedi ng devi cdurdgtwhidle theerecksdhag gecadayePO3t thraeinkcdbedi ng head unit
105 having an integral ink container holder is detachably nmounted on the
carriage 205¢ffe@ttheerespetinge iTie comtEians £05 are capaketachhbl y mount ed
on the recording head unit 105. During the recording or _printing operation,
the recordi nglhdallecandagenerkorithgthateridingyshast agave-described
novenent, during which the recording heads eject the inks onto the
recor di ng nat @¥tandieg 25n ek oy hed r dtbear Ael oft at WedERTEL2BRe 2P e or di ng
mat eri al corresponding to_the range of the array of ejection outlets of the
recor di ng hea@dnd| #s JnevaRlai1as pdefealBedwaRAve R¥akheng26p&R4Ei on and the

next , . .
motor and the transmission movement mechanism thereof.

The recording heads corresponding to the K, Y, M and C
(black, yellow, magenta and cyan) inks eject the inks

10 on the basis of ejection data fed from a control
circuit provided in the main assembly side through a
flexible cable 206. There is provided a paper feeding
mechanism including a paper feeding roller, a sheet
discharging roller and so on to feed the recording

15 material (unshown) fed from the automatic sheet
feeding device 202 to the sheet discharge tray 203.
The recording head unit 105 having an integral ink
container holder is detachably mounted on the carriage
205, and the respective ink containers 1 are

20 detachably mounted on the recording head unit 105.

During the recording or printing operation, the

recording head scan the recording material by the
above-described movement, during which the recording
heads eject the inks onto the recording material to

25 effect the recording on a width of the recording
material corresponding to the range of the array of

ejection outlets of the recording head. In a time



scanni ng operation, the paper feeding nechanismfeeds the recording

mat eri al through a predeterm ned distance corresponding to the width. In
this manner, 5 the recording is sequentially effected to cover the entire
area of the recording material. An end portion of the novenent range of the
recordi ng head by the novenent of the carriage, there is provided an
ejection refreshing unit including caps for capping 10 the sides of the
recordi ng heads having the ejection outlets. Therefore, the recordi ng heads
nove to the position of the refreshing unit at predeterm ned tine

interval s, amemErel sdijwestiredh tsedrrel nefomstd higorpraock sshe imettudi ng t he
prelimnary ejections or the like. 15 The recording head unit 105 having a
hol der port ismrarfromeagie iatk @onttdiaaager i eqtioyw dethvinisa feedsect or
corresponding to each of the ink containers, and the respective connectors
are cont act edhe newonshichg giatigel subshratdh pr egeketomiredi nk cont ai ner 1.
By 20 doing so, turning-on and flickering of the respective emtting
portions 101 HEtdce nFeAsrRANINGcedridmmceldif + hin Heh by drrRRe Fi ned
sequence executed by the recording device. Thus, the information relating
to the sPat &hsf HHOTHOE oH afr@ichiBR by ffe¢ierrl BB apyer spreifical ly,
after the position of the container exchange, the emtting portion 101 of
the ink cont¥itiere 2emtf nihgy seePrdmeutitefidhe iAfk eir@g@rttltﬂrhed on or

flickered, and_ the event can be observed )
of the movement range of the recording head by the

movement of the carriage, there is provided an
ejection refreshing unit including caps for capping

10 the sides of the recording heads having the ejection
outlets. Therefore, the recording heads move to the
position of the refreshing unit at predetermined time
intervals, and are subjected to the refreshing process
including the preliminary ejections or the like.

15 The recording head unit 105 having a holder
portion for each ink container 1, is provided with a
connector corresponding to each of the ink containers,
and the respective connectors are contacted to the pad
of the substrate provided on the ink container 1. By

20 doing so, turning-on and flickering of the respective
emitting portions 101 can be controlled in accordance
with the predetermined sequence executed by the
recording device. Thus, the information relating to
the state of the ink container can be notified.

25 More specifically, after the position of the
container exchange, the emitting portion 101 of the

ink container 1 containing small amount of the ink is



by the user through the Iight guide portion 121 and the display portion
122. This applies to the respective ink containers 1. In another exanple of
5 control of the switching of the emtting portion, when the ink container
1 is nmounted to the correct position, the emtting portion 101 of the
container is lighted on, by which the user can observe the event through
the light guide portion 121 and the display portion 10 122. These controls
are executed, simlarly to the control for the ink ejection of the
recordi ng head, by supplying control data (control signal) to the
respective i fsd amers Florglerrd nmeand dskendignti ern kendkaereedcuit

t hrough the flexible cable 206. 15 The light receiving portion 210 having
the [|ight rdeeithagsgengniowdth Hee di sPls e by RehtLePel2&n@nBorti on which
is opposite the position where the above-described refreshing unit is

provi ded. By ‘it it SRIAY (BRI t 149 pbriF o?PRBISF stactlhat ed when the 20

di splay portion 122 of the ink container 1 passes by the |jght receiving
portion whil eFRETEF Y alfek 2P t_1IN%%HY hg, ARHNGNi IR IS gt can be
received by the light_receivip ortiop through the Iight, guide portion 121
and the di5spl%ﬁﬂtp5?fi%’?1 4% s tgcfl%en%agfsth‘%e %ch’égpPgW%an Bhepne
carriage 205 W?en,t e li is _received, it can.be discrimnated as to

ht
whet her or not?€ ah n?oegﬂf%?ﬁe} 15| ot RfedCa CHSE FerPF L1 hb43  the

Ink container, 115 [PUMELEE L0 £01"SF L RISLLLP iner is 1ighted

on, by which the user can observe the event through
the light guide portion 121 and the display portion

10 122. These controls are executed, similarly to the
control for the ink ejection of the recording head, by
supplying control data (control signal) to the
respective ink containers form the main assembly side
control circuit through the flexible cable 206.

15 The light receiving portion 210 having the
light receiving element can be disposed adjacent the
end portion which is opposite the position where the
above-described refreshing unit is provided. By doing
so, the emitting portion 101 is actuated when the

20 display portion 122 of the ink container 1 passes by
the light receiving portion while the carriage 205 is
moving, and the emitted light can be received by the
light receiving portion through the light quide
portion 121 and the display portion 122. On the basis

25 of the provision of the carriage 205 when the light is
received, it can be discriminated as to whether or not

an ink container 1 is mounted and/or whether or not



on the carriage 205. Thus, the display portion 122 not only functions to
present the information to the user but also functions to contribute to the
detecting 5 operation and the control operation of the recording device. A
further preferable Enbodi ment to acconplish both of themw || be described
hereinafter in conjunction with a third ,grbodi nent. 2. Second enbodi nent
(Figure 16 - Figure 20): 10 In the foregoing Enbodi nents and classification
is, the light guide portion 121 is extended upwardly fromthe nei ghborhood
of the emtting portion 101 to the display portion 122 which is |ocated at
the top end.tHdeinlesconipdimerwi |1s beowsted ast ttthexaoptesti pogbtwbnch t he
display portion is |ocated at a position which is nore convenient to the
user. The sanen tieéecanceagen2al s Tsisyi tthhe b sfdraggaangt erbollz Zremet  ar e
assigned to the elenents having the corresponding functions, and the
det ai | ed descenbyi busctbensuch poestrnebihe fmEounatied for thenpbecity.
Figure 16 is a schematic side viewillustrating function of the |light guide
portion proviled ahsehbunthkonsntai pertntoerei vy thet detsetdnd enbodi nent of
the present invention. In this enbodinment, the light 25 is guided fromthe
emtting portepdrabionocandetiesprayroporpebat 8on ohntha reghtrdgndde portion
321 for observation of the user is extended upwardly with an 44 air space
provi ded bet weehi€de 1A ghtrtigrierpiaianleEmbodiment to accomplish

both of them will be described hereinafter in
conjunction with a third Embodiment.
2. Second embodiment (Figure 16 - Figure 20):

10 In the foregoing Embodiments and classification
is, the light guide portion 121 is extended upwardly
from the neighborhood of the emitting portion 101 to
the display portion 122 which is located at the top
end. The description will be made as to examples in

15 which the display portion is located at a position
which is more convenient to the user. The same
reference numerals as with the foregoing embodiment
are assigned to the elements having the corresponding
functions, and the detailed descriptions for such

20 elements are omitted for simplicity.

Figure 16 is a schematic side view illustrating
function of the light guide portion provided on the
ink container according to the second embodiment of
the present invention. In this embodiment, the light

25 1is guided from the emitting portion 101 to the display
portion 322, and a light guide portion 321 for

observation of the user is extended upwardly with an



and the front side wall surface of the ink reservoir chanber 11 for
containing the ink I, and the free end portion is curved so that display
portion 322 is s directed in an upper-right direction. Wth this structure,
simlarly to the first Enbodinent, the Iight can be extended to the display
portion 322 while suppressing the attenuagjon all the [light incident from
the emtting portion 101. Moreover, 10 the light guide portion 321 is curved
so as to direct the display portion 322 toward upper right in the Figure,
the display portion 322 can be easily observed by the user. Figure 17 is a
schematic sideivi epacé pravidedi bebdeerahpeeld@hthgusdeupvutaoof 3Rilgure 16.
In this enbodinent, too, the |light guide portion 321 is curved, but the

hi gh i s | oweranthabhé nfFogtireide, walhthsurhaceend thef ané Beoeiryodpposed to
the back side of the supporting nenber 3, nore particularly, of the 20
operating por@h@hbsmﬂﬁhléﬁrlgonhélpéngl§heténbe1 mahfpthat édepy enbe user. At
| east the operating portion 3Mof the supporting menber 3 in this

enbodi ment | sPeshient Lseaubyed PPghhatr dASRILEYI RETLABRDERZI ASthis exanpl e.

25 As shown in Figure 17, in this exanple, the light emtted fromthe
emitting ﬁbrtﬁbﬁe@bﬁdléngéPdBHPeForﬂﬁé eAUTSGEAQBe 310 by the |ight guide

portion 321, 45 and then the light is directed to t he %?eratln
With this structure, similarly to the first

Embodiment, the light can be extended to the display
portion 322 while suppressing the attenuation all the
light incident from the emitting portion 101. Moreover,

10 the light guide portion 321 is curved so as to direct
the display portion 322 toward upper right in the
Figure, the display portion 322 can be easily observed
by the user.

Figure 17 is a schematic side view of a

15 modified example of the structure of Figure 16. 1In
this embodiment, too, the light guide portion 321 is
curved, but the high‘is lower than in Figure 16, such
that end surface 310 is opposed to the back side of
the supporting member 3, more particularly, of the

20 operating portion 3M which is the portion to be
manipulated by the user. At least the operating
portion 3M of the supporting member 3 in this
embodiment is constituted by a light transmitting
member in this example.

25 As shown in Figure 17, in this example, the
light emitted from the emitting portion 101 is guided

to the end surface 310 by the light guide portion 321,



portion 3M By doing so, the operating portion 3Mof the supporting nenber
3 constituted by the light transmtting nenber is lighted up. In other
words, the 5 operating portion 3M per se functions as the display portion
for providing user with the information. This exanple provides the sane
advant ageous effects as with the first EfSodinent. In addition, according
to these features exanple, the operating 10 portion 3Mwhich is to be
mani pul ated by the user is lighted up. Therefore, when the user is to be
pronpted for_ e n of :he .i nk, cont ai , bj i cont ai ner can
be to direct Iayn%gcgj%g%&zheed,llﬁldi PJL(Se 8%%%41 E%r‘%leé)n(gﬁl%ﬁgg%d for the
nounti ng or IS i ng of, t. ink taj . ife Y,

recogni zed, gpgoogﬁér?t e orgefiobgl%nask%é ﬁ]ﬁ% i%l g(ar'[a\ctr:rLt(g1 ep%\%tgi% ?Matog he

operat | ng poréﬂé’%@r\(%ofﬁ‘frl RELALL 193 M%ﬂf%%‘%@% @%019%101%%{15990' wWth a

portion for scatt ng a proper anount e ructure of

bendi ng the optdcah; @ mi%% A€ 5 t D5 1pe&d Sup Ne 14 SURY RRYAALN 15 not

[
limited to curving the 1ight guide portion. The description will be made

as to thig poiddratd GIrso A8 éh S3Mep¥t e¥¢ (Alnc@iddONhs VERW dP3paad 25 a
bottom view (c) of an ink container which is a |liquid container according

to another exaspl £oofedhr secands abod Fen . £TheLpEs kb OoAT om whi ch the
| ight 46 guide portion 450 extends upwardly is substantially
This example provides the same advantageous
effects as with the first Embodiment. In addition,
according to these features example, the operating

10 portion 3M which is to be manipulated by the user is
lighted up. Therefore, when the user is to be prompted
for exchange of the ink container, the object ink
container can be to directly recognized, and the
portion to be manipulated for the mounting or

15 dismounting of the ink containers can be directly
recognized, too. In the order to make the light more
visible at the operating portion 3M, the operating
portion 3M may be provided with a portion for
scattering a proper amount of light.

20 The structure of bending the optical axis in
order to locate the display portion is not limited to
curving the light guide portion. The description will
be made as to this point.

Figure 18 a side view (a), a front view (b) and

25 a bottom view (c) of an ink container which is a

liquid container according to another example of the

second embodiment. The position from which the light



the sanme as with the foregoing exanples, but the |ight

gui de portion 450 of

this exanple is not curved but is substantially extended straight. An
inclined surface 5 451 is provided at the top end portion. The position of
the inclined surface 451 is at the back side of the operating portion 3M of
t he supporting nenber 3, and the portiongopposed to the back side of the
operating portion 3Mis high, and the portion opposed to the 10 front side
of the ink reservoir chanber 11 is low. Between the |ight guide portion 450
and the surface of the front side wall of the ink container 1, there is

air space. Wgendehedritgln dilideygmrtdonpieirdly istsgrsttdntimlded with the

outer casing of the ink 15 container 1, the whol e nenber

is constituted by a

| i ght transnitthe repmeatasy ivdlth Tihe demgdqiriorexdnpldee fude Hwe tbighe

structure and the function off the Iight guide portion

450 of this exanple.

Figure 19 is @isthammtionidid xof vilehe (eyanmke aks amtargeaved dyw bys of a
maj or part of the light guide portion to illustrate the function of the

| i ght gui de polsteantigsllshewtanieteslera il es A Aeqliigied guird@Corti on 450
each extended up fromthe position where 25 the bottom side end surface is
opposed t & t HPleni BERY skt idh U tomend R tigrn e &A%HGL porti on
101 emts the light, the light Is gujded fromthe end 47 surface of the
bott om si de S tHE 1F YRR R PGTE ol 1S at the back side of the

operating portion 3M of the supporting member 3, and

the portion opposed to the back side of the operating

portion 3M is high, and the portion opposed to the

10 front side of the ink reservoir chamber 11 is low.

Between the light guide portion 450 and the surface of

the front side wall of the ink container 1,

there is

air space. When the light guide portion 450 is

integrally molded with the outer casing of the ink

15 container 1, the whole member is constituted by a

light transmitting material.

The description will be made as to the

structure and the function off the light guide portion

450 of this example. Figure 19 is a schematic side

20 view (a) and an enlarged view (b) of a major part of

the light guide portion to illustrate the function of

the light guide portion.

As shown in these Figures, the light guide

portion 450 each extended up from the position where

25 the bottom side end surface is opposed to the emitting

portion 101. Therefore, when the emitting portion 101

emits the light, the light is guided from the end



450 to the inclined surface 451 at the top end portion,

and is reflected by

an inclined surface 451 to reach an operating portion 3M Simlarly to the
exanple of 5 Figure 17, the structure of this exanple is such that |[|ight
fromthe emtting portion 101 di sposed at the bottom side of the ink
container 1 is guided to the operating pprtion 3Mthrough the light guide
portion 450, and therefore, the user manipulating the 10 operating portion
B3Mnaturally recogni zes the predetermned information relating to the ink

container 1. The preferable positional relation anong the

i ght guide

portion 450, fherises! bpeghsupdeesmisilaands dhet Negei §hing pertien 101 are
as follows. It is preferable fromthe standpoint of supplying a | arge

amount of lightothatthe endeinkar shk€akieghtienitt ek bop tded epbitisg, portion
101 to be guided to the inclined surface 451 by the |light guide portion
450, the 20 eahditisgredlécbadlB} 48 OppLsrddt suthecendssutbaeeaeh the
bottom side of the |ight guide portion 450 and on the projected plane of a
cross-secti onanfopéeatingt poguide pwMrt i Himidsr (perperite cekamptie dfie optica
axis 456 of the light guide portion 450). 25 In order for the |ight
refl ect ed sby Fhgurentlj nedessttactudslofotbireoeRbypieadh shehopbrdt i ng

portion 3M it is preferable that inclination angle of 48

the inclined

surface 451 reightvérom the epittahgagpstion 101 disposed at the

bottom side of the ink container 1 is guided to the

operating portion 3M through the light guide portion

450, and therefore, the user manipulating the

10 operating portion 3M naturally recognizes the

predetermined information relating to the ink

container 1.

The preferable positional relation among the

light guide portion 450, the inclined surface 451 and

15 the emitting portion 101 are as follows.

It is

preferable from the standpoint of supplying a large

amount of light that in order for the light emitted by

the emitting portion 101 to be guided to the inclined

surface 451 by the light guide portion 450, the

20 emitting portion 101 is opposed to the end surface of

the bottom side of the light guide portion 450 and on

the projected plane of a cross-section of the light

guide portion 450 (perpendicular to the optical axis

456 of the light guide portion 450).

25 In order for the light reflected by the

inclined surface 451 to smoothly reach the operating

portion 3M, it is preferable that inclination angle of



456 is not less than the critical angle so as to totally reflect the |light.
For exanple, the light guide portion 450 which is integrally nolded with
the 5 ink container 1 is nmade of polypropylene having a refractive index of

1.49, the total reflection condition is determ ned by Snell |aw of
refraction as follows (refractive index,gf the air is 1): 1.49sin0= 1. 10
sin0=1/1. 49. 0 = 43. Therefore, it wll suffice if the inclination angle

(incident angle =0) relative to the optical axis is not less than 43. In
this enbodiment, the inclination angle is 45 to satisfy the condition 15 of
the total refthectinadingd dainfrcn,43Thedlighitveguiadeathe mpttiwl iahis gui de
portion 450 is totally reflected by the inclined surface 451 and is
directed to 43 igpercdt ilegspdtdarotBMeriaitdwalt arigliebida tas itso i npr oved.
Figure 20 is a side view (a) and a front view 20 (b) of the ink container
accordi ng t o tateddiyf ired lestaridie lofghithe $oruewamplef, Ehgudégb®. In this
exanple, the light guide portion 450 is provided by a nenber separate from
t he i nk cont giwigle PorAdieay didfy wholathilss Jaxeggnal 1y meoldad covtlaitee 1 and the
| i ght guide 25 portion 450 can be nmade of suitable materials, respectively.
In the caBe timdt darkadavatailners made ok PolRE AIYLens grViasni tti ng

material, an opening 32 49 is fornmed in a part_ of the operating portion 3M
refractive index of 1.49, the total reflection

condition is determined by Snell law of refraction as

follows (refractive index of the air is 1):

1.49sin®= 1.
10 sin®=1/1. 49.
® = 43°. Therefore, it will suffice if the

inclination angle (incident angle =0) relative‘to the
optical axis is not less than 43°. In this embodiment,
the inclination angle is 45° to satisfy the condition

15 of the total reflection. By doing so, the light guided
by the light guide portion 450 is totally reflected by
the inclined surface 451 and is directed to the
operating portion 3M, so that visibility is improved.

Figure 20 is a side view (a) and a front view

20 (b) of the ink container according to a modified
example of the structure of Figure 18. 1In this example,
the light guide portion 450 is provided by a member
separate from the ink container 1. According to this
example, the ink container 1 and the light guide

25 portion 450 can be made of suitable materials,
respectively. In the case that ink container 1 is not

made of a light transmitting material, an opening 32



Through the opening 32, the reflected light fromthe inclined surface 451
of the light guide portion 450 is received by the user's eyes. 5 In the
exanpl es of Figure 18 and Figure 20, the inclined surface is so set that
angle (incident angle) relative to the optical axis guided by the |ight
guide portion 450 is equal to the angle igeflection angle) of reflection
toward the operating portion 3M Then, 10 depending on the nmaterials or the
| i ke used, they can be properly set so as to satisfy the total reflection
condition. In order to efficiently reflect the light, the inclined surface

nmay be constiiytegrydai nehepapt db @H@i_'ékagiﬁgthbt&@Braﬂtive index or a
high reflectance, for exanple, netal foil or the Iike my be stuck.

Moreover, in enpbhgh ehéespahing, 32hetpperafingteRONiyhR EMbaf thie
supporting nmenber does not function 20 as the display portion, but the

| i ght guide pontlonRed58utsaest eptledrt oha pPoghti guiliegperttiban 4tibe isoperating
portion simlarly to Figure 16 exanple, in which the display portion is
provi ded by thecéopelirbpt thponkeésnhsoéyebe |ight guide portion 450 adjacent
the 25 inclined surface portion. 3. Third enbodi nent (Figure 21 - Figure
29): The user possi blnn [ekesaingllees dSHEiayuEoris andFigury a2d pushe
directions depending on the position of the
inclined surface is so set that angle (incident angle)
relative to the optical axis guided by the light guide
portion 450 is equal to the angle (reflection angle)
of reflection toward the operating portion 3M. Then,
10 depending on the materials or the like used, they can
be properly set so as to satisfy the total reflection
condition.
In order to efficiently reflect the light, the
inclined surface may be constituted by a material
15 exhibiting a high refractive index or a high
reflectance, for example, metal foil or the like may
be stuck.
Moreover, in another alternative, the operating
portion 3M of the supporting member does not function
20 as the display portion, but the light guide portion
450 is extended to a position higher than the
operating portion similarly to Figure 16 example, in
which the display portion is provided by the top front
portion of the light guide portion 450 adjacent the
25 inclined surface portion.

3. Third embodiment (Figure 21 - Figure 29):

The user possibly looks at the display portion



printer or the like, and therefore, it is desirable to emt the light in a
w der range fromthe display portion. On the other hand, the display
portion is not 5 only for the user observation but also for the ink
cont ai ner detecting operation and the control operation of the recording
device, and therefore, a |Ilight receivinggportion 210 is provided in the
recordi ng device as shown in Figure 15. 10 For exanple, when the carriage
205 scans relative to the light receiving portion 210,-the ink containers
and/ or the display portion passes by the |I|ight receiving portion 210
sequenti al | y.irDurd migpudheli pastsages déparadihe abhedkedoadet hen ofiethak
containers 15 are nounted at the correct positions, respectively. Mre
particul arl y,paintdre di nileg hesn, sandrtlaerefoke, cont as néesisabheetot o t he

i ght receiving portion 210, the emitting portion of the ink container
cont ai ni ng tdmit nkheflidiet coh oz, widkechrange afnen ikse sdpppted to 20 be

pl aced at the position facing to the |light receiving portion 210, is
actuated to Ipagtitiome Canitthe reghsor thaow ,orthep ddrmpl atheoditginn fxsmate

di splay portion. If the light receiving portion 210 receives the light, it
is discrifinaelythar th& eoar adheervat 2on npuht2bsat feoheter ivkt position,
if not, the container is nmounted at a wong position. If the latter is the
case, the recorrliatnobedateohing ppeyahien, andrtia cerbnple, and pronpts the

user to open the main . _
operation of the recording device, and therefore, a

light receiving portion 210 is provided in the
recording device as shown in Figure 15.

10 For example, when the carriage 205 scans
relative to the light receiving portion 210, - the ink
containers and/or the display portion passes by the
light receiving portion 210 sequentially. During the
passage, it can be checked whether the ink containers

15 are mounted at the correct positions, respectively.
More particularly, at the timing when a certain ink
container is faced to the light receiving portion 210,
the emitting portion of the ink container containing
the ink of the color, which container is supposed to

20 be placed at the position facing to the light
receiving portion 210, is actuated to light the
emitting portion on to emit the light from the display
portion. If the light receiving portion 210 receives
the 1light, it is discriminated that ink container is

25 mounted at the correct position, if not, the container
is mounted at a wrong position. If the latter is the

case, the recording operation is prevented, for



assenbly cover 201 and renount the ink container at the wong position by
flickering the emtting portion or display portion of the wongly nounted
ink 5 container. By doing so, the inconveniences that color reproduction is
not proper because of the erroneous nmounting of the ink container or
containers, and the inconveniences that ;no warning is provided for the ink
container in which the ink is short, and a warning is 10 erroneously

provi ded for the ink container containing a sufficient anmount of the ink.
The light receiving portion 210 used for such ink container detection or

control is fieeghgle t ktd appaipddissheider tihe dpdn comd ahaipi is carried on
the 15 carriage and reci procated, and therefore, the positional relation

relative to thssdahisipl apwar tgn ofd tdwountk wontailnetonsatoastant during the
detecting operation. For this reason, it is preferable that display
portion em t tHdavtdmghtposithion & il i ckeamigey Xhasehbingimg poptdger nounting
tol erance of the light receiving portion in the recording device is
permtted, sor tdisdpldengdntiodn tdfe theghtropuang ingumdiedciekl to the |ight
receiving portion is maintained sufficiently high, as contrasted to the
st andpoi nt ofcaidsEinet i oBy28diyg s, usdre. iTlngsveriendiesplthatpardlian i s
required to satisfy these contradictory functions. The description 52 wl|
be made as torepreodmfodimers Wi gbrose ¥ vesriese tof the erroneous
mounting of the ink container or containers, and the
inconveniences that no warning is provided for the ink
container in which the ink is short, and a warning is
10 erroneously provided for the ink container containing
a sufficient amount of the ink.
The light receiving portion 210 used for such
ink container detection or control is fixed in the
apparatus, while the ink container is carried on the
15 carriage and reciprocated, and therefore, the
positional relation relative to the display portion of
the ink container is constant during the detecting
operation. For this reason, it is preferable that
display portion emits the light within a small range
20 as long as a proper mounting tolerance of the light
receiving portion in the recording device is permitted,
so that density of the light quantity directed to the
light receiving portion is maintained sufficiently
high, as contrasted to the standpoint of observation
25 by the user.

Thus, the display portion is required to

satisfy these contradictory functions. The description



nmeet the contradictory requirenments. Figure 21 is a side view (a), a top
plan view (b), a bottomview (c) and a front view (d) of an ink 5
container which is a liquid container according to a third enbodi nent of the
present invention. In these Figures, designated by 550 is a |ight guide
portion (light guide rib). Simlarly to 4he foregoing enbodinent, an end
surface of the bottomside is 10 erected froma position facing the emtting
portion 101. Referring to Figure 22 and Figure 23, the configuration and
the function of the light guide nenber of the enbodiment will be descri bed.
15 Figure 22 wslh lseheadt¢i astop phanembedipant ovhachr ésoidiagdddvicoe on
which a plurality of ink container 1 shown in Figure 21 are carried, and a
schematic vi emeef bihel tostradiogothereqguicementsaers facing the |ight
receiving portion provided at a |lower position of the 20 printer, while the
carriage is noving, \Wigneien Zd dywmm gl aiimer (EQ,, & ragermlarconted ner 1M and
a yellow container 1Y are particularly noted. The ink containers are

j uxt aposed i n{bhe @i dohtbsevieweéei oandof fhentnikiewntidi nef, anadwky, in the
nmovi ng direction 25 (scanning direction) of the holder 150 or the carri age
205. In (B ofortguner2ghicheipl ardifpydofonhrinesnagarasdingr §of aced to the

bottom of the light 53 receiving Eortion 210 (Figure 15) disposed in the
third embodiment of the present invention. In these

Figures, designated by 550 is a light guide portion
(light guide rib). Similarly to the foregoing
embodiment, an end surface of the bottom side is

10 erected from a position facing the emitting portion
101.

Referring to Figure 22 and Figure 23, the
configuration and the function of the light guide
member of the embodiment will be described.

15 Figure 22 is a schematic top plan view (a) of a
recording device on which a plurality of ink container
1 shown in Figure 21 are carried, and a schematic view
(b) illustrating the ink containers facing the light
receiving portion provided at a lower position of the

20 printer, while the carriage is moving, wherein a cyan
container 1C, a magenta container 1M and a yellow
container 1Y are particularly noted. The ink
containers are juxtaposed in the widthwise direction
of the ink container, namely, in the moving direction

25 (scanning direction) of the holder 150 or the carriage
205. In (b) of Figure 22, the plurality of ink

containers are faced to the bottom of the light



printer, by novenent of the carriage. The light guide portion 550 has a
substantially T-shaped cross-section as seen fromthe top (perpendicular to
the sheet of 5 the drawing), wherein the T-shaped portion includes a

portion (portion B) extending in the scanning direction (left-right
direction, x direction in the Figure), apd a portion (portion A) projected
froma central portion of the portion Bin a direction 10 perpendicular to
the scanning direction (vertical direction, y direction in the Figure). The
i ght guide portion of this exanple is in the formof a rod having a

T- shaped cr ossesecting. pdtgivre 200 a(Bidheratl®) siteposed ihl tsérating 15
functions of a light guide portion of an ink container described in Figure
22. This Fi gyeistens bhenstatent nof whhe hcahei dgght ®m tlegthtyguimde em tting
portion 101 is incident on the |light guide portion 550, and guided in the
| i ght gui de poottion 5580 tivas eacdulbdieaniopakhy POspapedonrss2-sécthenl i ght

gui de portion, where the 1light is energent to the outside, as indicated by
arrows 511. |ast$ésn ekaompl ehe thep efpetpegdpontaonteOthei shdetposed at a
position facing to an intersection between the portion An and the portion B
of the 255T-shiapedravbdsg) sechevpinat thteTepapedt herbbenoansiddesof the |ight
gui de portion 550, and the light emtted by the emtting portion 101 is
directed to th@r©b¢mibmosﬂiommBhn@Xtﬁ@db@gt¥@ntBBo$C@heiDgght gui de portion

550.
direction (left-right direction, x direction in the

Figure), and a portion (portion A) projected from a
central portion of the portion B in a direction

10 perpendicular to the scanning direction (vertical
direction, y direction in the Figure). The light guide
portion of this example is in the form of a rod having
a T-shaped cross-section.

Figure 23 a schematic side view illustrating

15 functions of a light guide portion of an ink container
described in Figure 22. This Figure shows the state in
which the light emitted by the emitting portion 101 is
incident on the light guide portion 550, and guided in
the light guide portion 550 to reach the top end

20 portion 552 of the light guide portion, where the
light is emergent to the outside, as indicated by
arrows 511. In this example, the emitting portion 101
is disposed at a position facing to an intersection
between the portion An and the portion B of the

25 T-shaped cross-section at the end of the bottom side
of the light guide portion 550, and the light emitted

by the emitting portion 101 is directed to the portion



Here, a relative positional relation of the |Ilight receiving portion 210
fixed in the recording device relative to the ink container may vary due to
5 the assenbling tolerance of the nounting of the light receiving portion
210. More particularly, referring to Figure 22, (b), the deviations may
arise in the carriage scanning direction,(x direction), a perpendicular
direction (y direction) perpendicular 10 thereto, and the direction

per pendi cular to the sheet of the drawing of this Figure (z direction).
According to this enbodiment, the configuration of the Iight guide portion

550 pernits thie gdayiaid ahsriTorsBIbf dinecti g Qunidstpdit pefinsse. correct ink
contai ner 15 detecting operation for discrimnating the properness of the
state of the nountingeekt,t herenktéont posersoand rethatpoopernese of the

nounting positions thereto. The deviation in the z direction is influential
to the changelightt heeck 5¢ g epdiroion (ELQ ofiesd jportheonre26rd&Sagto the |ight
receiving portion 210 and therefore influential to the detected intensity of
the light fraewide tebateine pootiloem HHR. chioveimer ey apprypduat o t hreshol d
setting can be set to permit the change in the light quantity within the
range of the the exsseshl 25y stoldanceve it tlom nduntheng i ghtthecéighhg portion
210 in the z direction is not a problemin the ink container detecting
operation. 55redhivieyiperomonn2tibe Matia eaitorulsdogteptedfidering to
Figure 22, (b), the deviations may arise in the
carriage scanning direction (x direction), a
perpendicular direction (y direction) perpendicular
10 thereto, and the direction perpendicular to the sheet
of the drawing of this Figure (z direction). According
to this embodiment, the configuration of the 1light
guide portion 550 permits the deviations in such
directions and still permits correct ink container
15 detecting operation for discriminating the properness
of the state of the mounting of the ink containers and
the properness of the mounting positions thereto.
The deviation in the z direction is influential
to the change in the distance from the top end portion
20 552 to the light receiving portion 210 and therefore
influential to the detected intensity of the light
from the top end portion 552. However, an appropriate
threshold setting can be set to permit the change in
the light quantity within the range of the tolerance,
25 so that deviation of the light receiving portion 210

in the z direction is not a problem in the ink

container detecting operation.



by the light receiving portion 210 continuously receiving the |ight
energent at the top end portion 552 while scanning the carriage with the
emtting 5 portion 101 of the ink container 1 emitting the light. Mre
particularly, even if there is a deviation of the |ight receiving portion
in the x direction, the light emssion apd the |light reception are carried
out wwthin the range into which the deviation is taken 10 into account, by
whi ch the ink container detecting operation can be properly carried out.
The portion A is effective to provide a maxi numval ue (peak value) in a
curve of change of tTeerdeeisetoni yhttheant diyeotionhas| agheptabéevi ng
portion 210. Therefore, it is 15 possible that in consideration of the point
of time of biyve téet ddighén rsfceatitvd neealor timn SAlds exprenitnuewhlty emi ssion timing
of the emtting portion 101 for the detecting operation nmay be adjusted, by
whi ch the dé@cativdmd rihend 1ghdi remanasnt fte i &Nd QLGP0 ef f ect .
Furthernore, if the portion A has a length in the y directjon, which is not
| ess than t hetoMéridfcscaniidy dihe ianyigae rddl iRy $9okt o9 210 mounti ng
position in the y direction, the light fromthe top 25 end portion 552 can
be recei ved. PRy tdGitnd o of Hdre ddik £ g1ek he gt teddi%i hePlporti on 210
inthey direction is accepted to such an extent that, ink 56 _container

det ecti ng opélof§ ARIGEFWe afr iSEHutt there is a deviation of the

light receiving portion in the x direction, the light
emission and the light reception are carried out
within the range into which the deviation is taken

10 into account, by which the ink container detecting
operation can be properly carried out. The portion A
is effective to provide a maximum value (peak value)
in a curve of change of the received light quantity of
the light receiving portion 210. Therefore, it is

15 possible that in consideration of the point of time of
the detection of the peak, the subsequent light
emission timing of the emitting portion 101 for the
detecting operation may be adjusted, by which the
deviation in the x direction is compensated for, in

20 effect.

Furthermore, if the portion A has a length in
the y direction, which is not less than the tolerance
range of the light receiving portion 210 mounting
position in the y direction, the light from the top

25 end portion 552 can be received. By doing so, the
deviation of the light receiving portion 210 in the y

direction is accepted to such an extent that ink



correctly. Wth the decrease of the length of the portion A the density of
the light energent fromthe end of the Iight guide portion 550 increases,
so that 5 light quantity received by the light receiving portion 210
increases. By this, the influence of external disturbance is mnimzed to
assure the ink container detecting operafg on. Thus, the length of the
portion A can be properly selected in consideration of the 10 nounting
position tolerance of the light receiving portion 210 and the preferable

i ght quantity received by the light receiving portion 210. On the other
hand, the topanthipet idet&sS2ingf opdmtightcguile portied ¢dtspl ay portion)
is lit on or 15 flickered upon shortage of the ink container, for exanple,
and i s observariscthe. uddth Ther seoreasehef éimer Jemgthegifortlies desirably so
wi de that user can look at it fromvarious positions at various angles.

The above- desettbledn phor thilem densitf fetttihve tiglperemerg@enprbpen Heeecti ng
operation of the light receiving portion by selecting the dimension and the
confi gur at i oren®ef hehot heghthFith de Heopoken ono B tepreppesi deoatBatficiently
w de energent_region of the |ight by selecting the dimension and the

confi gur abi onl 15t THeaR bt LR FRFTEdP BN L 1Fet | TeRelglndePpbELiPBn 550
extends also in the widthwi se direction of the ink container_1 so that

i ght can be £h®rheRteasere! yBY ntBis, tHee wit Hogree 0P f e@XF®RNaBy this, the

visible area is . .. , .
disturbance is minimized to assure the ink container

detecting operation. Thus, the length of the portion A
can be properly selected in consideration of the
10 mounting position tolerance of the light receiving
portion 210 and the preferable light quantity received
by the light receiving portion 210.
On the other hand, the top end portion 552 of
the light guide portion (display portion) is 1lit on or
15 flickered upon shortage of the ink container, for
example, and is observed by the user. Therefore, the
emergent region is desirably so wide that user can
look at it from various positions at various angles.
The above-described portion A is effective to permit
20 proper detecting operation of the light receiving
portion by selecting the dimension and the
configuration. On the other hand, the portion B can
provide a sufficiently wide emergent region of the
light by selecting the dimension and the configuration.
25 The top end portion 552 of the light guide portion 550
extends also in the widthwise direction of the ink

container 1 so that light can be emergent widely in



increased. In this exanple, the light guide portion has a T-shaped
cross-section. But, this is not limting, and 5 the configuration of the

| i ght guide portion nmay be different if the configuration and the di nension
are so selected that energent light at the top end portion 552 is enough.
The top end portion may be other than the T-shaped. 10 The |ight guide
portion 560 of the exanple of Figure 24 has a substantially cross-Iike
configuration conprising a portion (B configuration) extending in parallel
with the scanning direction (x direction or left-right direction in the

Fi gure) and alppridirhyise 5ot o at iBon)theéxat,ertdieny ipdipendingd ardy to the
scanning direction (y direction or up-down direction, as seen fromthe top
si de (perpendirceteasgdio the sheet of the drawing) . Wth such a
configuration, the simlar advantageous effects as wth Figure 22 exanple
20 can be provi ded. Thetbéwi gxipoplien the | ighteduiigle Portisd dwmserded by
properly selecting the length of the A configuration portion of the |ight
gui de porti orl SBURPSHhi @0 et TRl Per pRinkli culh by | 5t hgl@é’éhHGngaﬂfir ection
(up-down direction in the Figure). Mire 25 particularly, if the length is
not | ess PhanthuFRThPuRRdisien ot toher hHekt oFuide PPERiOReBRYVPAg portion in
the y direction, the light can be received at the end, 58 of the |ight guide
portion 560. q%gggrg%% Heihe i gpnfiguration and the dimension are

so selected that emergent light at the top end portion
552 is enough. The top end portion may be other than
the T-shaped.

10 The light guide portion 560 of the example of
Figure 24 has a substantially cross-like configuration
comprising a portion (B configuration) extending in
parallel with the scanning direction (x direction or
left-right direction in the Figure) and a portion (A

15 configquration) extending perpendicularly to the
scanning direction (y direction or up-down direction,
as seen from the top side (perpendicularly to the
sheet of the drawing). With such a configuration, the
similar advantageous effects as with Figure 22 example

20 can be provided. The deviation in the y direction can
be covered by properly selecting the length of the A
configuration portion of the light guide portion 560
which extends perpendicularly to the scanning
direction (up-down direction in the Figure). More

25 particularly, if the length is not less than mounting
position tolerance of the light receiving portion in

the y direction, the light can be received at the end



the light receiving portion 210 in the y direction can be permtted, and
the position of the ink container can be detected. 5 Figure 25 is a
schematic top plan view of a plurality of ink containers 1 carried on the
carriage, the ink containers 1 having |light guide portions 560 which are
different in configuration at the top endg portion 562, and a cyan contai ner
1C, a nagenta 10 container 1M and a yellow container |Y are particularly
shown. In this Figure, the light receiving portion is shown as being

| ocated at the top end portion of the ink container 1M for the magenta

i nk. 15 The lafghthegulidéhtpaydiden bt isord/ 960 + h&htuep ek deoritatdrorbGX in thi s
exanpl e has an arcuate portion (portion B) extending in the scanning

di rection (x thh rleicghtomedesifiing ghirtdiorec2i®nin nthdey Rlguee)iamdcan portion
(portion A) extending in the direction 20 perpendicular to the scanning
direction (y mk reetiidrted n drivk heguaesiuperddonwn dhe ectk omdhtaimehe central
portion of the portion B. These portions constitute substantially Y-shape.
Wth such a comfikpirdatiestedsinilarly to the foregoi ng exanples, the
deviation of 25 the light receiving portion 210 in the x direction, they
directionband the z Higegei R é&nabéechpematicedor A@N Wd edetodctd ng operation

for the ink containers 1 59 can be assuredly carried out. The di nensions of
t he plurality of ink containers 1 carried on the carriage,

the ink containers 1 having light guide portions 560
which are different in configuration at the top end
portion 562, and a cyan container 1C, a magenta

10 container 1M and a yellow container 1Y are
particularly shown. In this Figure, the light
receiving portion is shown as being located at the top
end portion of the ink container 1M for the magenta
ink.

15 The light guide portion 560 and/or the top end
portion 562 in this example has an arcuate portion
(portion B) extending in the scanning direction (x
direction, left-right direction in the Figure) and a
portion (portion A) extending in the direction

20 perpendicular to the scanning direction (y direction
in the Figure, up-down direction)from the central
portion of the portion B. These portions constitute
substantially Y-shape. With such a configuration,
similarly to the foregoing examples, the deviation of

25 the light receiving portion 210 in the x direction,
the y direction and the z direction can be permitted,

and the detecting operation for the ink containers 1



portions can be properly determ ned by one skilled in the art in
consideration of the operation of the light receiving portion and the
viewability by the user, 5 simlarly to the foregoing exanples. In the third
enbodi nent and the nodi fied exanples thereof, the display portion is

di sposed at the upper end surface of theslight guide portion extending
substantially upwardly fromthe portion 10 i medi ately adjacent the |ight
emtting portion 101. However, simlarly to the second enbodi nent, the

di splay portion can be di sposed at another position. Such exanples wll be
descri bed. Fican G ssuredighermt i ved oputpl afhe ednkh sildnstafattig anot her
exanpl e of a configuration of the |ight guide portion. Figure 27 is a
schematic framrtidnew dar) b propeolyli detetend med why coneaskibted iplurality
of ink containers 1 shown in Figure 26, particularly, a cyan container 1C,
a magent a corfilzg ert 2n 1awrsider el P £ ot ereratyior ghirehe7lightl so
illustrates at (b) the state in which the light receiving portion is

di sposed opposeE6lRh P Ehrayangoklhe onl efakhbl Fnikbgoklk@i WeeraM for the
magenta ink in the arrangenent of Figure 27, (a) . Figure 28 is a 25
schemati ¢ 5si delMd B3F 1Y | kRt Fhe | Fyredel RUnRXa®PLe%- the [ight gui de portion of

this exanple. The configuration of the |ight gujde portion 60 580,
simlarly to Figure 2% Tthgsthigdpembodimen; and the modified

examples thereof, the display portion is disposed at
the upper end surface of the light guide portion
extending substantially upwardly from the portion

10 immediately adjacent the light emitting portion 101.
However, similarly to the second embodiment, the
display portion can be disposed at another position.
Such examples will be described.

Figure 26 is a schematic top plan view

15 illustrating another example of a configuration of the
light guide portion. Figure 27 is a schematic front
view (a) of a recording device which carries a
plurality of ink containers 1 shown in Figure 26,
particularly, a cyan container 1C, a magenta container

20 1M and a yellow container 1lY. Figure 27 is also
illustrates at (b) the state in which the light
recelving portion is disposed opposed to the display
portion of the ink container 1M for the magenta ink in
the arrangement of Figure 27, (a). Figqure 28 is a

25 schematic side view illustrating the function of the
light guide portion of this example.

The configuration of the light guide portion



T-shaped cross-section as seen fromthe top, wherein the T-shaped portion
i ncludes a portion (portion B) extending in the scanning direction and a
portion 5 (portion A) projected froma central portion of the portion B in
a direction perpendicular to the scanning direction. The |ight guide
portion 580 has an inclined surface 582¢,gimlar to exanple of Figure 18,
and in Figure 27, (a), the light guide portion 580 is cut by 10 the
inclined surface 582. The configuration is substantially T-shaped
constituted by a portion E extending in the scanning direction (x
direction) a$80seenmfilamlyhéof Fagureald,ahper ti subBtexitdradilng therefromin
a direction perpendicular thereto 15 (vertical direction in (a) of Figure 27
or z directleshaped Eirgsgses28tibhealsi geenerfiromedhley tiope edhidandgimg porti on
101 is incident on the light guide portion 580, is guided in the |ight
gui de porti oth&80-shapesf pestadn2dnipy udes ianplointddns Uifoade B8AB) and i s
energent at the front of the front side of the ink container (righthand
si de in Fi guegt2g®dinphdni fdki saensingngieecsfiomha@ndh@ ineed isuy f ace 582
simlarly to the foregoing, is set not Iless than critical angle to 25
provi de the tlraltioaf Peciredestedhd rongat cgnitdad wpprtden 19fghtheyui de portion
580. If the light guide portion 580 is fornmed by pol ypropylene material,
for 61 exanplogtion Bayrhbe gigestiivat @eyprendigilay to the scanning
direction. The light guide portion 580 has an inclined
surface 582 similar to example of Figure 18, and in
Figure 27, (a), the light guide portion 580 is cut by
10 the inclined surface 582. The configuration is
substantially T-shaped constituted by a portion E
extending in the scanning direction (x direction) as
seen from the front, and a portion D extending
therefrom in a direction perpendicular thereto
15 (vertical direction in (a) of Figure 27 or z
direction).
In Figure 28, the light emitted by the emitting
portion 101 is incident on the light guide portion 580,
is guided in the light guide portion 580, is reflected
20 by the inclined surface 582, and is emergent at the
front of the front side of the ink container
(righthand side in Figure 28). The inclination angle
of the inclined surface 582, similarly to the
foregoing, is set not less than critical angle to
25 provide the total reflection of the light guided by
the light guide portion 580. If the light guide

portion 580 is formed by polypropylene material, for



alternative, in order to efficiently reflect the Iight, the inclined
surface may be constituted by a nenber exhibiting a high refractive index
or a high s reflectance. For exanple, netal foil or the |ike may be stuck
on the inclined surface 582. In this exanple, the light receiving portion
210 is disposed such that energent lightgis received at the front side (y
direction) not at the upper part 10 (z direction) of the ink container. In
such a case, the deviations of the |light receiving portion 210 arise in
the x, y and z directions, simlarly to the foregoing. According to this
exanpl e, tooexan@legonifti f@vaticompFraidatiegit 4gui de Aso@n on 550 15
accommodates the deviations in such directions and still acconplishes the
correct ink edneainadrviget dat iqrfenpe? atfbhciont iy scefhiabt thg tightroper ness
of the state of the mounting of the ink containers and the properness of

t he nount i ng thesiinicdrigiachengiiaceomatere qadstddntad dry is membsr directi on
corresponds to the deviation in the z direction in the foregoing exanple,
and is influerhiidlitiag e hdighgefirpctiiee dindeth & fa dthdthe energent position

of the light to the light receiving portion 210, but the deviation 25 is
accept abl @ by edd eGRnGs- HY tHFAYHS d W&l dP it oaddmblde® é'@he change in

the light quantity so that Qorrect(;nk cont ai ner detecting operation is 62
aCCOﬁpIishedbe stuck on the inclined surface 582.

In this example, the light receiving portion
210 is disposed such that emergent light is received
at the front side (y direction) not at the upper part

10 (z direction) of the ink container. In such a case,
the deviations of the light receiving portion 210
arise in the x, y and z directions, similarly to the
foregoing. According to this example, too, the
configuration of the light guide portion 550

15 accommodates the deviations in such directions and
still accomplishes the correct ink container detecting
operation for discriminating the properness of the
state of the mounting of the ink containers and the
properness of the mounting positions thereto.

20 Here, the deviation in the y direction
corresponds to the deviation in the z direction in the
foregoing example, and is influential to the change in
the distance from the emergent position of the light
to the light receiving portion 210, but the deviation

25 is acceptable by an appropriate threshold setting to
accommodate the change in the light quantity so that

correct ink container detecting operation is



The deviation in the x direction is the sanme as the deviation in the x
direction in the foregoing exanple, and can be accepted by the |ight
receiving 5 portion 210 continuously receiving the light of the top end
portion 552 while scanningly noving the carriage with the emtting portion
101 of the ink container 1 emtting theghight. Furthernore, the deviation
inthe z direction 10 corresponds to the deviation in the y direction in
the foregoing exanple. If the length of the portion D neasured in the z
direction as seen fromthe front side, is not |ess than the nounting

posi tion tol ercareplirshiege of the |ight receiving portion 210 in the z 15
direction, the light fromthe top end portion 582 can be received, so that
mounti ng of the |ighTheedevvahgonponttba 218irecthenz idi thet isamei &s
acceptable, and the positive ink container detecting operation is

acconpl i shed.the2@eSiimtian yin dhehex fdormegydi imn ekanpie, fohegotigrensi on,
configuration and or the like of the respective portions D or E can be

det er mi ned i rexasgmlsi,deangt iaan dfe tancafedthonted theht i yeeeieted vi ng
portion and the user's observation. 25 In place of providing the display
portion by tARCign fFldhtcaitdauysusily orestiving Ittt lighldeobok¢on 580
where the light is enmergent, the inclined surface 63 582 is disposed behind
the operatin qgnqqq”pqyﬂkgntﬁﬁg while scanningly moving the

carriage with the emitting portion 101 of the ink
container 1 emitting the light.
Furthermore, the deviation in the z direction

10 corresponds to the deviation in the y direction in the
foregoing example. If the length of the portion D
measured in the z direction as seen from the front
side, is not less than the mounting position tolerance
range of the light receiving portion 210 in the z

15 direction, the light from the top end portion 582 can
be received, so that mounting of the light receiving
portion 210 in the z direction is acceptable, and the
positive ink container detecting operation is
accomplished.

20 Similarly to the foregoing example, the
dimension, configuration and or the like of the
respective portions D or E can be determined in
consideration of the operation of the light receiving
portion and the user's observation.

25 In place of providing the display portion by
the top front side position of the light guide portion

580 where the light is emergent, the inclined surface



supporting nmenber 3, as shown in Figure 29, so that operating portion 3M
functions as a display portion simlarly to the exanple of Figure 19.
Simlarly to 5 the exanple of Figure 20, the operating portion 3Mnmay be
provi ded with an opening, through which the reflected Iight fromthe
inclined surface 582 of the [|ight guideggortion 580 can be observed. 4.
Fourth enbodi ment (Figure 30): 10 It is highly desirable that user can
correctly determne the ink container fromthe display portion of which
the light is emtted. If the energent light quantity is too low, it is not
easy for theb5gfens @ispelseet debe d gite deraim idheathiern MM £ ttiee ener gent

15 light quantity is too large, the distinction between adjacent liquid
cont ai ner s i sughpiofritdma mefthe rs @ve asamilaves itro Rilmdd ift, receilvatng porti on.
More particularly, the light receiving portion mght receive the |ight
from an adj acgmiratkg gruirdiimer Abtf@Ctinsd merdall dmlexgneihen. The
description will be nmade as to an enbodi nent in which the emergent |ight
fromthe di spimeylgidnt iton tihe sl aleddiguade byP + héinddrrdyd taal so by the
light receiving portion. 25 Figure 30 is a perspective view (a) of an ink
cont ai ner 5whitdte iexamdlieqeifd Flomng ndl, ddvoraiarptiing pIgurath ey nent  of
the present invention, a side 64 view (b) and a front view (c) of an
exanpl e of tie provided with an opening, through which the
reflected light from the inclined surface 582 of the
light guide portion 580 can be observed.
4. Fourth embodiment (Figure 30):
10 It is highly desirable that user can correctly
determine the ink container from the display portion
of which the light is emitted. If the emergent light
quantity is too low, it is not easy for the user to
detect the light. If, on the other hand, the emergent
15 1light quantity is too large, the distinction between
adjacent liquid containers is difficult. The same
applies to the light receiving portion. More
particularly, the light receiving portion might
receive the light from an adjacent ink container not
20 the intended ink container.
The description will be made as to an
embodiment in which the emergent light from the
display portion is properly received by the user and
also by the light receiving portion.
25 Figure 30 is a perspective view (a) of an ink

container which is a liquid container according to a

fourth embodiment of the present invention, a side



controller substrate 100 usable with the fourth enbodinment. Figure 31 is a
side view (a), a top plan view (b), a bottomview (c) and a front view (d)
of 5 the ink container of Figure 30. Figure 31 is also a top plan view (e)
and a front view of the ink container wherein a cap nenber is renmoved. The
structure of this exanple is basically thg sanme as with Figure 26. The

| i ght guide portion 580 10 has a substantially T-shaped cross-section and
has an inclined surface 582, and is extended up for a position opposed to
the emtting portion 101, so that 1light is energent fromthe portion (the
portion cor reEspondi)ngrid pdtardnsri@w Ean & gur eex@fpldhich tlse 15 at the top
front side and which provides the display portion 585. In this exanple, a
pr edet er m necoopenmligr Zubdtsrdter ndl) oppdsled width heheli Sphayh porti on 585, and
t he periphery portion of the display portion 585 is covered so as to limt
t he emer gent egibrasbitnient .of Filgar20 3[li gist abypisle ermewgdmt) /| iagttod ipdiarat i on
menber 21. As shown in Figure 30, (b) and (c), the surface of the

substrate 1007ig cth)f,acedatieon nsiee of) tand inkirevntel eer (@) ¢here are
provided a light emtting portion 101 (typically a LED) for emtting
visible 25 |it3m e epHesingHrof] oY %R %Egj uStigvg e R dur o &l owing to
the light emtting portion. Furthernore, there are provided a control

el ement 103 ftP 652 drte™dl (§n@rhe® | FEPRt sHeW it PoRtivk and a capacitor

container wherein a cap member is removed.
The structure of this example is basically the
same as with Figure 26. The light guide portion 580
10 has a substantially T-shaped cross-section and has an
inclined surface 582, and is extended up for a
position opposed to the emitting portion 101, so that
light is emergent from the portion (the portion
corresponding to portions D, E in Figure 27) which is
15 at the top front side and which provides the display
portion 585. In this example, a predetermined opening
21A is formed opposed to the display portion 585, and
the periphery portion of thé display portion 585 is
covered so as to limit the emergent direction of the
20 light by an emergent light limitation member 21. As
shown in Figure 30, (b) and (c), the surface of the
substrate 100 which faces the inside of the ink
confainer 2, there are provided a light emitting
portion 101 (typically a LED) for emitting visible
25 light and a resistor 104R for adjusting the current
flowing to the light emitting portion. Furthermore,

there are provided a control element 103 for



104C for stabilizing the voltage applied to the control elenent, and the
control elenent 103 controls the light em ssion of the light emtting
portion 101 5 on the basis of the electric signal supplied thereto fromthe
connector 152 through the pad 102. The <control elenent 103, which has been
in the formof a control elenent 103 coased with a protecting seal ant, but
inthis enbodinent, it is in the formof a package 10 coated with a resin
material, for exanple. The region package has a function of protecting the
control elenment 103 simlarly to the sealant, and another material is
usabl e if theodmelling ithe ddolfe enpdifigrareRPrision |and ya teapaguker2, (b), a
menory 15 elenent for storing information such as a color of the ink or the
remai ni ng i nk G rahalbiel i minhdhrackdldeage B bred o byhe ef er ence nuner al
2 is a cap nenber which is mounted to the upper_ side of the ink container 1
to cover the qaiiRl fiEnitoh and Hie a@qntlze)fv%]lﬂm%t 93 feemErebdmuni cati on
between the inside and the anbience. In this exanple, the emergent |ight
linmiting mentfdre 241ght AR Bon 11 ight astIRt Skt ot  Po¥bioRxhbbl e, by
which it can be welded on the ca menber 2 to provide an integral mnenber.

Since t he®25 Yhertfoptasts el d cp?n]eerc“?rslcf r&h ePHEP11edal 8BSt ol ored so
Facei vi ng. operiit drbaomneq i | Fihiteelityi T edi b 216" | mpr ovenent
'n control element 103, which has been in the form of a
control element 103 coated with a protecting sealant,
but in this embodiment, it is in the form of a package
10 coated with a resin material, for example. The region
package has a function of protecting the control
element 103 similarly to the sealant, and another
material is usable if the same function can be
performed. Similarly to Figure 2, (b), a memory
15 element for storing information such as a color of the
ink or the remaining ink amount may be in the package.
Designated by reference numeral 2 is a cap
member which is mounted to the upper side of the ink
container 1 to cover the inside and which has an air
20 vent 20 for fluid communication between the inside and
the ambience. 1In this example, the emergent light
limiting member 21 is made of thermoplastic elastomer,
for example, by which it can be welded on the cap
member 2 to provide an integral member. Since the
25 thermoplastic elastomer is transparent, it may be

colored so as to reduce the emergent light at the

periphery portion to stabilize the receiving operation



the user visibility. O, a material other than elastoner is usable, and it
may be integrally nolded wth the cap nenber 2 by the sane material. Wen
the 5 cap nenber 2 is made of a transparent material, the energent |ight
may be limted by unsnoothing at | east one of the front and back surfaces
of the portion constituting the energent,light limtation nenber 21, or
the surface may be subjected to a blast treatnment. 10 According to this
enbodi ment, the enmergent 1light fromthe display portion is appropriately
limted, by which the light quantity can be nade preferable for both of the
user visibilidy e 1ioper atdeni vimpipozediéor0d dhe 1hghdvereet ving portion.
15 The light guide portionis not limted to those described hereinbefore,
and the confiwgus aisen wsidiel ity f f @renta aartifdt cathdd gihan 24. The di spl ay
portion may be fornmed at the upper end surface of the light guide portion.
20 5. O hers:ellecdmerdaenisdbbonceapd D hdne s ebetdgrablennd ddeds
applicable to an ink container not having a light emtting portion as
descri bed aboweth RiltgireaBanembar f2 dny tvhewsdmg ,matenialy WWhokerthe®5 si de
view (b), a bottomview (c) and a rear view (d) of an exanple of an ink
cont ai ner sof cawmenixodi 2reid snadé\ o Ecardragspeeenb0Raterdasposkd at a bottom
side of 67 ink container 501, and is electrically connected with
emergent light may be limited by unsmoothing at least
one of the front and back surfaces of the portion
constituting the emergent light limitation member 21,
or the surface may be subjected to a blast treatment.
10 According to this embodiment, the emergent
light from the display portion is appropriately
limited, by which the light quantity can be made
preferable for both of the user visibility and
operation stabilization of the light receiving portion.
15 The light guide portion is not limited to those
described hereinbefore, and the configuration may be
different from that of Figure 24. The display portion
may be formed at the upper end surface of the light
guide portion.
20 5. Others:
The fundamental concept of the present
invention is applicable to an ink container not having
a light emitting portion as described above.
Figure 32 is a front view (a), a partly broken
25 side view (b), a bottom view (c) and a rear view (d)

of an example of an ink container of such embodiments.

A recording head 502 is disposed at a bottom side of



a wring portion 503 constituted by TAB or the |like, and is electrically
connected with an electrical contact on a carriage provided in the printer
through 5 an el ectrical contact portion 504 of the wiring portion 503 on
the rear side of the ink container 501. A recess is fornmed in a front side
of the ink container 501, and a |ight gyhde portion 505 is disposed
therein. The printer is provided with a I'ight 10 source 511 such as LED at a
position close to the incident surface 506 which is,a bottom side of the

i ght guide portion 505, in the state of the ink container 501 is nounted

to the printeamk Qodtheimdherol haii B toeand @fl thecdhgbdtgai wecporti on 505
is 15 provided with an inclined surface 507, which is covered by filmor

the |ike, thus wionistg tpgdtigora 508 gyt Pourtd Dby OB | o ttiee r 2Lle di ng head
502, discrimnating information of the ink container 501 is stored. \Wen
20 the ink canidiieerebddt iiccaibint@eshosctd® wirtitntat ,eYdetdisel i m nati ng
information is read in by the printer through the wiring portion 503. The
printer storesorittect ior & ne o ge| @tonigddd irhethenkpciomt @r nelhrough
correspondingly to the discrimnating information of 25 the ink container
501, and bhe amelsanr oot radntoict heortightSGbwi etk lwisimgecut ed on the
basis of the stored information. 68 Therefore, the light emtted by the
| i ght portion 503 on the rear side of the ink container 501.
A recess is formed in a front side of the ink
container 501, and a light guide portion 505 is
disposed therein. The printer is provided with a light
10 source 511 such as LED at a position close to the
incident surface 506 which i1s. a bottom side of the
light guide portion 505, in the state of the ink
container 501 is mounted to the printer. On the other
hand, a top end of the light guide portion 505 is
15 provided with an inclined surface 507, which is
covered by film or the like, thus constituting a
display portion 508.
In the recording head 502, discriminating
information of the ink container 501 is stored. When
20 the ink container 501 is mounted on the printer, the
discriminating information is read in by the printer
through the wiring portion 503. The printer stores the
information relating to the ink container
correspondingly to the discriminating information of
25 the ink container 501, and the emission control of the

light source 511 is executed on the basis of the

stored information.



source is incident on the light guide portion 505 through the incident
surface 506, and is guided from the bottomside to the upper side. The
light guided to 5 the inclined surface 507 reflected toward the front side
by the inclined surface 507, and is directed to the display portion 508

di sposed at the front side of the ink cagtainer 501, by which the |ight can
be received by the user. 10 Wth such a structure, when one of the ink
cont ai ner becones enpty, for exanple, a setting operation is executed such
that incident surface 506 of the |ight guide portion of the ink container
faces the |ight soufbere&adeththet heghitghmisdedcbysthei dightactuated. In
this manner, the notification is acconplished by the displag portion 508.
The present iSPwefs dr iIGsRN e M1 eth%nﬁmmhkgu tROFekomonly enovabl y
integral with a recording head. In such a case, if the nounting position is
not 20 corredthraush dég e rdary gt el 289, i andiots pyeideddfremcause the
received data are for different color, or Dbecause the order of the |ayers
of the appliddq haftaon ST fid diite fYRRRET helifit erdded 1ot T dadkdent
invention is applicable to the case 25 wherein the ink containers are

mounted af fitEd TTEositgbriitiach At BbleFrem terFdchrai hgonkad carried

on the carriage, For exanple,. the recgrding 69 heads are connected with the
respective f ISASHE ik the inclined surface 507, and 1s directed to

the display portion 508 disposed at the front side of
the ink container 501, by which the light can be
received by the user.

10 With such a structure, when one of the ink
container becomes empty, for example, a setting
operation is executed such that incident surface 506
of the light guide portion of the ink container faces
the light source, and then the light source 511 is

15 actuated. In this manner, the notification is
accomplished by the display portion 508.

The present invention is applicable to an ink
container non-removably integral with a recording head.
In such a case, if the mounting position is not

20 correct, the desired recording quality is not provided
because the received data are for different color, or
because the order of the layers of the applied inks
are different from the intended one.

The present invention 1is applicable to the case

25 wherein the ink containers are mounted at fixed
positions which are away from the recording head

carried on the carriage. For example, the recording



containers through flexible tubes to supply the ink into the recording
heads (conti nuous supply type), wherein the |ight guide portion of any one
of the 5 foregoing enbodinents is used with the fixed ink container. In
such a case, the fixed ink container is disposed in the scanning range of
the carriage, for exanple, a light receigsi ng portion which is subjected to
the detecting and/or controlling operation by the 10 apparatus side nay be
provi ded on the carriage. Such a structure is not limted to the use with
the continuous supply type using a tube. It is usable wth a type wherein a
recordi ng hedtdds prosvicimthesdtdd wirth nihstxesprripbre i bixeédving a rel atively
smal | 15 anmobunt of ink, and the ink storing portion is supplied wth ink
froman ink sipplaangersdirecaudiaviirrible dluRevety $apgey chbaciny (fixed ink
container) intermttently at appropriate timng. In one of such a type,
the fixed i nkitontdinere¢erghysiends erniebreel20swWRhYt BEPEOK suppl y
systemonly when the ink is supplied fromthe supplying source. Wen the
tube is usedhersir vidhorlight |k Bel QR I taN¥ePRet PHefPe open or close
the ink supply path, In the foregoing enbodi nents, the description 25 has
been made Swi tFP¥$ROI MK FRPRAITERSS chht e Nty et Rewf 18RI #BEenta ink, cyan

ink and bl ack ink., However, the used coI?%k%; color tone is not Jimted 70
to these exaﬁﬁ?%gél%%ﬂ-tﬁglﬁﬁﬁ%b@.6pqﬁheq ixed ink container 1is

disposed in the scanning range of the carriage, for

example, a light receiving portion which is subjected

to the detecting and/or controlling operation by the
10 apparatus side may be provided on the carriage.

Such a structure is not limited to the use with
the continuous supply type using a tube. It is usable
with a type wherein a recording head is provided with
an ink storing portion having a relatively small

15 amount of ink, and the ink storing portion is supplied
with ink from an ink supplying source having a
relatively large capacity (fixed ink container)
intermittently at appropriate timing. In one of such a
type, the fixed ink container is physically connected

20 with the ink supply system only when the ink is
supplied from the supplying source. When the tube is
used, a valve or the like may be used to selectively
open or close the ink supply path.

In the foregoing embodiments, the description

25 has been made with the ink containers containing
yellow ink, magenta ink, cyan ink and black ink.

However, the used color or color tone is not limited



containers is not limted to those of the exanples. In addition to such
i nks, special color ink such as light color ink, red ink, green ink, blue
ink or the like is 5 usable. Wth the increase of the nunber of the ink
containers, the liability of the erroneous nounting of the ink container
increases, and the visibility and/or nouygting and denounting property is
deteriorated by the increasing wiring | ead and connecting portions, so 10
that effectiveness of the present invention increases. Wile the invention
has been described with reference to the structures disclosed herein, it is
not confi ned tico thes edetxansl eset  drot ttheanditbe s ofapphe catkon is intended to
cover such nodifications or 15 changes as may cone within the purpose of the
i nprovenent s comtaismestopies gfott Neirfigiddbviiang-ledse sl thle 4P 1SS CLAIIVED | S:
1. Aliquid container for accommodating liquid for use with an ink jet
recordi ng apgaldittisn tie suquiihkoormregierl comded simg:sech i ght leahtt i ng
portion; an electric contact for receiving a signal for actuating said
| ight emitti mplsut tirdn fresh iHe igHesrtinkedokdl niplappardiesl ikadia | ght
guide portion for guiding the light from_ said light emtting portion to a
di spl ay pbértidsRbls- Hiléfrgu aPieng nicareaseaifot sy numbearn ¢ft thie dik s emitted
from said light emtting portion and which enmerges from said,

containers, the liability of the erroneous mounting of

the ink container increases, and the visibility and/or
mounting and demounting property is deteriorated by
the increasing wiring lead and connecting portions, so
10 that effectiveness of the present invention increases.
While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
15 changes as may come within the purpose of the

improvements or the scope of the following claims.



di splay portion; wherein said |light guide portion is provided on said

| iquid contai ner renovably therefrom 2. A liquid container according to
Claim 1, wherein said |light guide portion is detachably nmountable to said
liquid container. 3. Aliquid container according to Caiml or 2, wherein
said light guide portion is provided with the light emtting portion. 4. A
| i quid contai ner according to any one of Clains 1-3, wherein said light to
gui de portion is provided with the display portion.

WHAT IS CLAIMED IS:

1. A liquid container for accommodating liquid for
use with an ink jet recording apparatus, the liquid
container comprising:

a light emitting portion;

an electric contact for receiving a signal for
actuating said light emitting portion from the ink jet
recording apparatus; and

a light guide portion for guiding the light from
said light emitting portion to a display portion for
displaying information by the light which is emitted from
said light emitting portion and which emerges from said
display portion;

wherein said light guide portion is provided on

said liquid container removably therefrom.

2. A liquid container according to Claim 1, wherein
said light guide portion is detachably mountable to said

ligquid container.

3. A liquid container according to Claim 1 or 2,
wherein said light guide portion is provided with the light

emitting portion.

4. A liquid container according to any one of Claims
1-3, wherein said light to guide portion is provided with

the display portion.





