1 LI QUI 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 nmeans 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

recording device without apefFndonEiNseANE (PC) (non-PC printing) The
printing with direct connection of the digital canmera with a printer is

call ed "canera direct prigki paT AREbRBINENSPPARANGs demand is for the
printing by direct nmounting of an information nenory nmediumof a card type

on a printer, 20 the information nmenory nedi um bei ng detachably nountable
on the digital canmera (non-PC printing). This is called "card direct
printing” In addibi OF, TAE SOVEATIION ANDt RELATEOL R®T:printer integrally
having a printer nechanismand a scanner nechani smand 25 therefore having
a copyi ng Functi on wThouytresentofirvelRG otk fakddero havi hguide direct
printing function wthout use of a PC. 2

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 amount in the ink container in use, tRe 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 container becom ng

enpty during a printjng, opepati oe é%iﬂt%?e if?ﬁgégt%s%@ﬁb?e

recording material can be avoid or ehahd ore suc i ?ornation

s transnittedeiOqed BG GORARG! ehati Uhddiapio oy shaevant 15 15

di spl ayed on the conputér display, thus notifying the wuser of the event.

Wien the so-cahleed noRJREAMH istth a5 WSeburtlingPWtdthe Honsi dered t hat
display is provided on the main assenbly of the printer to display the

event or i nfor@dalien ngHAWRY eimoddte @0 PfieViskogontatRerdi splrayxaapile,s in
increase in cost and size of the printer, and in addition, the design of

the printes wiwg choltd fraderseltheafifseat.edFoandxbmplet hig tBasaBeri tisi s not
al ways desirable to provide a display on the main assenbly of the printer.
Even if a 25 diwapleayfi shprdaigdedf itthedoesnaniotimeamKi atourserircarhédbe gi ven a
very clear indication. Use of LED is known to notify the user of a 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 He

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 with nmeans, 3provided 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

W th means forSharifig e i%%@o%t%i'n%@ i OrJaFQﬁ@_rseeggiQi—BBIeﬁyP Riech s lit

on when an integrate count reaches a predeterm ned near end discrimnation

val ue and an inpk 18N JrERMNifCD 753 Jd tai 1Ry the Jie 8RS of

discrimnation value is reached. Wth this 15 structure, the state of the

i nk contai ner +Gan thds RRY i QK @drfte ikser whiidh iy liht elaRanese:-ai d- open
Patent Application 2002-301829 discloses that lanp is provided on an ink

contai ner or @hed redricA®)y Tad0 WwRiMeiimahd 1@nd tdhe larm ovhiiah dughts on
in accordance wth the remaining ink amount. It also discloses that of
four ink cent @atersnss ipiddvatddremdth tavd drgvel@n dfhe et hesmdianichg iimlor der to
neet the demand for a higher inmage quality, |ight magenta ink and/or 25
i ght cyan i nkmauatusedora pdditicohatrdyt heheongentisomaldef guthcolkansi,nks
(bl ack, yellow magenta and cyan) . Furthernore, use of so-called particul ar
4 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 lit on when an integrated
count reaches a predetermined near end discrimination
value and an ink empty LED which is lit 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 from being nounted at 5 erroneous
positions is desired. US Patent No. 6302535 discloses that engagi ng
configurations of the carriage, the ink cdntainers are made 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-Qnep Rahientuct R iy 1191k Hejrn? A6 6 Hisialosas 8 gty ucture of
the ink cartridge wherein a LED for dlsp ay is mounted on a print circuit

board for el egiidcal GETUNGRIH @b Fhind tih ik ko ihass e InAintddie printer.
However, with such a structure, in order to pl ace the LED at a position

al | owi ng easy gpbseiavatiion dry grhieteser , Thee,Pe mpkakeikas fbg be placed at the
same to position. Since the PC plate i ncl udes el ectri cal connecting portion
20 for el ectripraveranmenitdat iiork wdrt dives rai fir cs denihly refuntdde g i nter, the

| atitude of the arrangenent is limted. It would be considered the use is
made with a leamrgpsesnea oG ifliaires tics cimaeirrdzbt h USh@apeateNabl €30263i5t | on of
the el ectrical connecting portion and the 25 preferable portion of the LED.
However, doi ngiscldsey ddsxs emeacory . configerastionsupé dhsclcaged age,

Japanese Lai d-open Patent Application Hei 4-275156 is 5
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.

Above-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 Laid-%pen 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

preferabl e st&H%b&!’g%rfa%dslmplayb@gn?t@% eheehl icarRewRr a Ydria ifigra to the
ink warning lanp. From Figure 6 - Figure 8 of Japanese Lai d-open Patent

Application 2002p304839% iakl eadtwine reofdecthrg rekeddtk veelcclrsgcor di ng
apparatus and the ink warning lanp is suggested. But a nunber of wring

| eads correspahnéi Bgruceutrlke fatmmennal nignk hsaimkngonanfisear & nadrssi t at ed
with the result of conplicated wiring and therefore cost increase, and in
addi tion, thepwninteg liesadianded) thel tcherecoirreg hdwet ismbamdntidet eriorate the
easy oObservation. Wth this structure, however, a nunber of wring |eads
cor r espond$ ngcepaché ynefbéheofi nknkontarimeng hasnmio dee nestessi,t atred with t he
result of conplicated wiring and therefore cost increase, and in 25

addi ti on, theqaﬁrpﬁgntéédhaﬁdtph@ec@@ﬁé@ﬁﬁng portion wll deteriorate the

easy observation. In addition, Japanese_ Lai d-open Patent Agplication
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. 1In addition,

Japanese Laid-open Patent Application 2002-301829



discloses in its Figures 6 and 8 that ink warning lanp is provided on a
fixed |l ever which is a novabl e nenber

for fixing the ink container on the

carriage for carrying the ink container. However, with such a 5 structure,

the arrangement of the lead wire is conpllcated and therefore, the cost
addi tion, the operationality® n the nounting and denmpunting
of the ink container may be poor. These problens are nore significant
10 a result of the tendency toward downsi zi ng and

hi gh, and in

recently as

mul ti-functiop sRaL fs'e%ul e % HilRE GRS £fd B B 1rf]4“&Fa11'r9L'?1<f
whi ch a scanner is placed at the top of the printer, the position for the

birsiviiedd and ot Fan@ienevdrt whs desly ed mbxd S atdnidar bot h of

viewabi lity and operationality. The display is used not only to notify the

di splay is nore

Midi®r in

user of the ifRfrOfARHINGN thhd idkS @dr@ Jieidd torpreRelcaitdgd faaf the main

assenbly side of the apparatus. The consideration will be nade as to the
case 20 wher @arrgin@amhes iprkododadhioreran Hokeeoemnt awheh aschdiascl osed in
Japanese Lai d-open Patent Application

control | ers hasttractiugent ithe taherangeneorit aimdheniedtd iwsi meediegni zed as
containing less ink. To do this, it is necessary to 25 identify the ink
cont ai ner to WeNeH itded esi, grald ftcheretﬁﬁrrﬂ,ng:ftel'ue:dm%mh®,t @rnsk igent .

for exanpl e,

10

15

20

25

the ink container is nmounted on a wong position, 7
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,

2002- 301829. The mai n assenbly side

I f,

S



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 fof the structure for speci fying 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 diffeneife jdependidig 107 14 001015 Ha it IdK wantahders. However,
in such a case, it is required that ink containers having configurations

dependi ng on thewd U tofe thgnalinimk itk cGentddp hawed tio beamdgrdact ur ed,
with the result of disadvantage in the manufacturing cost which is nore
signi ficant wilnk tdehtdigiegaseéiacth tdentdimzera afuf fihel ard ot tde i nk. |1t
woul d be possible that |ight em ssion 20 control is carried out for each of
the LEDs of thhd nkhk.cofhaireépse,afidrt hteermtitedoh ghhtirelr edeithed by a
phot oreceptor fixed in the printer, wherein on the basis of the state of

t he out put 5 t [tk gposivtiingn defvitdee suatk oot aiawgr ars tildentike edit Ws hasuch a
structure, 25 the LED of the ink container has two functions, nanely, to
emit the |ightonenitsfe thedt mrasddptays taf ridid fink montsidrernd are state of the

ink container and to enmit the 8
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 ink 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



light 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 refation 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 dineght the dddhiry RHNGIAMGORD S @k Rl r al though the
range has to cover the nounting tolerance of the photoreceptor in the

printer, since then there|ighé L.BEenpbt¥ibsyhlgbkkoagsaugplayl i ght quantity
15 enough for the photoreceptor. Thus, the display portion is required to
sati sfy these peaitifcadiodt ahe ifeidraesineAcdar dilrglptirterd Sira v neigal
object of the present invention to provide an ink container, a 20 recording
or printing apiarattiorend Ia rvecor difngher faut,ntiitngl ssydtseimakiley eicn bot h of
the operationality and the viewability are satisfactory. It is another
obj ect of §he epridgsdiie ilnmwadrit iign a twoder ovrgee .anOnnkheopthiemehand, r éber di ng or
printing 25 apparatus or a recording or printing systemwherein both of the
vi ewabi | ity bphote ngseptan aneyisteshifiiixad igf thee nhigiieyuaand ty recei ved by
the light receiving 9 o _ )
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 rec€ording 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

em tting portiQ}8%B ¢hg stal}quEffirlep According to another aspect of the
present invention, said bending portion is an inclined surface of said

l'ight guide portion piovbegdngt tanagndspbereskt the prRAsN:e ihv@Markrend for
receiving the light fromsaid light emtting portion. According to a

further aspectnefrd hes presamed iaViE/{uieN csiftist dghto QW ctopsdd Oimgonpr i ses
a part extending in a predetermned direction and a part 20 extending in a

direction difflagiild fAcamuisee wiptedet €Mk ned daeutdiong Ageording, to a
further aspect of the present invention, said ink jet recordi ng apparatus
i ncl udes peassifdrcantEamMemgampralsdtngven noivggrte rem et wee rpeeai b5 dn qui d
container and a light receiving portion for receiving the |ight energent
from sai d di spllectyr icomtacind osheresiai wing scaniinmgl dickecidtoratiisng he sane
as the 10 said light emitting portion from the ink jet recording

apparatus ; and a light guide poftion 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 1is
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 at@ 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 poveln SWRRYmihed Wde2iThange, which adversely affects the
viewability and the operationality. According to this feature, the light 15

enm ssion source and tfige di SRLhay EOhth PRe £V bEne dbspSERE EAGXRENSHhvVel y at
respective positions which "are optinmum respectively. By doing so, the

latitude of tikeupedille @ afi diiel dinspl andaHd Prdsermssiuethtiaid id herefore,
the user can easily and assuredly notified 20 of the predeterm ned

i nformation rellab kg reatidie td iaguiicth ke gritaimeordimgadgigaratudy bendi ng t he
optical axis by reflecting the light by an inclined surface of the |[ight
gui de port$ oncafpablex afplpeinthacemerigiond 25 1digudct icomtefindre dg git can be
controlled so that light can be assuredly directed to the display portion
positioned fodnkheuppdw pugeeveni ence. 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 rece'%ing 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 nent stif therups esient tmvenigen §aked pBreoshuNnction with
the acconpanying drawi ngs. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS: Figure 1
is a side viewompkisasf aophrti ewtEendingnd na sbeirtcaistdrewnez) of an ink
contai ner according to a first enmbodi nent of the present invention. 20
Figure 2 is adickembinc asidda piaew Exteand ngn irerd arigedttiiceew (b) of a maj or
part thereof, illustrating functions of |light guide portion and the |Iike
provi ded on t kig fifelr eqdn tfariome it hac earediertg rima refee difriercdti aeenbadi nent of t he
present invention. 25 Figure 3 is a side view (a) and a front view (b) of
an exanpl e5 of edfeowtivel ter asgiosrdatsdasp @ntsdd st uehar il c@ftis fiers of t he

first enbodinent, and a side 12 o
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 enbodinment.  Figure 6 is a schematic side view
illustrating another nodified exanple of the first enbodi ment. 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 thefdy stcenhipdi MBHt vidWUIE® i Sarfottdiendtdkp pd der Vi ew
illustrating another nodified exanple of the first enbodinent. 15 Figure 10

is a schemati ¢gitde Miew ddpssdd@d i ng anot her nodified exanple of the first
enbodi ment. Figure 11 is a perspective view of an exanple of a recording

head unit to which theigokecantai aeschamaeidi Bgdeovike filnsistemrddigrent is
detachably 20 nountable. Figure 12 illustrates nounting operations (a) - (c)
of the ink cord aowerfied tdraaneicoralfl Nnthdefaidrsturetbodbmente. 13 is a perspective
view (a) of a 25 recording head unit for receiving ink fromthe ink

contai ner 6o effect aFiguoedbngsopesahematicceidenyicy idAdusheratdxanpl e, and

a perspective view of a carriage 13
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

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) showing 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 sdRematic 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 3ol kel A Gl LU ALAS A @ Biipsifle yi ow (),

a front view (b) and a bottom view an 1nk container which is a

i quid cont ai RRk REGH WGH @RI @rENR P iidle esacihanbodi ment .
Figure 19 is a schematic side view (a) and an 20 enlarged view (b) of a

maj or part of the |ightgguédes per&iperspetthivst vaee bleafiusatiken of the
i ght guide portion. Figure 20 is a side view (a) and a front view (b) of
the side vi ewagpeendinig tof anmddik ijet ex@nmier Zakife twieclstthectitrle of Figure
18. Figure 21 is a side view (a), a top plan view (b), a bottomview (c)
and a frons vicewtladneaf. an i nk 14
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 16.
15 Figure 18 a side view (a), a front view (b) and
a bottom view (c¢c) of an ink container which is a
liquid 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 providéd 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 R QULE 7ed JHOH 8 24 115 o IR hd O UM E o 14 | ustrating
anot her exanple of a configuration of the |ight guide portion. 15 Figure 25

i's a schemati q1ioR RIbdingWt idf usld @it fiddiri gxanpl e of the
configuration of the |light guide portion. Figure 26 is a side view (a), a

top plan view (b), arbgutenpyi ew GCychBfladitresp pilaw ¢dpwof(agndfnls 20
container which is a nodified exanple of the enbodi nent of Figure 21. Figure
27 is a schemaddavddiong daweitd an afhiach rae gl aigi tdevo £ ei bi edntcad iees a
plurality of ink containers 1 shown in Figure 24, and a schematic view 25
(b) illusteatilnghdwn iink Kigntrag el safeactany itdve, ldarghta scdoenat g poew i on
provided at a | ower position of the printer, while the carriage is noving.
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 viewillustrating 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 29is 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 cohPainer (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 nount ed

on an ink container. Hgure 34 is @ §eﬁ@mgt§&v £8de R1LQPiPLABLYLEEMNG(D), a
bottomview (c) and a front view (d) of the ink contalner shown iIn Flgure

28, and a toppRhakivreWs( @heldeafd fadn @Me UirRWddncOfordtlte tHk 1ciyHai ner
with the cap nenber omtted. Figure 32 is a front view (a), a partly broken

si de view (b) guadeoidoamivneWd &heaRthed dete \Hrem (the 1afghan gxaigl e of an
i nk container according to a 20 further enbodi nent of the present invention.

DESCRI PTI ON  Op ot ofRIShicRRED nEVBQINENES: (Bhe description will be made as to
the preferred enbodi nent of the present invention in 25 conjunction with
t he acconpanyi ng drawrihgsre 129Fsrst sehbmdtirensidé. tidesofi ptmodibietdhe fir st
enbodinment: 16 Figure 1 is a side view (a), a front view (b)
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 Fiqure 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 denounting operation of the

i nk container), which provides the user WwWPth information (by l'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 portiongat,the;front sige w&se_@é%, Ther rSHPPQS bingpienber 3 is
made of resin material 15 integrally nolded with an outer casing of the ink

container 1, apd thedriknceiledd NeNY b andiisil 2ceaRklig e aRdo @I tion of the
i nk container to be supported when the ink container 1 is nmounted to the

contai ner holader rsthembi ig@ntaioFfe - hk ipTepeon dedreitiidrs. rgar tB@ si de and
front side with a first engaging portion 5 and second engagi ng portion 6,
respectivel y, fiohlilowiage desgdgedlons ,withle [fackitng ijpler taforcheprimk ded in a
container holder. In this enbodinent, they are integral with the supporting
menber 3. By eogdgememt 125 tbfe tshideemddgihng spdiedesh tH die tuserengagi ng
portion 6 wth the |ocking portions, the ink container 1 is securedly
mounted in thdsi mendentaitieg LtheTHakl ropferdasiron mpwntiga erdhounting will be
descri bed 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 openi ng of the recordi ng head
which will be described hereinafter, unting of the ink container 1 to
the container holder. A base nenber is pS§V|ded 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 Jmatdford v ihPrere Pl idd die fid |l agislescription, it is
called "substrate" 100. 15 Referring to Figure 2, (a) and (b) and Figure 3,
(a)- (d), therdascmgitien »itdrbendade Risgue aL2,St(aJ)Ct-urec)and a function of
a major part of this enbodinment. Figure 2 is a schematic side view (a) and
an enl arged view (b) Dheaboafom patrtatbepéothe2@nkl boatrahiemglf discti ons of

| i ght guide portion and the |I|ike provided on the ink container according to
the first enfpodivieisd ofittthearprisserduppieménn.’? HaguriemB sepphy si de vi ew (a)
and a front view (b) of an exanple of a controller substrate nounted on the
i nk cont ai her WficIs part fig storwrgidientwith qur ek imYreductidnare a side
view and a front view of a controller substrate 100 of another exanple. 18
As shown by (&pqqiqggﬁﬁ1;3p qggorq%ﬂglhﬁ@d 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 %50, respectively. At this tinme, a
contact (connector) 152 provided in the holder 150, and a 10 contact in the
formof an el ectrode pad 102 ((b) of Figure 3) provided on a surface of the

substrate 100 facingafosRuhsi 99, (&1 eigl eegnteably (gont agtednko establish
el ectrical connection therebetween. An inside of the ink container 1 is

divided 15 i Rigatalndik 1r aserseiuregmRfuntled\iircod s Prid desh deadj acent t he
front side ¢, and a negative pressure generating nenber acconmodati ng

chanber 12 whilclt iwhidh d\§ dedeadiAacevittH the eascaidienanteadiwhit stds fl ui d
comuni cation with an ink supply port 7. The ink 20 reservoir chanber 11 and
t he negative praesisiy ehegerercatdimy eydakrl Gc'Gomy datgauensdrandert thare in
fluid conmunication with each other through a comunication port 13. The

i nk reservbir féhrathemgbl ingomcaition e antk tdleomedand Hrgagiodli nent, wher eas
the 25 negative pressure generating nmenber acconmodating chanber 12
accommodat es @Phtilenalds erbithg ratkeqoaitaimen degaititv e prigssturko e at i ng

menber which is a porous 19 nenber in this enbodi nent) nade of sponge, 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 pernits 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 poroys penber QGeoEmAatiRG ShaRe! @f”%r%dgfger,esteirﬁ’é}.” cont ai ni ng

the ink alone. I'n another exanple, the porous ne may 15 occupy

substanti al |y Jhe ffaitd & MRS 1SRaceRH Adi&imihg G aifierny The negative
pressure generating neans is not limted to the one using the porous

nenber. In angidieigrexamy .e, Theepbiisual ABRbey Gontanaedons @&o bl adder-1i ke
menber made of elastic material such as 20 rubber or the |ike which produces

tension in theendireed isarinfa exqandivwg gressidainss tieraoffidiesucdio a case,
the negative pressure is generated by the tension in the bladder-1like
menber to &et @rovikke ibadanden wal tfrurttheerf ceocenpl fe meati d@estfarngat tirof t he i nk
25 accommpdati on space is constructed by a flexible nenber, and the ink
al one i s accormddmdd djeatherspacy le wertdien reeprdimy frovasgk tis applied to
the flexible 20 nmenber, by which a negative pressure i s generated.
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. 1In 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 emitting portion 101 in PBsponse 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 ImlbIS ¢t ed W th ﬁrqtveec?c s?ﬁ%aﬂl entien &y menory

el ement for storlng i nformati on su ol or or t e remal ni ng anount of

the ink contained 15 A0 L{RGwh Nkn CRNGRLEES, '%af”&h&yig 'Ehbssﬁ%rfa% the

sane place, so that it is coated wth the seal ant. shown in Figure 3,

(c) and (d), tdfe et Mstalfentoo 1@&1:&%%@@9@%9& anRackage iRy he
nmounted. Wth such a structure, the light em ssion el enent and the 20

control el emendts yrovaidad waneous] enimitred pyrdikg Ubstdmtani tSoiddat
manuf acturing step can be sinplified. As shown in Figure 2, (a) and (b), a
i ght guide pdrdidre 1AGhextserds asgpwarldiDy, wirtdh saa cdrearancelen2ntf riodd a f r ont
side wall. of the outer casing of the ink container froma position where it
is faced to tHer ewnttriodd ipgy ttihen ettt iy doxr tafdrect Mhe tconguaiode t he 21
light. The free end portion thereof constitutes a
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 positioRiclose 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

cont ai ner 101 1l CORMRL temptihalion s Adw &aatiig sy rdng |eads or
the like for the electric power supply and for signal exchange is not

necessitat ed, @RGINLRIAi®dN 112 the 0SS Rlasidel eydar a3y athdluasds, the
wiring leads to the viewability and the operationality can be avoided. In

addi tion, the In gitdeanitd isnpm@erds ot tihandn e dilsipllay qonddiny 122 can be
di sposed at respective optimmpositions at |ow cost. Thus, the latitude is
20 provi ded fdm tthe dirgyesl tdforl iafhtt ol gpleayenpartiron pdvd2i dro InElet t he
user's conveni ences, so that user can easily observe the |light em ssion, by
whi ch the Biserto ddwe He gjitvguigie detimrimimda® 1i,nftdrenamiidrt imed giamteidro the i nk
container 1. By enploying an integral nolding of 25 the |ight guide portion
121 with the dWleriscalismpssid arhdhianleusitzateerl 00 scheagrdiuffadard ng cost i s

not increased significantly by the provision of the light 22 gui 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 1light



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
outer casing of the ink container, in otfér words, the front side wall of

the outer casing of the ink container

portion. However, the structure of this enbodinent is advantageous
i ght guide t%quélﬁyfgyéﬂll rtion 122 is efficient. The description wll
IS point.

be nade as to 1

I n this enmbodi ment, as shown in Figure 2

of the

is utilized as the 10 |ight guide

in that

(a) 15

and (b), the light guifecpost ERBod2heht, | BhegL2l h¥yegonapatey wiiihtkhe outer
casing of the ink reservoir chanber 11, but is independent of the f

side wall.

provi ded an air

NyshisenVitie gyt rdititdd it itdi s1emhadi ned |, fEder &sids

ront

| ayer between the |ight guide 20 portion 121 and the ink

reservoir chambdarl Lt thHee oundrercasisiqi® OftHdein ke oot maver f o smivagle of
pol ypropyl ene material. If the |ight guide portion 121 is conpletel

i ntegral weth tthee iolk ereseasiaigr afhanbeer ik, r &sewvaild bleamoars itk reidhe

material of the light 25 guide portion 121 has to be pol ypropyl ene.

in Figure 2,
portion 101

10

15

20

25

(that ilngtii snemsodiamriton kshefulightindreqiad with hehen t
is 23 incident on the light incident surface 123 which
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

light guide portion. However, the structure of this

embodiment is advantageous in that light guide to the

y

As shown
ting

S an

display portion 122 is efficient. The description will

be made as to this point.

In this embodiment, as shown in Figure 2, (a)
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
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
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, it3is assuned 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 15

fol | owi ng Snelindigenst qreftheethigmt iNcideidl suwAae2l2hehich ismcriti cal
refraction angle is approx. 43. Therefore, the |ight rays which are
inci dent at toned iSiEifRGR Qindike g i ipyidaPartion gl ataRhetB® point (i)
in (b) of Figure 2, are totally reflected, the interface between the
pol ypr opy! ene {(i9tghtt K e EWQﬂ1?E?leéﬁ%tQRQQErEOEﬁ&PQFk?1iEﬁt rays
i cat ed by GHORSIEREY BTG The 55 TS PR (1o DS Yren e | nci dent
angle OL s MSHDGS, than 4% ife |LONeIaN RIS Sl oS, 2k e gnd does
visible light, 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 N1l°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.



The predeterm ned information of the ink container (liquid container) 1
mentioned 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 nounting
position of the ink container (whether or2aot the ink container is nounted
at a correct position on the holder determ ned on the basis of the col or of
the ink 10 contained therein). Furthernore, it includes the information

concerning the ink renmi ni ng anount émhether or not _the ink remaining
anount is enough). SHeR P?%%%t%ﬁm?ﬂ? r MBEPERaEAANbE dF BRI 4P&d by presence

or absence of the light emissipon, state aof light 15 em ssiqgn (flickering or
the Iike), anGodg agmer 1(11g icﬂr’etzflé&é;afﬁp|1e§’96(fﬁldmeedﬂ4”1 tlcli}egure S). The
foregoing stryctures are .ex es .and .c be .nodified as l.gng as the

pr edet er m ned%;:orﬁe&oﬁ'éﬁ’orjrncﬂg'? 3 r%‘et olr{a%emfaﬁi%ocfbrﬂsai oerw%et?é% BE given to
the 20 recordin vice and to the us éﬁgtfkifi"%aﬂiéﬂnl emtting portion

101. The descrniop ion w4t lengrrasd:ea as 't o sone hodi Ti%e exanp %®s. Fi gure 4 is

amhod ment © TRACRE DR e ae P AR A i

integral with; i I i i {41 hanmber 11. In
this nodified lté%éféfa%gtﬁt”s ﬁet%fieghné; it SEEdYs | K RS HHRCing

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 1like), 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. In 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



gquantity reaching the display portion 122 is smaller than in the first
enbodi nent wherein the space is provided between the |ight guide portion
121 and the ink reservoir chanber 11. This nodified enbodinent is 5
preferable in that ink container is conpact and in that ink accommbdating
efficiency is inproved. Figure 5 is a schéhatic side viewillustrating

anot her nodified exanple of the first enbodinent. In this exanple, the

| ight guide portion 121 is formed by 10 a nenber which is a separated nenber
fromthe outer _casin

of the ink contai.ner 1, and then,. the re ni fied.
Win suen an eariney sRasilig, the SBIRY por atedi s cdishely  For
le, th teri,al _of .he .| i ght id ti 1 be pol b t
Th et ori al of AT i Ehaldrion SOOI ETGHEI A TRATRCT va | ndi cas.
whi ch I if far. t hat. of t 3] t i ght itted
whi oh a1 07 GuAATLY LI A DAt A (IR BT £ LR gt e (e

for the mater il 9fy d%f‘%ha%&ﬁ%?gﬁgf %9i5hﬁohg%i§?ngﬁbgaﬁmént is

pol ypropyl ene "mat eri al having a suppression effect agal nst evaporation

of the inks | ghaANeHiNK iGOREAINEMIC NS i8R GIL Gompldiae dfteYifan  be
produced fromdifferent materials, the material of +the ink container 1

whi ch i's not ReGeSSM lae RardRRSRA @ttr icarie S8 el ydom wi der choi ce.
Figure 6 is a schematic side view illustrating a further nodified exanple
of the first enbodi nepigutd 86is a schematic side view illustrating
another modified example of the first embodiment. In
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



this exanple, the display portion 122 at the free end of the |Iight guide
portion 121 has a substantially sem -spherical configuration, and the |ight
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 quanti €9 attenuates, but the 1light can
be presented in a wder angle fromthe display portion. By doing so, the

vi sual angle (range) 10 increases t hus further inproving the visualization.

gure LS SRR C (e p G ARk, o st W e
portion 121, (theysunngRti ng;mRMe.3 and A m%rt'aO%e%et\g@i@%ﬂ%the

substrate 100 is a of an integral ichis a

separate ”E”b%mll’—%‘h‘é*ific@”%fnﬁ@%&%tt' 1o, i RG o it%eoqtl%fhthsé ng of the ink
container 1. By doing so, simlarly to t he exanple of” Figure 5, suitable

material s canphereel@ated @ thBeld e s23 feQUircRigets rof. MRABARr ta@ASti tuting
the outer casing of the ink container and the menber constituting the

light guide pexhipie,’ esReqtighel ¥ayAgusiiea by tHegurigght? guilde  t he member
131 to which the substrate 100 is adhered is separable, so that after the
ink | in the pbritikbncartaiigeschtiterald byseteuplisphe ympieri ochdl amy be
nmounted to a new ink container, that is, it is reusable. This reduces the
runni ng cost shecefolre,2the 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 is 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



substrate 100 and/or the emtting portion 101 which are relatively
expensi ve parts, can be reused. Figure 8 is schematic side views ((a) and
(b)) illustrating a further nodified exanple of the first 5 enbodinent. In
this exanple, the light guide portion 121 and the portion to which the
substrate 100 is adhered are nmade of an iZitegral nenber 131', and the
menber 131' constitutes the outer casing of the ink container 1 and is
separate fromthe nmenber 10 constituting the supporting nenber 3. Wth this
structure, simlarly to ex |le.of Figure 5 the. chpice of the materi al
s ncreased. THRANS WU @SR et Lo poat i F EgrRied has  he

| i ght gui de portiom_%%%ﬁggﬁe%p%ﬂportion t.0 which it he subg#rate 100 15 is

adhered is sepaaﬁeabﬁee,a ore 1 r%@r%%’n Be' k?eeurseeLcljS. h the first

nmbodi t dth Al I cal sl L i t th
Cnk reservelr chanber Piiand fRecishAtf BAUSIRLSEY TABY S BMa 1
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to acconplish inprov sual i zation. However, this can be acconplished by
i nterposing angihisdi feber petisen &igplidlk dhesanveit Lhaglorklignd the
| ight guide portion 25 121. Figure 9 is a schematic side viewillustrating

a further nodifiedexam epeftide € relicbod st +ac28100 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. In Fiqure 8, (b),
the member 131' which integrally has the light guide
portion 121 and the portion to which the substrate 100

15 1is 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. 1In



this exanple, a low refractive index nmenber 108 having a refractive index
which is smaller than that of the |I|ight guide portion 121 is interposed
between the |[|ight guide portion 121 and the front side wall 5 surface of
the ink reservoir chanber 11 accomrodating the ink I. The |ight guide
portion 121 of this exanple is a separated nenber fromthe ink container 1
and is nmade of polycarbonate exhibiting high [ight transmssivity. The | ow
refractive index nmenber 108 is 10 nmade of pol ytetrafl uoroethyl ene naterial.
Here, the refractive index of the polycarbonate is 1.59, and the refractive
i ndex of the tﬁb]lf'ilt%?ﬁ“%f?lr%r%elf‘h‘?lIé%fér‘?%tli‘.’%Sl.“qL?%n‘i‘%rh%eSn%@ﬁ; hayipeg
refraction, the critical refraction angle fromthe 15 pol ycar onﬁte to the
pol yt et r af | uordbetTT e VS Hhig ,l%rr%f“‘i‘ﬁe‘?%fgﬁ%? H‘n%tl? hth®ays havi ng

t he incident ngl es rangi ng from to 900 anon e light rays emtted
from the o t th DGR oAt ERCHES Thetmtrbnres o tvar 168520 Th this
exanpl e, the low refractive index nbe 0] e_repla wth a
reflection ne %9htrﬁﬁﬁa%ﬁp?ﬁﬁ%ﬁp }%?t%% f%?%g%?%%geiﬁnglﬁgfgmherein t he

use is madg V“é%%%cfe d&ff@ﬁ&”ﬁgl%if‘e%é‘]g\(éfpéf? hi¥€r | Ndex. é!‘EEPiz]EEG

materials, the rays not satistyrng the condition or tota

reflection arepd ransm Lt aghe Wildht! RR RS Wdr iR 101 Ar 0B Slapid y
attenuates nore or less. By providing a reflection 29
is a separated member from the ink container 1 and 1is
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.l.59, and the refractive index of the
polytetrafluoroethylene 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



menber, the light rays incident on the incident surface 123 and reaching
the reflection nmenber 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 viewillustrating a further nodified exanple
of the first enbodinent. However, in thi2%xanple, the ink reservoir
chanber 11 is made of polytetrafluoroethylene material simlarly 10 to the
| ow refractive i ndex nenber 108, and the light guide portion 121 is nmade of

I b te. F t hi ,.simlarly to th I f, Fi 9, th
pol yoar bonat e Lot L e SR < LT ALILO 4G R EySl FLau e 0, Lhe
port 1 on 122 WA ILHL S SENCS AU, UEA TN J) S BELES nie

gui de portion%ﬁ%%géHti t%§x%0ﬁ5¥ggg¥§(¥gf¥g &%ﬁ?%§§aﬁgg¥ggﬂ_rﬁﬁ_the

i nk cont ai ner so that” em'tting portion 142 an ay portion 122

can 20 be pl aced, ale rASRRA € QPld ARG POSId 1108, v Adud PW £O84n A0d W thout
necessity of wiring for the electric power supply and signal exchange which
m ght det egi origfgrdny. operationality and observation. By doing so, thus,
the latitude is provided for the disposition of the 25 display portion 122

to neet the user's copyglirentesis sOsthamatser s¢ae easwl ¥ 1ohserwe ithke |ight
em ssion, by which the user can be assuredly given predeterm ned 30

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



information relative to the ink container 1. The nodified exanple of the
first enbodinent is not limted to those descri bed above. The exanpl es can
be further nodified within the spirit of the present 5 invention by one
skilled in the art. For exanple, in the foregoing exanples, the |ight guide
portion is made of resin material, and tR8 difference in the refractive

i ndex between 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

usable. In plg (h & Hmatehe, s ald éﬂé&“c94hﬁgl‘¥tdéH£ 3eho | ow menber having
C e

an inner reflecting surface st ai ess ste p|p I's usable. Two or nore
of the foregoing examphesngay chealaxappensd. chbesuttacapbheabAgnt sof the

di splay portion 122 described in conjunction with Figure 6 nmay e used in
the first embe@jimantnidfedmd fiRbexRl @bed RAIRAS. Thies e%ﬁﬂllpﬂ%% tant he
second enbodi nent, the 20 third enbodi nent and the nodified exanpl es
thereof whi clhanifdrthe essdi iesh heraiinafiey .spliPit ke et gmedenount i ng
portion (Figure 11 - Figure 13): Figure 11 is a perspective view

illustrati pg amvetieamt e skirldeat dimg Heead-tuni Folraeixkagpad eholider to

whi ch the ink container according to the first enbodi ment is nountable.
Figure 12, ((ahe (Mpedsimgg Fxamples, 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



schematic side viewillustrating an operation of nmounting 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 thereof. The recording head unit 105 is
generally constituted by a hol der 150 foBldetachably holding a plurality
(four, in the exanple shown in the Figure) of ink containers, and a
recordi ng head 105 di sposed 10 adj acent the botton1side (unshown in Figure
11). By nnuntl?%%lhe i nk cont.ai ner. .t g .hol der 150, .an in i ntroduction

openi ng 107 of TR&adCordiffy “HEdd T 1diY 5&?% Qﬁm%ﬂug S4He BotYom portion of

the holder is f. t nt ai ner
to establish aﬁ%%Qq IU|g'g§ﬁﬁ%€ﬁ€a |éﬁy§§F% Qﬁ%eret:JﬁE%§Ek%%)exaﬁgle of
usabl e recording head;i10% orBQMHIRS thbQMbqneaﬁaaggr%%ﬁt' tuting a

nozzl e, an electrothernal transducer elenment provird inthe 20 liquid

passage. The glecimigflenhmRle tilansiiGealemNtithd SrRPineat ML 4] ectri cal
pul ses in accordance with recording signals, by which thernmal energy is

applied to thalinkd Helske ilbe@ind 1A 23GE moH1IfS LRUSEIA dagfe r&drange of
the ink resulting in bubble generation 25 (boiling), and t herefore, abrupt

pressure rise, by whred it&d€ordkngsheagctedtf10m i begenezhelyAn el ectrical
contact portion (unshown) for signal 32
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 liquid passage constituting a nozzle, an
electrothermal transducer element provided in the

20 liguid 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



transm ssion provided on the carriage 203 which will be described
hereinafter, and an el ectrical contact portion 157 of the recordi ng head
unit 105, are electrically contacted to each other, so that 5 transnission
of the recording signal is enabled to the electrothermal transducer el enent
driving circuit of the recording head 1052 through the wiring portion 158.
Fromthe electrical contact portion 157, a wiring portion 159 is extended
to the connector 152. 10 Wen the ink container 1 is mounted to the

recordi ng head zﬁ_ﬂ]‘&&nl]s%sloﬁ her ol gl JpOis Loualde t503 aPOYVE, tihey ol der 150

((a) in Figure 12) ATfirst = engagi ng port|0n5|ntheformof a projection

provi ded on amd Nie LA N FEBTa i e, 15nd NHEId RS ¢t Acenddest | ocking
portion 155 in the formof a through hol e provided in a hol der rear side,

so that ink gut@idierisly ise pliasete@rdirey inded Doit orosurdase  of the
hol der ( (b) of Figure 12). Wth this state kept, the front side upper end

of the ink codladdtefidal By Xbompiasisedl townas dttthcatses tryatarrow P, by which
the ink container 1 rotates in the direction indicated by the arrow R
about the engaptarpmpsdian detweenrdderdinstsi@mghgi ngepariedntd and t he
first locking portion 155, so that front side of the ink container

di spl aces 25 dovevaraihernal tteapsdcess ofendnts dictvong ¢hecusuppdrting
menber 3 is displaced in the direction of an arrow Q while a side surface
of a second erddwircdxing head 105' through the wiring portion 158.

From the electrical contact portion 157, a wiring
portion 159 is extended to the connector 152.

10 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

15 1into 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

20 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

25 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



portion 6 provided in the supporting nmenber 3 on the ink container front
side is being pressed to the second | ocking portion 156 provided on the
de. 5 When the upper surface of the second engaging portion
6 reaches a | ower portion of the second |ocking portion 156, the supporting

hol der front si

menber 3 displac
supporting nenbe

es i
r 3,

n the direction Q by3the elastic force of the
so that second engaging portion 6 10 is |ocked with the

second | ocking portion 156. Wth this state ((c) in Figure 12), the second

| ocki ng portgg&
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cont ai ner I'S suppresse t he flrst | ocki ng

portion 155 engresd Wddkitrke pfdrrtS_Lton IR MGy IRAYd I thanthbyet he second

| ocki ng portion

156

engaged with the second engagi ng portion 6. At 20 this

time, the nnuq&mmg @fiddhe ink container 1 is conpleted, wherein the ink
supply port 7 is connected wth the ink introduction opening 107, and the
pad 102 is electricaWhynconaegppdrwstihfhbe contret secdhd. eililjeglng
above-described uses the principle of 25 "lever" during the nounting
process shown gort(ilon @& reRicerse al 2,owsrernpent itdre eehgag rgequord | on bet ween t he

first engaging portion 5 and the first |ocking portion 34
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



155 is a fulcrum and the front side of the ink 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 a 5 working point
which is | ocated between the power point and the fulcrum preferably,
closer to the fulcrum Therefore, the inkd4supply port 7 is pressed agai nst
the ink introduction opening 107 with a large force by the rotation of the
ink container 1. At the connecting 10 portion, an elastic nenber such as a

filter, an a bi ng rial, ing or. the.like which has a
o e T ror s OBl a0 TR Teh

. . % 1 . .
rel atively hi i assure an  Tnk comruni cation

property to pr@%!r?@a‘iiﬁé‘# iefé(g?g;?o&é‘fr oiéﬁlvﬁlﬂéj@esﬁl‘i&c%&ﬁe gLrangement and

nounting operation are ther e prefer e In that such a nenber is

elastically defGinpdaby fie dghidehtly diod Heitbiedliathd NEHTUILATG

operation is conpleted, the first |ocking portion 155 engage

first 20 engaghdigr PPrih@nt Be aldlk t igr 56400E bRCkHELiRGr16PN1458 engaged with
t he second engagi ng portion 6 are effective to prevent the ink container 1

fromrising avwsykin®méhet hehder. i Thesedos@, bébeesest e apbwar opoihhe
el astic nenber is suppressed, so that nmenber is 25 kept in an appropriately
def orned el astawal tiye féhcilre, op hefe halnlly, tdropad d62thadftiberunonnect or 152
(el ectrical contacts) are made of a 35

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



relatively rigidity electroconductive material such as netal to assuring
satisfy electrical connection property therebetween. However, an excessive
contact force therebetween is not preferable fromthe 5 standpoint of
damage prevention and sufficient durability. In this exanple, they are

di sposed at a position as renote as possi*Ble fromthe fulcrum nore
particularly, in the neighborhood of the front side of the ink container,
in this exanple, by which the 10 contact force is mnimzed. In this exanple

of the embod et 1418, JUBSIALE QL HAUARRIS PR ANG 1114 fuir T ace

connecting the bottom si Tt container 1 wt e front side of

the ink contaipghile PaRWiy 8 k3 & RAUT I Mhddarehet ween. The
bal ance of forces only at the contact portion in the state that pad 102 is

contacted to thegedtiearebad Wdarkedi abakyekef ahe extBe seQePlehitar tof
nmounting, wll be considered. The reaction force (a upward force in the

vertical 20 difigeld @he rapRtweebyi ¢ e tC Prefs raib 166 2 tan tthee pad 102 and
bal ancing with the nmounting force applied downwardly in the vertical
di rection, 5i nsalarelpca ntc @fpalzerigd qreeranft itdre saacd ual f fCianiteaactt pressure
between the pad 102 and the connector 152. Therefore, when the 25 user
presses the i muradntlditner dowthtiewexdmphe, tbent amg ddspbeedoatpaesition, an
addition of ink container nounting force for electrical connection 36
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



bet ween the substrate and the connector is small, so that operativity wll
not be nmuch deteriorated. The ink container 1 is pressed down toward the
nounting conpletion position where the first engaging 5 portion 5 and the
first locking portion 155 are engaged with each other, and the second
engagi ng portion 6 and the second | ocking®portion 156 are engaged with
each other. By this, there arises a conponent force (a force sliding the
pad 102 on the 10 connector 152) parallel with a surface of the substrate

100 by the urging Jar asie TIIALOIS I SERdisAl;connert | og, property

is provided an upon the conpl etion of the nmounting of the ink

container. |Inagddi tdon.,diRe 8) eI Gt GRNIREIH M dor ROF4EQD, IS at a
position high fromthe bottom side of the ink container, and therefore, the

liability of the |eakpd ink eeaehingrtheie peeshBUl dolR thiwerdprper, the
structure and arrangenent of the electrical connecting portion described

above 20 is atbaidiageatmgIamdhecdianidpoivied dhe fringht tegagDigt he
required ink container nounting force, assurance of the electrical contact
state and the pgrtatects and rtidme cloint stm stk ioy wwditt ide 1%akaede i nk.  The
structure of the nmounting portion for the 25 ink container in the first
enbodi ment or arngmgestliitdd eaxtampileer,s arol thierisecond ¢dhpagEm@wn in Figure

11. Referring to Figure 13, the description will be 37
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. In 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 required ink container mounting force,
assurance of the electrical éontact 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



made as to this point. Figure 13 is a perspective view (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.3’As shown by (a) in Figure 13, the
recording head unit 405 of this exanple is different fromthose 10 (hol der
150) described hereinbefore in that it does not have the hol der portion

correspondi ng i e ik eaLANG 1 H9RY d 1 SRAUIARK g ferti on

or the connector. e recording 405 is simlar to the foregoing

one in the othgl) r&SREG o AP HI LN dpi 81 H8r LIELOFi G PRIOVEASH Wi th an

i nk introduction opening 107 to be connected with the 1nk supply port 7.

The rear side drherietd dentd e dlech W fedhes fidsdrdl wg kbperperdh on 155, and
t he back side is provided with an electrical contact portion (unshown) for

20 signal transtiasiion € dnetndhesxdmptk, asndhowebypddiva FHeure 13,
the carriage 415 is novable along a shaft 417, and is provided with a |ever
419 for fi%i ngpfl e caanoraiengideale urera@bth, Thend aa rpagepddbive view her
provided 25 with an electrical contact portion 418 connected with the
el ectrical contactslporinom oftate recortthgtiendrandomiedted ol tler porti on

corresponding to the 38
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



structure of the ink container front side. The second |ocking 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
mounting portion for the ink container is8established. In this manner,
through the nounting operation which is simlar to the exanple of 10 Figure
12, the connection between the ink supply port 7 and the ink introduction

opentng 107, ad[dig,, SUNSG o Pelysen idie #ad, 02 and uhe agnaset or 152

are establish e’ moun i'ng op eration is recordlng

device (Figurg 5) Fi r e of an
ink jet prlnterﬁgﬂﬁf P%§$éh1l & tgtgcontalner d%scr (? 1%9 ?% or egoi ng.

Figure 15 is gac%flscﬁ?cltﬂyecd“@i’é Cgonr{ertecc@" &S ﬁfbm&ﬁ‘ 6@%1&7@' n assenbly
cover 201 of 20 Figure 14 is open. The recording device is applicable to

t he enbodlnenk%jyygggxgﬁ@§d exanpl es which will be described below As
shown in Figure 14, the printer 200 of this enbodi nent conprises a main
assenbly, a sheet 25 dishhahge btavc2QO3eat whba thentesodeial hbkadmain

assenbly, an automatic sheet feeding device (ASF) 202 at the rear side
t hereof, a naiumiassdtblis aevertDn 3he carriage 415, as shown by
(b) in Figure 13, the mounting portion for the ink
container is established. 1In 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,



and ot her case portions which cover major parts including a nmechanismfor
scanningly noving the carriage carrying the recording 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 turd displays states of the printer
irrespective of whether the main assenbly cover is closed or opened, a nmain
switch, and a reset 10 switch. Wen the main assenbly cover 201 is open,

the user can see the as shown in Fiqure 15. That js when the main
assenbl y covela”fgqu%er%ﬁ?rﬁe tprPe\i\rn‘ds S C%Ee%o‘ferf% NHVAbIRA T Bhge, t he
nei ghbor hood t.hereoJ. whi ch e1(:;fhj‘:‘lca,rri eiog hse J.ecor inqnohéaarg utr}ibet 105 and the
ink contai nerlsfl%kl, ik AR Ténzt g i Hie ot Shers er%/

e indicated by

ref erence ”“m?,faallri"a:é;? Oéﬂyr\};iﬁ{ogiﬂ}?étfécog&f &iﬁ@dsﬂé#&-tﬂé‘ { i1 s enbodi ment,

when the main asse y €O 01 1 s opened,” a sequence operation is 20

carried out sq.dialy,fard Age £05 der AU AR ddco RHIRP dilrile @Ralt er

position ("contal ner exchanging position own I n the Flgure), where the

user can dg R, dnftntC UL almercLXNANgl NGhHeRer alsi an sef Ftrf&%ﬂde‘éﬁ-ad n this
enbodi nent, the recording head 25 (unshown) is in the formof a chip nounted

to the recor@pg}dﬁﬁgﬁsﬁgﬁeﬂq&nﬁgaﬁe§ppqahmmtihéjuaege§pective i nks. The
recordi ng heads scan the 40
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 1is,
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



recording material by the novenent of the carriage 205, during which the
recordi ng heads eject the ink to effect the printing. The carriage 205 is
capabl e of slidable engagenent with the guiding shaft 207 5 extending in
the nmoving direction of the carriage 205, and is novable as described above
by the carriage notor and the transm ssian novenent nechani smthereof. The
recordi ng heads corresponding to the K, Y, Mand C (black, yellow, mnagenta
and cyan) inks eject the inks 10 on the basis of ejection data fed froma
control circuit provided in the main assenbly side through a flexible

cabl e 206. TheérREGLIRDNIAURE 2 hdper thecBPignenbcRantsm iCREtddigsy 2 paper
feeding roller, a sheet, discharging roller and so on to feed the recording
15 mat ori al (USROS folm HH RIS EHCT i 1ok deRi ce 202 1o

t he sheet disc tray 203.. . The cording _hea ni.t. 105 havi ng. an
nteoral i nk o ddR e RS KAy A0 ion TRETLE Flage 205,
and the respectq.ve.l 0 | . { b d on the

recordi ng headélulnﬁgl%f%%&%tst eta# :tc%e(r) ngﬂgtrbap%t?an{?%ﬁﬁperati on, the

recording. head e e £20aidll, 17 S5 Aletod Nor A0Ves lepsid begs roverrent.

during which the recording s eject e Inks onto the recor ing material
to 25 effect tfey rECUMN0OHA ARG LA F LA HRW ARt L4l

corresponding to the range of the array of ejection outlets of the
recordi ng headsotldy @arfd Mh&tk ransmission 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



peri od between a scanning operation and the next scanning operation, the
paper feeding nmechanismfeeds the recording material through a
predeterm ned distance corresponding to the width. In this nmanner, 5 the
recording is sequentially effected to cover the entire area of the

recording material.

An end portion of thélnmovenent range of the recording

head by the novenent of the carriage, there is provided an ejection
refreshing unit including caps for capping 10 the sides of the recording

heads havi ng E:@?[i%ide%teit esoilétn 'gs%ta%r}ilgroge get,iotnh%nrdect%redinr&@eads nove to

the position o

the refre

uni edetermned time ‘Intervals, and

are subj ect ed 4 el esshnG, PL9Re3pds i WRHRIEIT ALy € ect i ons

or the like. I5 The rec

uni't "105 having a holder portion for

ing

each ink cont gnRerrebord nf MEtdad W thh rRudho N @a{le tedinigaRoNdi ng to each of

the ink containers,

and t'he respective connectors are contacted to the pad

of the substr atigtRn@d dRG r¥sdRRAIMK teorihadl Reldth. By 20 id0inhrix, turni ng-on
and flickering of the respective emtting portions 101 can be controlled in
accordances withle treoyicddet drsnisefisfguance ebfeaiteed] oy ddver raeor di ng
device. Thus, the information relating to the state of the ink container
can be notifi ethti2®e Myea Fedilfd caldordiafd eratidra gdasi Rnorndf polré iotont ai ner
exchange, the emitting portion 101 of the ink container 1 containing snall
armount of t hedfnkhes mgrement 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



turned on or flickered, and the event can be observed by the user through
the light 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 enmitting portidA 101 of the container is |ighted
on, by which the user can observe the event through the |ight guide portion
121 and the display portion to 122. These controls are executed, sinmilarly

to the contrql, foly the dx”kq c%etf Oafnc} N&.d eaari 'lgaﬁ‘eé"éj’oﬁ’s}’erx?é’cﬁ)p' yi ng

control data (control to th respective 1 nk containers ftormthe

mai 0 assembly 15 Ao SR Q:Ihr‘HJgQP'tthet iayah dived |0l oobl 206, 16 The

| ight receiving portion 210 having the recei ving el enent can be

di sposed adj acept dihg1[nGAtitdron whi ethis$ aqgg : Osdd e d hendosi tion where the

above-described refreshing unit is provided. oing so, the emtting

portion 101 i seagfdeatiedt whan ddigdthatispl ay Iﬁoelhb@mlekzax@inptllée dfnk cont ai ner
1 passes by the light receiving portion while the carriage 205 is noving,

and the enbttedbrddr@ll cfarctHee swadeihdady yf tdree dmightti riee qed i ingh poktieon
t hrough the light guide portion 121 and the display portion 122. On the
basis 25 of tte prdvicemmioiet hk tarmoagee@0bowhibr the reicghtpassi t ircegei ved,
it can be discrimnated as to whether or not an ink container 1 is nounted
and/ or whet herthgr emott 4irg 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, 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 guide
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



the ink container 1 is nmounted at the correct position 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 them w l43 be descri bed hereinafter in
conjunction with a third Enbodi nent. 2. Second enbodi nent (Figure 16 -
Figure 20): 10 In the foregoing Enbodinents and classification is, the

|l i ght qui de portion 121 i s extended r.dl frqoqm the nei hborhood of the
ettt oo 0 PE S cn Gainar oby ik, T R%II aitp 2 i T S RATBA SR 1 he L op

d. The d I I 15 h I
por i on 151 oG e M HIRTE I - WTER | £ oS SOeRob b e ter - The
sare | [ef er enes ITRLALS: 5. W4 TS d@d@f&&é&lﬂ%fﬁﬁ?ﬂﬁﬂéo fre gsshoned to

the el enents haV| e corresp n function he” det ai
descriptions f r i igure 16 is a
schemati c S|déﬂ§Iew ratlng lﬁ%ﬁg%ﬁééﬁktééaﬁﬁ%ﬁéééﬁﬁy {ortion

provi ded og tIlf‘pefaﬂI‘l&r?’Hr?d N&le W%l”%]ﬁ&éﬁ%é%%@%%f@ﬁ of the

present inventicon. In this embodi nent l'1ght 25 is guided fromthe
emtting portiQnlQd ta thethleIPiatfeRablicOmmdedimdid &d 'a%orr%l'l% portion

321 for observation of the user is extended upwardly with an
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 is 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



air space provided between the light guide portion 321 and the front side
wal | 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 5 directed in
an upper-right direction. Wth this structure, simlarly to the first

Enbodi nent, the light can be extended to t4%e display portion 322 while
suppressing the attenuation all the |Ilight incident fromthe 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 he
di splay porti oanP%Z%)‘%%en %reovela%?ﬁl ybécl)\ﬁ erved < b{/l(?rﬁ% %%le(a? Iﬁ?ﬁ{cfrg%n 1372|£s a

schemati c side r?y%ﬁ%ly}&ff&&t[sh%p% ;‘,ﬁf}bﬁ%ggpﬂ& o(gftﬂg%sﬂiyc;é%grgé,ifi gure 16.

In this enbodi t'oo, e portion 17s curve but the

hi gh is | ower i i t ur 0¢4-8-0 sed to
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supporting nmenber 3, nore particularly, of e 20

operating porthon AM whi chyifed NSo PORAE 01§91 De poPPLOY| 85 £di By the user. At
| east the operating portion 3Mof the supporting nmenber 3 in this

enbodi ment si s goRsttdat g Hy @opdghtidrangiiéetNén. Nenber in this exanple.
25 As shown in Figure 17, in this exanple, the Ilight emtted fromthe

enmtting portion 101 wWstguitted steucherend siwiflace y31Q ke Ha dstght gui de
portion 321, 45

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. In
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,



and then the light is directed to the operating 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 Enbodinent. 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}géq? ted . for exchange of

the ink contaidid  thsRe OHf ebtIhthkts ShEsFRE it CERTERY Iy recogni zed,

"hk cont af ner ST Bb By o J0 i Gg 08, BEGATRY RO AT T Hka the
o 1 e PRSP PR e My gpsraLine porton S
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portion is not curving i de portion. € ‘description
will be made ' j ' i i ey ( : vi ew (b)
and 25 an%ott€§%%$%%?%§8&%#ﬂ%% ?%%gégﬁ%%iﬁ%ﬁéﬁﬁﬁ%%l%é gaelghiégg%ontainer

according to ghotdesn exembfoRiaihg user aptkienbiodi (RRs rmdBEoROSI tion from
which the Iight 46

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 (¢) of an ink container which is a
ligquid container according to another example of the

second embodiment. The position from which the light



gui de portion 450 extends upwardly is substantially the same as with the
foregoi ng exanples, but the light guide portion 450 of this exanple is not
curved but is substantially extended straight. An inclined surface 5 451 is
provi ded at the top end portion. The position of the inclined surface 451
is at the back side of the operating portfon 3M of the supporting nenber 3,
and the portion opposed to the back side of the operating portion 3Mis

hi gh, and the portion opposed to the 10 front side of the ink reservoir

chanber 11 15|, o BELYSEN L LLLOW0R AL N 4BQ.aRd g pur face of

the front sid e ink Containe air space.” Wen the

ight ouide PRrLl 4:@50.l 5 cknear aldedmiged i) e Lot RhhLasighg of the

i nk 15 cont ai ner the whol'e nmenmbe smtting

material. The Wiglel h u function
of f the IightggE? eb%359?8n452 %&6?%9%|%§g§§3% gs E%ghgéﬁﬁgngqg;ggkenatlc

side 20 view %%s@%@t@@l@?l GRA ML W) @t .2 AB] 9hcPahbdokurkheel i ght
guide portion to illustrate the function of the light guide portion. As

shown in thesaski gér esoviilded a@hth@uitde P ot 1420 easb pxkended up from
the position where 25 the bottom side end surface is opposed to the
emtting portiodnthel intheneldorser fisfaen 45he iamattt ithg pardk erid0bf ehd s t he
light, the light is guided fromthe end 47
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



surface of the bottom side of the |ight guide portion 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 Iight fromthe emtting
portion 101 di sposed at the bottomside dff the ink container 1 is guided to
the operating portion 3Mthrough the |ight guide portion 450, and
therefore, the user manipulating the 10 operating portion 3M natural ly

th det ' i nf t' |.at to t Kk t .
The.pref or abl %upré’%eqqeoq%rgf?{% A i Aha T | O QA B aroT SoR50, t he

inclined surf 451 n th em.ttin tLon, 101 Lare as folloms It is
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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 gquide 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



the inclined surface 451 relative to the optical axis 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 contai ner
1 is made of polypropylene having a refractive index of 1.49, the total
reflection condition is determned by Sne$l |aw of refraction as follows
(refractive index of the air is 1): 1.49sin0= 1. 10 sin0=1/1. 49. O = 43.

Therefore, it will suffice if the inclination angle (incident angle =0)
relative to the optic¢al axis han 43. n this enbodi.nent, the
e naci on ahBpetRelSBena it rhee) Ibne FRlAtE Fok o158 OB Cadt arme | ket | on

By doi , l.i ght ded d t 450 totall
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Portion 3M spobhss,VEBEBELLt ¥yls 1L IBROverly, FLgune, 20 Lo phdle View () and

a front view container accor g toa no red exanple

of the struol uiea8 pELOYER 180 LASEN 3 sARRLEa114MROLAR WYhdeyRor LT on 450

is provided b separate ron1t t al ner ccording to
this exaﬁﬁ|elnkh%ohﬂglﬁ@@t§'@%rméd%“@ftB%l?bQBEyQ@h@eh%$lﬁ%f%'0“ 450 can be

made of suitable materials respectively e case that ink container 1
I's not rmade obfRaktght thavgMbEt HNAITREGE! &bradl repeRRE 032 49
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°. 1In 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. In 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



is formed in a part of the operating portion 3M Through the openi ng 32,
the reflected light fromthe inclined surface 451 of the Iight guide
portion 450 is received by the user's eyes. 5 In the exanples of Figure 18
and Figure 20, the inclined surface is so set that angle (incident angle)
relative to the optical axis guided by thedlight 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 |ike used, they can be

properly set so as to satisfy the t | reflectjon condltl In order to
efficiently refd efnsﬂr Q?g 11 g?ntlf’artth&pfo tﬁ?:ﬂ |%éeoras'ifrq‘gac,%0%0 é) onstituted by a

exanpl 2',@3 irﬁc%&'fbg%“' e i ke s d i fne&'ai*f aree tor
al ternative, qlee(rjdalté )or 510%1‘.3'\4 og t]h%erfégﬂfo&é {@g}peg @I?ﬁg% not

function 20 as fapof{lon e portion
extended to a t¢ég1égfgﬁg %} rgyegperatlng portion simlarly to
Figure 16 exanpl e, e dIS pl-ay portion is provided by the top
front portion of therhi ght gyubfg1Ber BE0@16§9ea%a‘éﬁﬁt FEG%r%5 2ipncleinaed
surface portion. 3. Third enbodi nent (Figufe 21 - Figure 29): The user
possi bly | ooksj a1 ey di ik PXY tdO®s&0 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



in various directions depending on the position of the printer or the |ike,
and therefore, it is desirable to emt the light in a wder range fromthe
di splay portion. On the other hand, the display portionis not 5 only for

t he user observation but also for the ink container detecting operation and
the control operation of the recording dewi ce, and therefore, a |ight
receiving portion 210 is provided in the recording device as shown in
Figure 15. 10 For exanple, when the carriage 205 scans relative to the

| i ght receiving portion 210 -the ink containers and/or the dis Iay portion
passes by the 1N V@Rl QT Mwwawm%qﬂbrﬁh%lﬂ%ﬁlmﬁ

passage, it can be checked whet her the ink containers 15 are nDunted at the

correct positiPdid erreé)&e(,ttk}‘?/é'ﬂ)(e l\?d}‘% tﬂ%ﬁ’iqfé?.ﬁearlv i qehge”ﬁ%%gt%en a

certain ink contai i.s.faced to it eiv on 210, the
enitting porti®8Hoft qleneh]W c]tfhtaa|VY1]e rc fﬁ‘d’ trﬂeeg [ﬂlks%]lf ¥ he col or,

whi ch cont ai ner |s Supp se% %%e %ce% at thelp05|t|%ndfaC|nglto the

| i ght rece|V|ﬁﬁfpof}|o °s actu {é&d to I| ﬁp fHeP enltplng portlon on

to emt thg|léﬂ¥ fad gﬂga&gég) seRAY{ ednha |§%|f&¥ﬂEHECQM¥Ing portion

210 receives I|g t, I'SCrim na InK container is 25
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prevent ed, fobﬁ%&atlon 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 light, 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



exanpl e, and pronpts the user to open the main assenbly cover 201 and
remount the ink container at the wong position by flickering the emtting
portion or display portion of the wongly nmounted ink 5 container. By doing
so, the inconveniences that color reprodgction is not proper because of the
erroneous nounting of the ink container or containers, and the

i nconveni ences 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
cont ai ner coneaampihg, anduptompent tapourerotot hpennkheTheihi ght recei vi ng
portion 210 used for such ink container detection or control is fixed in

t he apparatusssenbly theernk0¢oandi nemoustcihei édkogoniteingrcaitri age and
reci procated, and therefore, the positional relation relative to the

di spl ay porti 6heoWrongeprpaktéont Rynélirkesdngt &he GMALRINOhOOFELEE: | ng
operation. For this reason, it is preferable that display portion emts the
i ght within 9rfsRaFPlpringerY80RsOfohfCa¥ raNPLEpBPURSERL iLAK t ol er ance of the
light receiving portion in the recording device is gernitted, so t hat
density of® t hEOPtgARCHuanty t9PHY et ed i REONYERHERFER et ¥R hgCPOPEi on is

intained sufficiently high trasted tot t andpoi nt_of
obsor vat | on 28°B5 PG 4eBr LTHAE. PFRBSE, Bpray RoPti G\ & PERIPRA 1o

satisty these gonttadi SEoLy fyNgtiOARa1 8¢ 48SELhRL AR:R2 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



wi Il be made as to the enbodi mrent which is intended to neet the
contradictory requirenents. 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 eg?odinent of the present invention.
In these Figures, designated by 550 is a“Tight guide portion (light guide
rib). Simlarly to the foregoing enbodinent, an end surface of the bottom
side is 10 erected froma position facing the emtting portion 101.

Referring to fFigurge2Radsdaki gur end3embbaimeanf kaueat fen jardnidesy frenction of
the light guide nenber of the enbodinent wll be described. 15 Figure 22 is
a schematic tmpepl @8hevicewtfapdietoay regatidemgndsvi ce on which a plurality of
ink container 1 shown in Figure 21 are carried, and a schematic view (b)
illustrating the ink Kontee &Y sid acisigdd heidw gld) , recedyipapoviewn provi ded
at a |lower position of the 20 printer, while the carriage is noving, wherein
a cyan contai(hér aCboatmagenea dont ander Ikbatdvaeyel(ddwofcemt dinker 1Y are
particularly noted. The ink containers are juxtaposed in the w dthw se

di recti on 5 of coh&aiiprrcyhighnars, andaalyd canthénesyiprgodidiagt iton a25
(scanning direction) of the holder 150 or the carriage 205. In (b) of

Fi gure 22, thEhprdr gnpegdipentnRt &Rt BreeLEtarBveatd® -0 Theth8BBom of the

| i ght 53
g 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



receiving portion 210 (Figure 15) disposed in the 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
drawi ng), wherein the T-shaped portion includes a portion (portion B)
extending in the scanning direction (left3right direction, x direction in
the Figure), and a portion (portion A) projected froma central portion of
the portion Bin a direction 10 perpendicular to the scanning direction
(vertical direction, ydirection_in the Figure) . The |ight guide portion
of this exanpF&SP4VilASt RETESPM 6 0a F&Guﬁﬁvﬂéd d4 spospshed &Gss- secti on.
Figure 23 a schenatlc ide viewilluystratin 15 fun ons of a lLight guide
portion of anPrARtESNt yngpve@sggrpg %%?ncﬁ%§&?8e22 %%ﬂ'g %FBU?B g%oms t he
state in which %he I| t em tted % th gql EL”% ortlon 101 i i_nci dent
on the Iight §OF éOBo oRa§58 SERE TS84 1¥n SR OF T 8E T on 550

to reach the Lap en %OoRp%% gg%5§g%rﬁ§.§lchgg3 Q%;q%ep htgif%nof/\/nere t he

light is energenFeFo € ou ate art ows this

exanpl e, the emtying;p rt'%ﬂei@%n k%edgsgﬁeggda o2 th 'Fn%ﬂﬁ%%? %9 to an

|ntersect|on tmeen t portlon An an portion t he shaped
Cross-section,at-+t g QB@rQEOBh% batt@maginde i nof neh@ daingthggui de portion 550,

and the |ight enltted by the enlttlng portion 101 is directed to the
portion 54 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



An and the portion B of the |ight guide portion 550. Here, a relative
positional relation of the light receiving portion 210 fixed in the
recording device relative to the ink container may vary due to 5 the
assenbling tol erance of the nmounting of the light receiving portion 210.
More particularly, referring to Figure 224 (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 directi,on). Accordi.ng to this
enbodi nent , th8 88%f?§%r§9?5ﬁ08f%tﬁg E%ﬁhélggﬁi BISSr%PE l@@O%g@fnits t he

deviations in such cﬂéf%ﬂiéng%f%ﬁhf%&#%%éﬁﬁégéf fé{gé%%ﬁi§§e€§ tai ner 15

detecting operation for discrim properness ate of the

mounting of thechk cRALALAR 3o2Rdon! DS OPEIRBHNERS AL HRROFRUAK N POSI tions

t hereto. The ration in z direction is influential to the change in

the di stance f{eoapkhectgRi98d+BOLhikORnk2@on?2ihert hey! haht, Leeeiry ng portion
210 and therefore influential to the detected intensity of the light from

the top end pehti QBserBliHoWevekbrankeapRRr @BE! AbantliRgesFokdesatilintg can be
set to permt the change in the light quantity within the range of the

tol erance, 25rseetikahgdevirdtioan20D.t hieotd gbirt e€@latDg, poeteonidd&0toi N the z
direction is not a problemin the ink container detecting operation. 55

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 light
guide poftion 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 guantity 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.



The deviation in the x direction is acceptable 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 emtting the light. More particularly, even if there is
a deviation of the |light receiving portigon in the x direction, the |ight

em ssion and the |light reception are carried out wwthin 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 provi de TAendavhdhival d@ (Feak WHILgot19m 8 ansartsibkhange of
the received |ight quantitg of . the Iight receiving Eortion 210. Therefore,
it is 15 possP¥hl ePenhtIhh EBReiYePAt PBRL PNt AEOpEPRELBEOEPAE of the
detection of the peak, the subsequent |ight ission timng, of the emtting
portion 101 fB?C?ﬁgln@ngﬁtiﬁ%ﬁBp8W§F98ﬂgnﬁ§ gggagfﬁs?ﬁg,pB?t&ﬁPch t he
deviation in X, direction.is npensated for,.in 20 eftfect. Furthernore,
't 'the port i ofca WAL S FERORANE nERENERs FUR PR GR. TR BRLFECRG: I'ess t han

t he tol erance t i gh ecelVLE oKt LQE at ke posi tion
in the y aroReronoy hat) PEnEhey el ehtalisE L aRTs e Hion e Bl he

Rl L SRR e 2Ll hbec) it ECELYyER Berthan 210 i
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 1light
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



cont ai ner detecting operation can be carried out correctly. Wth the
decrease of the length of the portion A the density of the |ight energent
fromthe end of the |ight guide portion 550 increases, so that 5 |ight
quantity received by the light receiving pgrtion 210 increases. By this,
the influence of external disturbance is mnimzed to assure the ink
contai ner detecting operation. Thus, the length of the portion A can be
properly selected in consideration of the 10 nounting position tol erance of
the Iight receputrgnepodeitent20Q aeperehéopr eher bbl eakirghtd guantity received
by the light receiving portion 210. On the other hand, the top end portion
552 of the | rghregtilde pPoFth obhe dilepregsportiom Tength of bhe 15 flickered
upon shortage of the ink container, for exanple, and is observed by the
user. Theref oPertipa Aen@h@eﬁ?nﬁééwoﬁfl§h6eéﬂgéﬁl?m§égﬁpﬁefﬁ@§tt@§9r can

| ook at it fromyvarious positions at various_angles. The above-descri bed
portion Ais §P§e8€| veet d1gBEnPide BPSﬁéPndéﬁgcﬂPﬁ§e§6§§atﬁ@n thatt he 1i ght

receivin orti l, ctln t he nsi o configuration. On the
Cher haoe PoReaRl, Bhahtstys e ten e by R R B i B R ad | gt on

of the [|ight sel ecting the nension and.the conf ratio 25 The to
end portigg 51—"25&5 %“FﬁSaF|§htE ghe po? Foﬁng%BencftgghgugFgé rin t he P

wi dt hwi se di r gL @Rpahobne sl R n16QILA BEM alshRe! PAL L ofRR he LMer gent
widely in 57

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



the widthwi se direction. By this, the visible area is increased. In this
exanpl e, the light guide portion has a T-shaped cross-section. But, this is
not limting, and 5 the configuration of the |ight guide portion nay be
different if the configuration and the dipension 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-1like configuration
conprising a phet wadthicendigewcatiioon) Bxtehdspgthe vpaiblkehreat hst he
scanning direction (x direction or left-right direction in the Figure) and
a portion (A ibceenfsiegurati on) extendi ng perpendicularly to the scanning
direction (y direction or up-down direction, as seen fromthe top side
(perpendicularly to the tbhee¢xafiptde thaw hght.gWidéd soachiancbasi guration
the simlar advantageous effects as with Figure 22 exanple 20 can be

provi ded. The Tdehiamedo g rios stise of 1gin-eGliton thaid  iise nedv driad thyndgor gpest | y
selecting the length of the A configuration portion of the |ight guide
portion 569 Whieckodkignds tiemp&fditdd dlightt guike RATHINNY Y && i on
(up-down direction in the Figure). Mre 25 part] if, the length is

not |ess thanddddfEeRE fodG W@&%@ﬁd@%@%%ﬂ‘?%%&éﬂ%i% portion in
the y directi%g,S% %c%g h%h%%ne%%r%%% i%ﬁ%h%té%h%h%p%cggend 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 configuration) 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



of the light guide portion 560. Thus, the deviation of the |ight receiving
portion 210 in the y direction can be permtted, and the position of the

i nk container can be detected. 5 Figure 25 is a schematic top plan view of
a plurality of ink containers 1 carried %p 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 Figuref the Light guedei pbrgipar 660N iBhsspwohasdbeiagibacated at
the top end portion of the ink container 1M for the nmagenta ink. 15 The

| i ght gui de pbhei angh60randivinghpotrtpoendlOpant itbe ¥62irectthion ewanpl e has
an arcuate portion (portion B) extending in the scanning direction (X
direction, |ebe-peghtitliedecendnthe pheiFigor ef &he ankpoohiterdngyorti on A)
extending in the direction 20 perpendicular to the scanning direction (y
direction incehebpri ggtectgg-down direction)fromthe central portion of the
portion B. These portions constitute substantially Y-shape. Wth such a
configuration, sim IBYIYER 2 HeS FOrEeRATRL Ex P lan heleevPhtfon of 25 the
l'i ght receivin gortion 10 kn the x direction, , the y directigon and the z
direction canPBEIReriYt Péd1NkaR@NLRANGESect FAFTSFEr & SRS &R THHE Gk

containers 1 %ge 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. 1In 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



can be assuredly carried out. The dinensions of the 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. Int third enbodi nent and the

nodi fied exanples thereof, the display portion is disposed at the upper
end surface of the light guide portion extending substantially upwardly
fromthe portion 10 inmedi ately adjacent the light emtting portion 101.

Hovever, sim kanl ye! ashecsagord reTeediomwnt , Theedideaplayspekt kag can be
di sposed at another position. Such exanples will be described. Figure 26 is

a schematic tepprgliansvicaw be phopeir1at ideg eatanley bgxamel &kdfl l&danf i gurati on
of the 1light guide portion. Figure 27 is a schematic front view (a) of a
recordi ng devithe wihritchncaonisddeaatplonr alfi thheofoperatdamt aifnartse I igfhdwn i n
Figure 26, particularly, a cyan container 1C, a magenta container 20 1M and
a yel | ow cont alegerd viivlg Piogtrien2 anids tales yicwWialidtitat by dthe( bisetthe state in
which the light receiving portion is disposed opposed to the display
portion of5théimikagdm &iondhel Mickeoaimg w&kgewtlgsi-nk in the arrangement of

Figure 27, (a). Figure 28 is a 25 schematic side viewillustrating the
function of the |ightlgtireletipbrdi onbedingnt aadnphe. MaRLLESAfi guration of

the |ight guide gprtlon 60 , . . .
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 1Y. Figure 27 is also
illustrates at (b) the state in which the light
receiving portion is disposed opposed to the display
portion of the ink container 1M for the magenta ink in
the arrangement of Figure 27, (a). Figure 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



580, simlarly to Figure 22, has a substantially T-shaped cross-section as
seen fromthe top, wherein the T-shaped portion includes a portion (portion
B) extending in the scanning direction and a portion 5 (portion A)
projected froma central portion of the portion Bin a direction

per pendi cular to the scanning direction.¢0The |ight guide portion 580 has an
inclined surface 582 simlar to exanple of Figure 18, and in Figure 27,
(a), the light guide portion 580 is cut by 10 the inclined surface 582. The

f [ j d,. b [ E
extending in tHE SURRHAD &.#80ngﬁr%§5§rr 51 By BE 258 ¥om the f ront

d t dj t th to 15
(ver i Ca et FoRen- a7 ot rrogto- 76 Eab BlePERE PRERAR], o "26." Une

light emtted h t S nt ght gui de
portion 580, Pé guggggké b?%tlplg%?egﬁégé %o %?g%gﬁ 6p89t3?§f ected 20 by

the inclined éﬂEEﬁ@?n@sgn 8nd LsagAEhgent rabtiBg ahpoQt pekthibe front side of
the ink container (righthand side in"Figure 28) . The inclination angle of

the inclined spotaeen5RY, pebielbaehyftemt BecehOk8Y0pBGLibe &€t tRat | ess than
critical angle to 25 provide the total reflection of the |ight guided by

the |ight guigderposhi Bnih88. ditetbeohi gbtpgHideulper tbomhe88chanfiagned by
pol ypropyl ene material, for 61

direction. The 1light 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



exanple, it may be approximately 45. As an alternative, in order to
efficiently reflect the light, the inclined surface may be constituted by a
menber exhibiting a high refractive index or a high 5 refl ectance. For
exanple, nmetal foil or the like may be stuck on the inclined surface 582.
In this exanple, the light receiving port®on 210 is disposed such that
energent 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 11 11O LESRLYL 0, boRLl o A0, B igLbnyLee. Noand 2 i fecti ons

simlarly to of egoi ng: o, the

conf i gurati on, pf e |1 ght 1 AULIAROLL Wt B30 1R 13 GUFRAAL epd hes g ati ons

in such directions an st acconpl i shes conta

det ecting Opm?}'ié‘_tiHBliHéd%ﬁEEEBE”ﬁékngetB@nQEQ’@ﬁEQSSE of hBgpegtate of the
nmounting of the ink containers and the properness of ?he nount i ng positions

thereto. 20 Hexgipihengedi BigRNrkRrhBeiyedih@6ki 8R aCpifASPONds to the
deviation in the z direction in the foregoing exanple, and is influential

to the changerénletbgndest roeeckanpléhementglgent1pesi thenioket hayl i ght to
the light receiving portion 210, but the deviation 25 is acceptable by an
appropri ate theestotl setthagiheliaedosupdate tbe.change in the |ight
gquantity so that correct ink container detecting operation is 62
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 1s acceptable by an appropriate threshold setting to

accommodate the change in the light quantity so that

correct ink container detecting operation is



acconplished. The deviation in the x direction is the sane as the deviation
inthe x direction in the foregoing exanple, and can be accepted by the
light receiving 5 portion 210 continuously receiving the [ight of the top
end portion 552 while scanningly noving the carriage with the emitting
portion 101 of the ink container 1 emtting the light. Furthernore, the
deviation in the z direction 10 corresponds to the deviation in the y
direction in the foregoing exanple. If the length of the portion D
nmeasured i n thecemdiliebedon as seen fromthe front side, is not |ess than
the nmounting position tolerance range of the light receiving portion 210 in
the z 15 direction, t?ﬂﬁquﬁmaﬁrqnnlﬂuihenﬂeﬁnﬁ%ﬁﬁ1¢®nlSSQh@aﬁamﬁea$ecelved
so that nounting of the light receiving portion 210 in the z direction is
accept abl e, ahBetHevipbipni B thR BoAft&rRELcBefBcthrg fopecainen is
acconplished. 20 Simlarly to the foregoing exanple, the dinension,

confi gur ati onSEABPSE/t ABJ) FR@ Be BReePFedplYt the ,5aeh'tor¥§cnldrln5 can be
determned in consid gtlon of the_operation of the._li receiving

portion ant tHBrE%BP B58RvA0rOHS LIBTPREAPAEE ShopRatd R¢ the di spl ay
portion by (he.(gp.ron shechoalthan. oL Lan b ont gu i gort on 5a0
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



582 is di sposed behind the operating portion 3Mof the supporting nenber 3,
as shown in Figure 29, so that operating portion 3Mfunctions as a display
portion simlarly to the exanple of Figure 19. Simlarly to 5 the exanple
of Figure 20, the operating portion 3Mmy be provided with an opening,

t hrough which the reflected |ight fromtbh2g inclined surface 582 of the

| i ght gui de portion 580 can be observed. 4. Fourth enbodi nent (Figure 30):
10 It is highly desirable that user can correctly determ ne the ink

Z%?SLEEHT;E’E‘BEEEE[%EE 3teB Bihias, The"Pethat 1agsyorsr el 6 | dot ect

the Iight. on the_other han the gent 5 lLig quantlt is too

| arge, the d|§PPﬁ8fF6Hgb@FW€§ﬁ adﬁgcgﬁPwP|&U| nta? érs |§q§%ficult: The
same app"es?ggrgﬁﬁn Bﬁ&tl%%ebw %%n%%r%b%“as'\’%”?ns yg}é' of the light
receiving porttron m receive the 17 froman a e cont ai ner

not 20 the inge sﬂ&grugetgoreh@ B8 mpTRe FeSGLLRLI 90 Sp;km%m?etas to an

enbodi nment in ener gent ght fromt ay portion is properly
received by thgeugghmdid o2l $Q4b¥et Bo, | icght ob%%%'t‘ih@gpl%cirttl' N3 gure 30

is a perspective view (a) of an ink container which is a l'iquid contai ner
according to Be beudkibeamhadhmant oplknting, Piresenighi Rnakh @he a side 64
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
gquantity is too low, it is not easy for the user to
detect the light. If, on the other hand, the emergent

15 light 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



view (b) and a front view (c) of an exanple of the <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 menber is refdved. The structure of this
exanple is basically the same as with Figure 26. The |ight guide portion
580 10 has a substantially T-shaped cross-section and has an inclined

surface 582, i S/ ext g ositi ittin
g@%ab% la?gﬂ?:d.f%r{tp v PORd) S QPRosseh10 dpergaitting

portion 101, is emergent omthe portion (the portion

correspondi ng dh RAYTI NS IR strdte HEbnesAfe WH Eh {15 1@t he top front
si de and which provides the display portion 585. In this exanple, a

predet er m ned Gt N 21AF Gurer mad igpRosadd &ithe @)splaxdqperdiaen 585, and
t he periphery portion of the display portion 585 is covered so as to limt
the energent dir&gct(On of ddreratd Jight (by ad erergent vight (d) nbfation
menber 21. As shown in Figure 30, (b) and (c), the surface of the substrate
100 whi ch Baceshd hiemk nsirmden iofet hef | FkguooOMR @i nérigire 3dr € sarad sar avi ded a
light emtting portion 101 (typically a LED) for emtting visible 25 |ight
and a resi st ortd®4R drorviady ust)i rapd hee Trontertidy owf nghe oinke |ight emitting

portion. Furthernore, there are provided a control elenent 103 for 65
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



controlling the light emtting portion and a capacitor 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

t hrough the pad 102. The control el enent 6103, which has been in the form of
a control elenent 103 coated with a protecting sealant, but in this
enbodiment, it is in the formof a package 10 coated with a resin materi al

for example. Thgnedhang RAEkAdehan:A dunet o QLPLaled g dds gont ol

r
r .
el enent 103 simlar e seéedl ant, er materi al eif the

same Tunction 1630 ie.: BRLEANTEngSild At do Bge P ed Bne a memory 15

el enent for storing information such as a c r the 1 nk or the remaining

ink amount may.che [yl HemRtkaged thesignated RV iRk ance JuHErals 2 is a
cap nmenber which is nmounted to the upper side of the ink container 1 to

cover the insit#e anghticeh s Rithe A4 granterd® thielg fdditd xpmomi cati on
between the inside and the anbience. In this exanple, the enmergent |ight

limting menbemn 2hd basdde off tHhkerame@tasid ¢iemadt eipliddretexasgd e, by
which it can be welded on the cap nenber 2 to provide an integral nenber.
Si nce the 25 tfhemmypleasionnhestast drfer tihecdugdndgbesr gratd 12 .maffhkee col ored so
as to reduce the energent light at the periphery portion to stabilize the
recei vi ng opecanitowlg@lement 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 Figqure 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. In 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



of the light receiving portion 210 and inprovenent in the user visibility.
O, a material other than elastonmer is usable, and it may be integrally
nolded wth the cap nmenber 2 by the sanme material. Wien the 5 cap nenber 2
is made of a transparent material, the energent light may be [imted by
unsnoot hing at | east one of the front andéback surfaces of the portion
constituting the energent light limtation nenber 21, or the surface nay be
subjected to a blast treatnment. 10 According to this enbodi nent, the

energent light_ fromthe display portionis propriat el limted, by which
the 11 ght quamt (3 ar BE ke et &S 0 AT batH or R ARy SR Vit b 11 ¢y
and operati onchst abiel i zat ii n oift t heolri ght mra%%%ii\/iln%t Qr.t it?]n. 15 The light

gui de portion IS ot i eﬂf%C)Xhose’ e8ErTheéd héreinber e, and the

B

i
configuration [ r ' 4. T ' y portion
may be fornmed e?tys"t%gneulgple% EiIen lséL!r %%Eeh%} ﬁ%@?%ﬁ%ﬁﬁp@éf@%ﬁ 20 5.
O hers: The f%@%ﬁéc\/a&?%ﬁeffz tg'sg HESEMe hdWVePtd PN |W§leq,pQIH§cabl eto

an ink container not having a light 'emtting portion as described above.
Figure 32 ks add odmpdey (i mandast |y Fokffhrdnt Sheee¥i£W (Hhe a bottom

view (c) and a rear view (d) of an exanple of an ink container of such
enbodi ments.  emdrfntdiNgyHieath pAe | 5iml t5RDIed @ srRo Mt 19gn St deeHt 67

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



i nk container 501, and is electrically connected with a wiring portion 503
constituted by TAB or the like, and is electrically connected with an

el ectrical 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 fofed in a front side of the ink
container 501, and a light guide portion 505 is disposed therein. The
printer is provided with a |ight 10 source 511 such as LED at a position

close to the igjgcgic%%%tatiﬁlueg agq 50 C%/\/rr:lisc_@ IS ai%%tltl (raanSi 8eecqcfeé hVFit‘tflli ght

gui de portion € staté o S ik ST Eantal IS nounted to the

printer. On the gth g #ebgr{q,o a5t®0§8)3%t\(la\;ﬁl%t%%l lsﬂﬂbItA}ﬂLBrdetbtpé)][l;[J}IQé', 505 is 15

provi ded with an1ncli surface covered by m'or the

like, thus congld il i@ A rid=30hA% Ry §88n 14h thedecidi ng head 502,
discrimnating i1nformation of the ink container 501 is stored. Wen 20 the

i nk contai ner BRkdct MU @& Gn gHdWitRYg itrhe vl s i ati Ko g or mat i on
is read in by the printer through the wiring portion 503. The printer
stores thes i RfOITRIGAT d=8l &drtGdto gdre iidik smantad nefe weiofirggpondi ngly to
the discrimnating information of 25 the ink container 501, and the em ssion
control of theodtight Rurge thEl resarexdaid ed ahd hemibasirst aifndhe50 5t or ed
information. 68
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 is 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.



Ther ef or e,

the light emtted by the Iight
gui de portion 505
bottom side to the upper side.

source is incident on the Iight
t hrough the incident surface 506, and is guided from
The light guided to 5 the inclined surface

t he

507 reflected toward the front 10 side by the inclined surface 507, and is
the di splay portion 508 dispdSed at the front side of the ink
contai ner 501, by which the Iight can be received by the user. Wth such a

directed to

structure,

when one of the ink container becones enpty, for exanple,

a

setting operation isTﬁé?%EB?g,SHHQ ﬁgggti?ﬁgg?@h E?rﬁﬁ%el§8ﬁt of the Iight

gui de portion of the in

cont ai ner fac
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acconpl i shed by the display portion 508.
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a case, if the nmounting position is not 20 correct,
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t he desired recording

esent” invention is applicable
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or because the order of the layers of the applied inks
the intended ane ithE ipreesenirfiavei(dnre 8l eppd cladberd othdef caise 25
wherein the ink containers are nmounted at fixed positions which are away

are different from

fromthe recordidg theathe ciaralistednsuhiacarsiageandars exangtteedtbe recordi ng
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15

20

25

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

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
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
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 is applicable to the case
wherein the ink containers are mounted at fixed
positions which are away from the recording head

carried on the carriage. For example, the recording



69 heads are connected with the respective fixed ink containers through
flexible tubes to supply the ink into the recordi ng heads (conti nuous
supply type), wherein the light guide portion of any one of the 5 foregoing
enbodi nents is used with the fixed ink cotainer. In such a case, the fixed
ink container is disposed in the scanning range of the carriage, for
exanple, a light receiving portion which is subjected to the detecting
and/or controlling operation by the 10 apparatus side nay be provided on the
carriage. Suchheads rare ureniechrd Withteke tvespecusee wfikedt hekcont i nuous
supply type using a tube. It is usable wth a té pe wherein a recording head
O

is provided wieontaknenk Seeeudly pbexilhe hawbay borevapiverheskBkl 15 anount
of ink, and the ink storing portion is supplied wth ink froman ink

suppl yi ng sour%%t%aQW%gr%PoF%%%@|Q%@?SIé?%%t%%ﬁ%%$t?uPPiXeHYPﬁkfcontalner)
intermttently at a e timn I n ope of _such the fixed ink
container is dﬁ@%{%ﬁg 9@ %%?é%u%%emP?ﬁt%%% ?%ka%ﬁp%?ﬁ égstgﬁ1only when
the ink is lied.fromthe, | ying.so ree. ube is wused, a
val ve or tHe If CHBY " He® %@%éﬁ?%ggﬁlb%t?§% Withe %f% e'the ink supply
path. In the foregoin eangllnﬂ} t.he dqﬁgrlénlégj %?(Qgﬁzbeen made with

contalin q case ainer 1S
the ink containers containing Vel magent a i cyan 1Tnk and bl ack

ink.  However, i l6,458d; 0 QL Qéaﬁﬁlr% fQﬁ'&e'éfnPﬁelégH‘fgge, 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



70 to these exanples, and the nunber of the ink containers is not limted
to those of the exanples. In addition to such inks, 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 i%creases, and the visibility
and/ or nounting and denounting property is deteriorated by the increasing
wiring |l ead and connecting portions, so 10 that effectiveness of the present
i nvention i”CE8a§ﬁ§se ¥§5 gl%ge i,nyen EQRuQ%%rb%?”Fﬂ%S %%bed with reference
S sclose IS

to the structdure i érfein, i not confine 0 the details set

forth and thisonaaRhieal i@nabs 13hERAed tho LhaKer osuehdmadifinald ong o 15

changes as may cone within the purpose o i nprovenents or the scope of

the follow ng,gk3kAen ¢& WHAR LRkGLAMER LS bl LinQuistFORaiNghtf or
accomodating liquid for use with anink jet recordi ng appar at us,

charact eri zedcbY otthenRrf, O¥iesi AR kOf greed linght pamet tinkg dROKheON;i @ 1§ ectric
contact for receiving a signal for actuating said light emtting portion
fromthe ink jiebbleecondtngtRppandtdsse @ndtBel hghbegubdetperihen for
guiding the light 10 fromsaid light emtting portion to a display portion
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.



whi ch di splays information by the light which is emtted fromsaid |ight
emtting portion and which energes fromsaid display portion. 2. A

contai ner according to Claiml, wherein a 15 space is provi ded between said
| i ght guide portion and an acconnndatin% portion for acconmodating the
liquid. 3. A container according to Caith1, wherein a menber of a materi al
having a refractive index lower than that of material of said |ight guide
portion or a 20 reflection nmenber for reflecting the light is disposed

bet ween sai d yightrguigeresti®n and an accommodating portion for
accommodating the liquid. 4. A container according to any one of Clains 1 -

3, Wwherein said |ighta qUilei PAHdrtAriesr | FBreH A ddno &t 19 dEdyi1@M a
transparent resin material. 5. A container according to Claim1, wherein
said |ight gtbdengorditn 4 deloiet abdyotdiegrappatdbtusai d 72 accommodat i ng
portion. 6. A container according to any one of Clainms | - 5, wherein said

| i ght gui de pordrantdaszed poy ttlon pfovidbmdieify: an optical axis toward said
display 5 portion. 7. A container according to Claim®6, wherein said

bendi ng pértion is aacdiged portitdangopogaidni;i ght guide portion. 8. A
contai ner according to Claim6, wherein said 10 bending portion is an
inclined surface of @ai @lecghltic 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
10 from said light emitting portion to a display portion
which displays information by the light which is
emitted from said light emitting portion and which
emerges from said display portion.
2. A container according to Claim 1, wherein a
15 space is provided between said light guide portion and
an accommodating portion for accommodating the liquid.
3. A container according to Claim 1, wherein a
member of a material having a refractive index lower
than that of material of said light guide portion or a
20 reflection member for reflecting the light is disposed
between said light guide portion and an accommodating
portion for accommodating the liquid.
4. A container according to any one of Claims
1 - 3, wherein said light guide portion is integrally
25 molded from a transparent resin material.
5. A container according to Claim 1, wherein said

light guide portion is demountably integral with said



gui de portion provided at an end thereof opposite from an end for receiving
the light fromsaid |ight emtting portion. 9. A container according to any
one of Clainms 15 1 - 8, wherein a part of said |light guide portion
constitutes said display portion. 10. A container according to any one of
Claims | - 8 and wherein said display portd on is disposed at an operating
portion for receiving a nounting 20 operation of said liquid container to
the ink jet recording apparatus. 11. A container according to any one of
Claims 1 - 1 i L j uide portion conprises a part extending
in a predet e?arﬁ ne %c?arrﬂte%?? S%Maﬁgéggpart 25 extending in a direction

different fromthg pfedgiefiided ddReidPNo Iy Ao AIPLRLigecording A ai m
11, wherein said 73 light emtting portion is cdpable of emtting the |ight

at the crossing- poJ tinedreild. s&i i UKl COM @ NSSreLERTr HhH0at Poct abMm 11,
wherein said ink jet recording apparatus includes 5 neans for inparting a
rel ati ve novef@ntbdred egrasabsicidaluhdi €ondwa nersand aispohy receiving
portion for receiving the light emergent fromsaid display portion, and
wherein the soanniow. direction is the same as the predeterm ned direction.
10 14. A liquid container according to any one of
7. A container according to Claim 6, wherein said
bending portion is a curved portion of said light
guide portion.
8. A container according to Claim 6, wherein said
10 bending portion is an inclined surface of said light
guide portion provided at an end thereof opposite from
an end for receiving the light from said light
emitting portion.
9. A container according to any one of Claims
15 1 - 8, wherein a part of said light guide portion
constitutes said display portion.
10. A container according to any one of Claims
1 - 8 and wherein said display portion is disposed at
an operating portion for receiving a mounting
20 operation of said liquid container to the ink jet
recording apparatus.
11. A container according to any one of Claims
1 - 10, wherein said light guide portion comprises a
part extending in a predetermined direction and a part
25 extending in a direction different from the

predetermined direction.

12. A container according Claim 11, wherein said



Clains 1 - 13, wherein said liquid container contains the liquid which is
ink. 15. An ink jet recording apparatus conprising a |ight receiving
portion capable of facing said display 15 portion, and |iquid container
according to Claim114, as an ink supply source.

: 73

light emitting portion is capable of emitting the
light at the crossing portion.

13. A liquid container according to Claim 11,
wherein said ink jet recording apparatus includes

5 means for imparting a relative movement between said
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
predetermined direction.

10 14. A liquid container according to any one of
Claims 1 - 13, wherein said liquid container contains
the 1liquid which is ink.

15. An ink jet recording apparatus comprising a
light receiving portion capable of facing said display

15 portion, and liquid container according to Claim 14,

as an ink supply source.



