; €3e868) B6T6! @-ww~ LI QUI D CONTAI NER W TH | DENTI FYI NG MEANS AND METHCOD FOR
DETECTI NG STAFE OF MOUNT OF LI QUI D CONTAINER 5 FI ELD OF THE | NVENTI ON AND
RELATED ART The present invention relates to a liquid conta|ner equi pped

with a WMMW“MWHMMW d preferable identifying neans to th a

| i qui d- g apparatus, for exanple) an ink m mm\m ml“m;

appar atus. «+¢~also relates to a method for detecting the,gtgte of nDunt of
a liquid container in a recording apparatus. There are varlous recordi ng
appar atuses whi ch are capable of functioning as a printer, a copying 15
machine, a facsimle nmachine, etc., and are usable as an output device for

a conpound el ect ronigc et “(ﬁ)l\gfﬂrNiﬁ%(W}F T IFENETRHIRS MEANOT dprocessor) a
|

wor kstation, etc. Thesé recordi ng apparatuses are structured so that they
record an image (inclusivywpMEBIdEHR AEEbalQ Sierg on recordi ng medi um
such as paper) fabric, plastic sheet, OHP sheet) etc., based on recording

i nformati on. They may be dryMOUNTEOR nimaEplecoNTAtNERf types, based on
their recording nmethods; for exanple, they can be classified into: ink Jet
type, 25 wire dot type, thermal type, |aser beamtype, and the |ike. Anong

t hese types of recordi ng apparatuses,
S FIELD QOF THE INVENTION AND RELATED ART

The present invention relates to a liquid
container equipped with an improved and preferable
identifying means to be usable with a liquid-jet
recording apparatus, for example, an ink jet recording

10 apparatus. It also relates to a method for detecting
the state of mount of a liquid container in a
recording apparatus.

There are various recording apparatuses which
are capable of functioning as a printer, a copying

15 machine, a facsimile machine, etc., and are usable as
an output device for a compound electronic device, for
example, a computer, a wordprocessor, a workstation,
etc. These recording apparatuses are structured so
that they record an image (inclusive of letters,

20 symbol, etc.) on recording medium such as paper,
fabric, plastic sheet, OHP sheet, etc., based on
recording information. They may be classified into a
plurality of types, based on their recording methods;
for example, they can be classified into: ink jet type,

25 wire dot type, thermal type, laser beam type, and the
like.

Among these types of recording apparatuses,



2 an ink jet recording apparatus records an i mge on recordi ng nmedi um by
ejecting ink fromits recording neans onto the recording nedium |Its
recordi ng means can be easily made conpact. Further, it is capable of 5
recording a highly precise image at a high speed. In particular, an ink jet
recordi ng apparatus enploying a recordi ng neans characterized in that the
ejection orifice count in terns of the vgertical direction of the recording
mediumis greater than that in the 10 horizontal direction) can be further
increased in recording speed. in addition) an ink jet recordi ng apparatus
is capable of recording on ordinary recording paper, w thout giving the
ordinary recgndijik DRACrero BT adgBU R recMILIA] Gmdde ich Sml I er 15
in running cost. Further) with the use of a plurality of |ﬁis (for exanpl e,
col or inks)) relcorslie@Patdlda val KBAY jet RO rort ol 1 ddmAaiidg ot her
words, an ink jet recordi ng apparatus boasts various advantages over its
count er part s measAntek et reewarddingy maahiamat usl tof rdum ebioue ntesny | bed type
enpl oys a recording head (ink jet head) as a recording nmeans. In order to
record an i nega biet egisddiys made drooplaetts. f rRum tthee midr dsc apipabgjeecif on
orifices of its ink jet head, in such a pattern that as 25 the ink droplets
| and on r &cor@icey divd emhigddor dineg isteedimage tate @ iayh spweed £ orlm an

i ntended i mage. There are various types of ink jet head. For exanple, -3
there is a t P& tdENIG ndlelidd rigteieGarding anradiadars ey g #n

pi ezoel ectric el enent, as the.ejection ener, eneration, el enent for

gener ating t F&E 57208 é%’t%rﬁé:tierﬂ{lzfer(grﬁq{h‘g‘are}j el‘gﬁ HSiH%e) and 5 a
type enpl oyi .el.ectr | .trans rs. havi at_generating resistor
for heating frl%eﬁjlll%%uicgﬁllmﬁcr g?’décrert%% %L{g?[hel rYEe at;}g:ﬁale{h?.re i Tk (]tlet recordi ng

appar at us suqmeag.egbﬁgaiq,%i RS 3ed g?l%%;“t%rh%aﬁh | %&W y system for

10 suppl ying recor inlrquid mto I1ts recordi ng nmeans (recording

head). The | ih@HiGorttRAl ¥ iBetta®n,S cull We Ut I tihdtrafsddrkiont ai ner
(l'iquid container) storing ink can be renovably connected to the liquid
supply syst emedatidiigs ,spdedl .| NK rc dddi tigyn 1 @msi ik | jeqlireaadiaiger is
structured so that it can be renovably nounted in the ink container

nmount i ng por taipea reft ven iisnlcapetb Iree @dY dieng rabipay atrusirdimamy are roughly two
types of configuration for a replaceabl e ink contai ner enpl oyed by an ink
jet 20 recor diaeP radipd AR twhivdihewithigsl vimg dihg ondimanye nenonsking
recordi ng nmeans (recording head). In one configuration, a replaceable ink

contai ner foPaPedcld iSREGI litTEadmenty-omTherSfiofEeatite o ISMELIRE cont ai ner
havi ng ttlrsee N nkrucharlrlbers S"};’”,i ch. & te%j n._t. nee ceol ar 25. i nk _,ut att IS,
yel | ow, magert’a)" " & &7l o%ui , ’Ot‘i"eﬂrhor D S G r@a?i r{i{}‘h‘e Yot her
configuration,e q36fL QfrdY Wkempiel,! VY1JRIGHS), AN 1Y PhddHfs% oy Stored in
easily recording a color image. In other words, an
ink jet recording apparatus boasts various advantages
over its counterparts.
20 An ink jet recording apparatus of the above
described type employs a recording head (ink jet head)
as a recording means. In order to record an image, it
ejects ink droplets from the microscopic ejection
orifices of its ink jet head, in such a pattern that as
25 the ink droplets land on recording medium (recording
sheet or the like), they form an intended image.

There are various types of ink jet head. For example,



-4 its own discrete replaceable container. As the nethod for recogni zing or
identifying an ink container of one of the above described types fromthe
other, there are electrical methods based on 5 the information in ROV,
mechani cal nmethods based on the difference in ink container shape, optical
nmet hods based on the difference in optical reflection) etc. Japanese
Lai d- open Patent Application 10-323993 g$§closes one of the optical

systens, as a liquid 10 container identification system according to which
the bottomwall of each container is provided with a recess, in the form of
a polygonal pillar) for detecting the ink container presence, or absence.

Japanese Lai degped f@l@ﬂgy$%p§#€§%§gﬁg]é&ég%gﬂ&%gﬁhﬁqé 1 oses anot her

optical system accordi iquid container (I1nk container) is

provi ded wit ht Pa€ORicd PE! PSS LS Cark APEELEE) e FEE LELE NemdIDF | 1 98, t DT €
specifically) a portion of the surface of the liquid container has been

processed i nt®jec tidn oEne dgpageser 201 dii €t @pent Peéende il § Dag | Oife 9- 174877
di scl oses another optical ink container identification system according to
whi ch a pi eceerfrgeffecte jecfingn inleffom | e fojéction refil iote yeaddpe, i s
pl aced on the surface of the reflective elenent) for ink container 25

i dentificati oh. tyRguenr boying £ eetprthenmal)i tvpndduge s diarning iak | j et
recordi ng apparatus) for show ng the general structure thereof. As shown
in Figure 22 beat |§RoeLs tinggee DS tonphre s deat g okl nli bl 30 and an i nk
container 7 conpected thereto to supply ink to the recording head |I. The
ink cartri dge? T st RS bir bRk 5d%‘lfpf‘?1%§ the recording head 1 and ink
container 7 are . sepayable fromeach oth escrijbed later.

ill b
However a recording a%{orér]a'% fs']%yrebceor_ \r/ﬁlfa%lg\%\tlﬁkge‘{: t45 dgt the
recordi ng hea(ql@@ddéé}l;r 2 alpie .Cﬁa%"’hﬂ cﬁ(ﬂ{ﬁj:‘%&wlﬁ%r dnTh@mb_ot tom wal |

of the ink contal ner an optical pris etecting the

renmai ni ngi @MUY P Bf i A Kre 38l Bng GAS S aM 18 RN OBt 11GR!10s refl ective
surface (unshown) for detecting the ink container presence, or absence. 15
The ink jet resaseding appaiat sasonfiddaahbye descrijopdd ygsply n
particul ar, those which enploy the conbination of a thermal energy
generati ng nmeastdmel ectsiotibeiumesdd tsandducery) imdseargntatimer f(driqenker ati ng
the thermal energy for ejecting ink, and a 20 recordi ng nmet hod which
changes the steitt@igier histening Hnlyxamnibe renovainkyl conmeptegbrier at ed by
the thermal ener ratihp means, are capable of recording at a high

_gene
density; theythf ge%(,‘&b‘afbl%“l?ﬁ ¥ 96ty W r edis d kg tainer

15 as a liquid container is structured so that it can be
removably mounted in the ink container mounting
portion of an ink jet recording apparatus.

There are roughly two types of configuration
for a replaceable ink container employed by an ink jet

20 recording apparatus which prints in color with the use
of a recording means (recording head). In one
configuration, a replaceable ink container for black
ink is discrete from a replaceable color ink container
having three ink chambers which contain three color

25 inks, that is, yellow, magenta, and cyan color Iinks,
one for one, whereas in the other configuration, each

of black, yellow, magenta, and cyan inks is stored in



25 Also referring to Figure 22) the ink jet recording apparatus has an
optical unit 14 for detecting the remaining anmount of the ink and the ink
-6- ' contai ner presence, or absence. The optical unit 14 conprises an
infrared LED (light emtting diode) 15 and a phot otransi stor
(photosensitive element) 16. The light emtting diode 15 and photosensitive
elenment 5 16 are disposed next to each other, aligning in the direction in
whi ch recordi ng paper is conveyed (diréﬁ%ion i ndi cated by arrow mark F),
The optical unit 14 is attached to the chassis 17 of the main assenbly of
the apparatus. Referring to Figure 20, as 10 the carriage 2) on which the
ink cartri dgqt?so lwh taqrg&q,géciee:s \ﬁ%qtézitgl @rﬁh&&w the position shown in

Figure 20) the ink cartri I'S nove € position at which the state

of the ink in the ink cON4al RRItHOd FYh t%dmﬁ%ﬁoﬂ%ieg{rﬁ%?c}?n% or 15

absence) can be detected by the optical unit 14 he bottom

wal | of the ik iGANRIMQIindi0FIE drfe TPV athe IBYwaIdL JdOBdd1aRRsd tion shown
in Figure 20 the ink cartidge 20 is noved to the position at which the

state of the firth ithe adhHetk qoRiral Rate &land dittal e ttdRivRIedIRSENCE Of
absence can be detected by the optical unit 14, through or fromthe bottom
wal | of tlve ithle dorfloaimadrionFiiguROMAS imse cdrars)dadr med t ed'ss pecdddr dvi ew of a
head hol der 200 for holding the ink container 7 and recording head 1.
Figure 23(A) tdieoul fflegemegd imoliddr cxmtaj@eramhanes okt ot aiatdvods which is
not in the head hol der 200, whereas Figure 23(B) shows the head hol der 200)
and the ink daned m&r theydidif erence die apddeaoingdilexddom @fice 24 i s a
schematic drawi ng for show ng the structure of the ink container 7, Figures
25 24(a), 24¢8P2 M(%‘%%’hd’%ﬁ“e&%ca&e‘r%é&ik%?%%w of the ink
cont ai ner 7) l.an vi ew of bot t.am surfage of the .ink canfainer 7, and
a sectional \fﬁ$losﬁ_°&e tﬂnéaq?'n oé'otﬁ’[cﬁsln D pEhd AR R gure 24(a),

e 0L s AR A IO Bk e Ao TR AAQh, e onates
the bottom wall of each container is provided with a
recess, in the form of a polygonal pillar, for
detecting the ink container presence, or absence.
Japanese Laid-open Patent Application 10-230616

15 discloses another optical system, according to which a
liquid container (ink container) is provided with a
container presence {(absence) detection portion, more
specifically, a portion of the surface of the liquid
container has been processed into a mirror. Japanese

20 Laid-open Patent Application 9-174877 discloses
another optical ink container identification systenm,
according to which a piece of reflective film,
reflective foil, or reflective tape, is placed on the
surface of the reflective element, for ink container

25 identification.

Figure 22 is a perspective view of an

ordinary ink jet recording apparatus, for showing the



5 described ink container 7 is nmounted) and which is integral with the
recording head. It holds, for exanple, ink containers ? (7C, 7M and 7Y)
for containing cyan (C)) magenta (M) and yellow (Y) inks, respectively.
The bottom portion of the head hol der 10 200 has the recording head 1.,

whi ch ejects the above listed color inks) and which is an integral part of
the bottom portion of the head hol der 200. The bottom portion of the head
hol der 200 al so has a wi ndow (unshown) Through which the ink presence
(absence) and 15 ink contai ner presence (absence) can be detected by an ink
presence (absence) detecting portion) and an ink container presence
(absence) det i | ively i L gu a), the
i nk cont ai ner%%éég%g%d%%élgﬁ%é%%i chASQEI%?&LVélii(}ﬂ lffs)glg#gt%%' ﬁag'%tom edge
of the side veli .cqiefeidgRd It £8s 24 (Fcahdh g (ddd the ARk Hpntainer 7
al so has a prism 180 and a concave reflective potion 190. The prismI180 is
attached to tiek bedi o sen f ACSoDied ed | fike €SS at desupp 125 dibeteorwave
reflecting portion 190 is an integral part of the bottomwall of the ink
cont ai ner 7, mewbfdioes loeddal d dfhé hink nkacionidgene20 7is Tderyetwred 80 i s
used _g_ for detecting the remaining anount of the ink in the ink

cont ai ner %7, smdthake Yenceeeordingdhéad boand oink Ipnained T oarelet ecting
the ink container presence or absence. 5 Referring to Figure 24(b)) the
concave ref| e¥eRagalple t§ o 1&ach sothey@auredl kde Higsenbeht 1385, of its
reflective surface is concavely arcuate in terns of the direction _ in which
the ink cont d{IREVET bF NP AR S RAY | R made ety 20 dnkhge s

shuttled, that is,.the ving directiaon of the carriage,.as well as the

Gl rectson (ot e, T Wik o il themt At O (PG R 18 Lo

phot osensi ti %ﬁﬁ% ﬁﬁ%@%xﬁaf" igned, that is, the direction perpendicul ar
rection o

to the noving di e 15 carriage. Figure 25 shows ink contai ners,

the optical unit 14 ofrigacly Of oLl | Sr nd NG U a B0SH 17 Hhs Idh thi s
case, the light emtting portion of the light emtting el enent 15 of the

optical unit dgticad pghesrO(phsh@@eNstdr Vde st igh e tremapholmsensitive

el enment 16 of the optical unit 14, are near the center 18 of the concavely
arcuat e surf aameowait tde jodncaared reeftendss ehpairig can IOt idalksher) they are in
such positions that the central axis of the beamof 25 infrared red |ight
em tted fromuegledgive esnirfacr eumshown )15t dulred tigig tihe himkli recti on
perpendi cular to the bottomwall of the ink container 7. ~g_ Referring to
Figure 26, FiGRRHeaTBMPEGRARCE hPBtFRREGS of the bottom portion of each

LT P T Ly o 5oL ML e o0
above described types, in particular, those which
employ the combination of a thermal energy generating
means (electrothermal transducer, laser, etc.) for
generating the thermal energy for cjecting ink, and a

20 recording method which changes the state of ink with
the use of the thermal energy generated by the thermal
energy generating means, are capable of recording at a
high density; they are capable of recording a more
precise image.

25 Also referring to Figure 22, the ink jet
recording apparatus has an optical unit 14 for

detecting the remaining amount of the ink and the ink



5 difference anong the plurality of the ink containers 7, specifically in
the anobunt of the light reflected by their bottom surfaces. As shown in
Figure 26, three ink containers 7, which contain three inks, one for one)
different in color (yellow (Y)) nagenta (M, 10 cyan (G), are disposed
side by side and in parallel. Each ink container 7 has its own concave
reflective portion 190. As the carriageGbearing the ink containers 7
structured as described above is noved, fhe anount of 15 the |ight received
by the photosensitive el enent 16, which is shown in Figure 23, changes as
shown in Figure 26. In Figure 26) the solid line represents the case in

e nEBRhRiefOBLNARE "o BoBRALES, CRHE 398 1ea EHSRY 4L e Dr Oken

;
line represents t O"case in whic nl'y the ma aink container 7 is

m ssi ng. Ho i i e di | QYicqd scgNtiainen, @&s an ink
cont ai ner, ﬁgé?%gl%ﬁg ggosgfgégg?i%gg ég?ﬁgglbﬂgfﬁéggibgbgggtﬁ§n has t he

fol I owi ng 25ap80h! pABtoERRAkALItYr (PROLBRENRYST IRRL @ledlenftQr 1@N ink
cont ai ner nust be selected in consideration of its conmpatibility with ink,

cost, etc. Fuhkeheight eh@tgengrdlibdgp asrasdnphs tosbskandee & lealenitdeal in
terms of optical properties. Thus, even if an ink container is provided
with a cobcavé metl dispeeedonexéntosaebhasthiee ,albdigndagcriinbadeone, to
condense the light it 5 receives, it is necessary that the anmount by which
the |ight enfirea§iperinowhdeht secpgingspeppst 45t canveyedt he | i ght
emtting portion Is provided with a condenser |ens, and/or that a very
sensitive sehddrersieppiagddgaied: k¥ &EKSYr mafrkt Ka -phdhgserdiiciale porti on.

10 Japanese Lai,d-open Patent lLication 9 174877 discloses .an ink
contaPner asuPﬁg g I&?iﬂ%%ﬁﬁhéﬁgtﬁbzbs 88@5??5e&%pP5beﬁlmﬂ&@ording to this
atent appli i the reflecti rfa f _the ink_container (liquid
gontaineP? :ég%hggéye ?iﬁﬁf5%§g?¥§é gVitégf%§r%a ih FﬁgPﬁFgag’n%F:grlby

deposi ti 99, QhePLagk L?Sﬁ)agﬁgﬁfkﬁgt&xﬁ Earfrifgeeon. (Lh Lhis type

é R t
of inprovenent in re??éct|V|ty re1s a surficient anount of ‘difference

in intensitypbgheeenst hoveaf keghedakightrom0theopokhe ibaf kaelnvanportion and
the reflected Light fromthe nonreflective portion. In other words)

i mprovi ng t hgigakkeeti vehpoinhkonaetradgenkocast aoved it® ahe of the
effective nmeans for detecting the ink container presence. However, giving
t he above 25pdedc¢ipbedtt wbdrchemhet stahei pf ¢tbet dinkerdip whechnks consi dered
to be expendabl e, increases the ink container cost, which adds to the cost
of an ink ,jepntaiper 7, and the ink container presence or
15 absence, can be detected by the optical unit 14,
through or from the bottom wall of the ink container.
Figure 23 is an external perspective view of
a head holder 200 for holding the ink container 7 and
recording head 1. Figure 23(A) shows the head holder
20 200, and the ink container 7 which is not in the head
holder 200, whereas Figure 23(B) shows the head holder
200, and the ink container 7 which is in the head
holder 200. Figure 24 is a schematic drawing for
showing the structure of the ink container 7, Figures
25 24(a), 24(b), and 24(c) being an external perspective

view of the ink container 7, a plan view of the bottom

surface of the ink container 7, and a sectional view



recordi ng apparatus. Further, there is another technical problemsimlar to
the problem peculiar to an optical reflective system (prism concave
mrror), which will be described |ater (presence or absence of 5 ink

cont ai ner can be detected, but) ink container cannot be identified in the
color of the ink therein; inconplete nmounting of ink container, that is,
"floating" of ink container fromink conjainer nounting portion) cannot be
detected). 10 The next is a problemregarding the reflective optical system
(prism concave mrror) itself. In the case of the prior art, the liquid
cont ai ner presence or absence can be detected, but it is inpossible to
identify the I f C i nner in
which a |iqui ctg{nt gﬁr}lkteﬁﬂa{slhsdeétlt Iﬁgﬁh Pj{%fﬁeé]ﬁ ['Pn'l ﬁ%ualf)%eérﬁ%ﬂﬁtl ng
portion. In qthgledOrdsyy even if a given ink contalner contai ning an ink of
a specific color is rmunted into an incorrect nounting portion) that is, 20
the nmounting portion dedtaatiag tth aidude ! al naftd@ntel Iflmefapnot her
color) the mstake is not detected. Further, even if a given ink container
is "floating200 dew griakt esptitad Mevadioltdeng jpoid iwhi)cH hehec aitdlistd on i s not
detected, failing to supply the recording 25 apparatus side with a

suf fici entt ammattridied niknk igonttrdge rcdsdss maun tredended iwtaigdh simsret | nmes
cannot be obt ai ned. -12 As for the nmeans for identifying (detecting) an

i nk cont ai nerintiegnad el tdf tthee nesiardisrg thead nk. Itihehrceli » viidth the use of

t he above described refl ective optical nenber ossible to make a 5
plurality of G¥ABRIht ditHe COHFIMGTENt7 | Wq’he7$o§"rptq rﬁp)ng“b‘f the reflective

opti cal nenber, ,accordin 0 e col or e ink therein. This method,
however) is ﬁrod'r}'iaelﬁb}t% (g'd"rn t(ﬁ‘g f d‘?atg&ﬂtr?g Mas sd 1qws) (Y 1deSent years,

t here has be %Beln |ng a rru tarbt taﬂon?‘ L{ntth{ d)trqq{ees};sed(#”{&ed I1e|d of the

t echnol ogy for i col h" 't he use an |nkj

recor di nggap t r r I|t foH r dlsposed
40 W@% tﬂ@teécéyﬁchr?%rﬂcéﬁ@] YatBifcH r}{: A d ARETH AP

inalimted space) making 1t t to vary t Ity of 15 ink

cont ai ners diffifrentcd rort hgkOSidd PGP d hh riafdegaid veOont igal portion
for the purpose of identifying the color of the ink 1 n each ink container.

I n ot her wordhe tHwt tggnegicart ildie cundley tafad e lidde @O .al Mares bosdned on a
carriage, the mare 20 difficult it is to successfully put this optical ink
Cont ai ner i dewtr tfiyamg firddres head hprlaten 00 wsleso has leewindow s extrenel y
difficult to accurately detect“é:dentlfy) the color of the ink |n each ink
cont ai ner wi tAnshowsle draly whighdihe datenafems: dahaenan) fagd

detecting_the reflectlve optical portion on each ink contain in ether
words, {dP addlf RANEAINGTS RIESTIWE (GFOSRIG) £3) Beudatecetidivech

ink presence (absence) detecting portion, and an ink
container presence (absence) detecting portion,
respectively.
Referring to Figure 24(a), the ink container
20 7 has a triangular notch 250, which is at the bottom
edge of the side wall. Referring to Figures 24(b) and
24(c), the ink container 7 also has a prism 180 and a
concave reflective portion 190. The prism 180 is
attached to the bottom surface of the ink container 7.
25 The concave reflecting portion 190 is an integral part
of the bottom wall of the ink container 7, and faces

outward of the ink container 7. The prism 180 is used



-13 apparatuses, the nunber of which matches the nunber of the ink

contai ners. However, the enploynent of one detecting apparatus for each ink
contai ner increases the ink jet recording apparatus cost. 5 To describe the
above described problemw th reference to an ink jet recordi ng apparatus
whi ch uses six or seven inks different in color, in the case of the prior
art, according to which a reflective optical nenber is attached to each ink
container, and its 10 positioning relative to each container is varied
based on the color of the ink therein, nmaking it possible to identify the
plurality of ink containers on a carriage) the ratio, in terns of size, of
each reflectiygrogtteatinEnbRe P&h&ihﬂﬁgtﬁméﬂﬁ‘tb@?tPﬁé1§nﬁuiﬁaﬁﬁe0f each

i nk container renmains the sanme regardl ess of the nunber (6 7) of ink
contai ners difihlereshtainéhe7cohnd olietbenéaket RereeédtivOrpbheion
identification of an ink container based on the position of a reflective
opti cal nenber99 hes eosed20ohodetectiegchbhe nknk otdvat abne rustefenee Si X yr
seven different areas, to one of which a reflective optical nenber is
attached for odembséneati on. Therefore, the ratio, in terns of size, of the
total of the areas (6 - 7) to one of which a reflective optical nenber is
25 attached) rel ative Refeneingt t@nisgmnracedd ob) ¢ hkhe koRe#YQi ner, is rather
Large. In other rds, a relatlveé Iar e area nust be reserved for t he ink
-14 contalnerr?ﬁﬁo F}Y%aP?Bﬁl?% { tf%%t%E@%rs%ft¥%E tR& therein,
reduci ng the ity k co I de5| t her si ze of the

é n. Fur hf

area, the ref?% t &% Et F?o _?% YS ?%rgﬁcﬁef%c?%ﬁé aYS Yreat er,

possi bly mk'%ﬁat@efﬁ@ms [ 0r | AL CRP L PERUR YN Aln IERECHIDS
e

appar at uses I's also possi 0 reduce Si ze of eaC reflective

optical nembefosPaihel ¥hEotRt abnSige @érﬁiégéosﬁl‘?t’ﬁbérﬁé‘sﬂ% an ink

container) to one of 10 which a reflective optical nmenber is attached for

identificaliofar¥Ea@éNss SERLLt BAOUOHA © DECURYe and el @t | ¥BFdc 616 lopOrtion
of the bottom surface of an ink container. This arrangenent, however,

reduces the sihxe odrthageefdecielVk asurtiaeedirectitomg(dieeet o ¥Fhe 15
intensity of the reflected light, which in turn may result in an erroneous
detection. Toimleskithethe hbglt dcenbiting télemdrt ehzeand a detecting
apparatus as well, the side which receives the reflected |ight identifies a
gi ven ink corRB@hessnobtive (qltement ok ja%e |3 LHENeq onthak 15 vebhe nk

cont ai ner
direction perpendicular to the moving direction of the

15 carriage.
Figure 25 shows ink containers, the optical

unit 14 of each of which is at the normal position.
In this case, the 1light emitting portion of the light
emitting element 15 of the optical unit 14, and the

20 photosensitive portion of the photosensitive element
16 of the optical unit 14, are near the center 18 of
the concavely arcuate surface of the concave
reflective portion 190. Further, they are in such
positions that the central axis of the beam of

25 infrared red light emitted from the light emitting
element 15 is parallel to the direction perpendicular

to the bottom wall of the ink container 7.



arrives, or as the reflective light fromthe given ink container is
detected by an anount greater than a set value. Thus, it is possible to
identify each ink container with the use of only a single detecting 25
apparatus) based on the intensity of the reflected Iight fromthe ink
container. In this case) however, a small range in terms of light intensity
must be -1J divided into six to seven §ub ranges different in |ight
intensity. Thus, in order to assure deteCtion accuracy, it is necessary for
the reflected Ilght fromthe ink container to be supple, which in turns 5
requires that the side (light emtting elenent) which emts light is high

in output. The prOV|S|ggfg;r§nQ|gg pyggyg bgghplgﬁyth@gAglgﬁgQg i ncr eases
the cost of the main assenbly of an ink jet prin and/or its power

consunpti on, MHéCBtkﬁcEﬁ9@|Qﬂathé-b69t§MNbBR¥1EE dHELDWEDF! EhkeThe present

invention is made in consideration of the above described problens in the
prior art) anplthelptyneryinkj echtainéhs presavhindbngnyhat pdarasite provide
a liquid container which can be identified in terns of the color of the ink
t herein, evenoffcoherl| igksd oonat foneonéi nkndoRiginer 26(B)eshonsotbey
mounted, and the state of nount (whether or not liquid container is
"floating"sfrahf2orengai amepat thaeplunahitigopotheohnkwapshaheeesnaf ter may
be referred to as inconplete nounting) of which can be detected, in order
to prevent a 7ec%P@FﬁélﬁﬁbéVa%Gsth?oﬁ??B@&rﬂfnéhﬁnli&ﬁﬁerﬁiiﬁéFéﬁt from an

ded d hod. f f Li d
Lont o oa T PR 12 ROt Lon RO FACed ons Shavhobn: FRERER 261 P d

cont ai ner. Ac Rrglngﬂ%aantgiggggt of nghpﬁgﬁgg%n th;gelgxggtlgn there is

provided a |i ner contalnlng nprising’a r%flectlon

nmenber haV|ngférpbﬂéalHl¥f8§ﬁ59°in”k6i89 f?é?ﬂg%'?§)arﬁgﬁgﬁleS@ﬂZV,ng at

predet ermi ned direction, eac sald roof"mrror 5 asse

| east twoigef Lpghi 09)§urLaeealQgéséaogfée%szhs@d@rsfiet ennpasdiaagl e
t her ebet ween; wherein said reflection nenmber is effective to divide

i nci dent | i ghkaint enk pbtitaihéy ©f hhigbtsbermschycsabdrokuestivy of roof
mrror assenblies and to condensing 1Q at a predeterm ned position the
beans sequentpartyon 190.

As the carriage bearing the ink containers 7
structured as described above is moved, the amount of

15 the light received by the photosensitive element 16,
which is shown in Figure 23, changes as shown in
Figure 26. In Figure 26, the solid line represents
the case in which all three ink containers 7 are on
the carriage 2, whereas the broken line represents the

20 case in which only the magenta ink container 7 is
missing.

However, the prior art regarding a liquid
container, as an ink container, having the above
described optical reflective portion has the following

25 problems. Generally, the resinous material for an ink

container must be selected in consideration of its

compatibility with ink, cost, etc. Further,



reflected by the at |l east two reflecting surfaces of the roof mrror
assenblies. wherein said reflection nenber is effective to divide incident
light into a plurality of Iight beans by said plurality of roof 15 mrror
assenblies and to condensing at a predeterm ned position the beans
sequentially reflected by the at |east two reflecting surfaces of the roof
mrror assenblies. It is preferable thaglébe incident [ight 20 which is
divergent is reflected and condensed one-"or two- dinensionally by said
reflection nmenber, It is preferable that the container further conprises an
additional roof mrror assenbly having reflecting surfaces which are

posi ti oned atg@ngéa@1§teaepéspﬁedgt§ﬁﬂ§@§ﬂc@n9£enégcddé99t1ﬁe£é€ﬁéed i ght

whi ch converges one- or two- dinensionally is divided and converged to

different areag.optiddllprbpepteéslabtBushaéven! ighhnethktépgeLl gERNt IS

di sposed in a projected area of said reflection nenber bel ow said

refl ecti on mehbeproutéiedhalthedl egchedvei pbflestivei pedt bonl, congrrged to 5
different areas. It is preferable that the predeterm ned angle is no 90
degrees. |t itheprabevebeschibedhengl utal coydefiseaterbfgkttibn nenbers are
di sposed so that reflected 10 |ight which converges one- or two-

di nensi onal | yregelivosdedit ahs vofaeeraey thati theranount cbhy . wittebr theg to

anot her aspect . of the_gresent invention, there is provided a |iquid
cont ai ner forlt&htapRi hEiNEqRPHEIeBNeMT 5 nkight i 5 ctbotanEh®dlr @5 having a

plurality of fo0f fihlolnfeefiR! &8t Aoh 2198 rovided with a
condenser lens, and/or that a very sensitive sensor is
employed as the sensor of the photosensitive portion.

10 Japanese Laid-open Patent Application 9-
174877 discloses an ink container as the solution to
the above described problem. According to this patent
application, the reflective surface of the ink
container (liquid container) is improved in

15 reflectivity, by making it into a mirror by
deposition, or placing a piece of reflective film
thereon. With this type of improvement in
reflectivity, there is a sufficient amount of
difference in intensity between the reflected light

20 from the reflective portion and the reflected light
from the nonreflective portion. 1In other words,
improving the reflective portion of an ink container
is one of the effective means for detecting the ink
container presence. However, giving the above

25 described treatment to an ink container, which is
considered to be expendable, increases the ink

container cost, which adds to the cost of an ink jet



at predeterm ned positions) each of said roof mrror assenblies having at

| east two reflecting surfaces positioned with a predeterm ned angl e

t her ebet ween; wherein said roof mrror assenblies are arranged 20
successively in a predetermned direction. It is preferable that a space is
provi ded at a position of contact relative to said roof mrror assenbly.
According to a further aspect of the present 25 invention) there is

provi ded a discrimnating nmethod for a'ﬂﬂquid cont ai ner (inconplete
nounting e.g.) for containing liquid) wherein said |liquid container -18
includes a reflection nmenber having a plurality of roof mrror assenblies
arranged in a_predetermned direction), ,each qf said roof. . mrror assenblies
havi ng at | ee{'se!t%otr%n%falpg’(?tri#éms‘urf@cr)etshepro‘sitt eorr?ecﬁ/vﬁrhogmsr pr edet er mi ned
angl e thereb ) AN j 4 ect.i :[Tqmer [1 4 | N6 t.light into
a plurality g%\ﬁﬁl?i&ﬁt g)aﬁn)?l%;'}{ géﬁ"glclpz*lﬁ&a ity &I%rb\cl)lo%q’?ﬁ%érérlgirpagrgste&nbl ies so

that 1ight begmgialdsactet 1SRAUSA i 3)d tenPY pAti dnfastod v d G4 & ng surfaces
of each of said 10 roof mrror assenblies are condensed at predeterm ned

positions) saihdcretiad GRMIdsHribdd e ateaP (Prediciidd Mnaidh&aidgr | iquid
container on the basis of a distribution pattern of the reflected |ight
constitut &éd byk kemceaidensedn itghtddtearted ,1DvAccdid npdmindwir t her aspect
of the present invention, there is provided a nethod for detecting a

mount i ng st atc@nafota be duied tddtiteal gy ther cedmiraiafi ndhd iiqki dtheatedimei n sai d
liquid container includes a reflection menber having a plurality of roof
mrror 20 asd@&esmpds ter magdd nigh of pgrdd oamtdimed dithect idoh, each of said
roof mrror assenblies having at |east two reflecting surfaces positioned
with a predet dl@@td®&nQle e ciddlast) M Wik SO EEYT ef | ecti on menber

is effective to di.vide incident light .into a plurality 25 of |ight beans by
sai d plural i RPUSFYEPRY & i d%rﬁf(ﬁ(?@dndensi ng at a

predet er ggned positi oqwl{tehqlet;(q:aqss saeq)q_%rbtlie%{ Ir)égraqfdiql(ét etqleby t he at

reflective optical system (prism, concave mirror)
itself. In the case of the prior art, the liquid
container presence or absence can be detected, bul it
is impossible to identify the color of the ink in each

15 ink containcr, or the manner in which a liquid
container has settled in the liquid container mounting
portion. In other words, even if a given ink
container containing an ink of a specific color is
mounted into an incorrect mounting portion, that is,

20 the mounting portion dedicated to an ink container for
the ink of another color, the mistake is not detected.
Further, even if a given ink container is "floating"
in the ink container mounting portion, the condition
is not detected, failing to supply the recording

25 apparatus side with a sufficient amount of ink. 1In
these cases, an intended image sometimes cannot be

obtained.



-19 least two reflecting surfaces of the roof mrror assenblies, said

nmet hod conprising detecting a nounting state of said |iquid container on
the basis of a change in a position of the reflected Light 5 constituted by
t he condensed light beans. It is preferable that information relating to
said liquid container is discrimnated on the basis of a wdth of the
reflected light fromsaid reflection nenper. 10 It is preferable that
information relating to said liquid cont@ner is discrinmnated on the basis
of a nunmber of the reflected Iight portions having peaks. It is preferable
that information relating to said liquid container is discrimnated on the

basis of 15 a pitch ofya dé] adderd.ef I(peqltttq%éjlb[%t%dééeétsldp% ef erabl e

that said |iquid conta|ner scrimnate kerence in

peak val ues qfy itdie 6&fd£ﬁ{&d lighte fd OB B aiHd &flRCtd P HEe hﬂﬂﬁ{) . 20 1t is

preferable that said liquid container is discrimnated on t asis of a
di fference inhdrliits, ofi thetheflacted tHgMbdveOMestird yeaf | ection member. It

is preferable that sai d liquid container 25 is discrimnated on the basis
of a differences lige thindberst iafall meentafd edited d ipglys iftrlemisainthikeefd ecti on

5 plurality of ink containers different in the
positioning of the reflective optical member,
according Lo the color of the ink therein. This
method, however, is problematic for the following
reason. That is, in recent years, there has been made

10 a substantial amount of progress in the field of the
technology for printing a multicolor image with the
use of an ink jet recording apparatus. Therefore, a
plurality of ink containers are disposed in a limited
space, making it difficult to vary the plurality of

15 ink containers different in the positioning of the
reflective optical portion for the purpose of
identifying the color of the ink in each ink
container. In other words, the greater the number of
the ink containers mounted on a carriage, the more

20 difficult it is to successfully put this optical ink
container identifying means into practical use.
Further, it is extremely difficult to accurately
detect (identify) the color of the ink in each ink
container with the use of only a single detecting

25 apparatus for detecting the reflective optical portion
on each ink container; in other words, for accuracy,

it is desired to employ a plurality of detecting



menber . -20 It is preferable that said Iiquid container is discrimnated
on the basis of intervals of the reflected light fromsaid reflection
menber. It is preferable that the information 5 relating to said liquid
container is discrimnated on the basis of diffracted light fromsaid
reflection nmenber. According to a further aspect of the present invention)
there is provided a |liquid ejection type 10 recordi ng apparatus for
effecting recording by ejection of liquid®Troma liquid container, said
apparatus conprising a carriage capable of carrying said |liquid container
whi ch has a structure as defined above; first detecting neans for

di scrim nati ne, ec d detectln mean for
detecting a %)Lfsafq{aﬁtg‘}%f ate off' sal dea'lll qtfu‘dk?{c]ont azllén)ég? I n seal%u G‘para

i's preferabl g ndlﬁﬁﬁgng,d p0|nt

l'i ght sourceqﬁggﬁgﬂgndqg%iIﬁaﬁg recel vi ng ﬁ%ans ﬁ%& 'S préﬂgr e that the
l'i ght source q@mans &ig ta;;ballearﬂ?@tfdﬁ HYeh Hinkk ScH & AP trd sl d |1 ght

source neans
the ink jet recording apparatus cost.

5 To describe the above described problem with
reference to an ink jet recording apparatus which uses
six or seven inks different in color, in the case of
the prior art, according to which a reflective optical
member is attached to each ink container, and its

10 positioning relative to each container is varied based
on the color of the ink therein, making it possible to
identify the plurality of ink containers on a
carriage, the ratio, in terms of size, of each
reflective optical member relative to the bottom

15 surface of each ink container remains the same
regardless of the number (6 - 7) of ink containers
different in the color of the ink therein. For the
identification of an ink container based on the
position of a reflective optical member thereon,

20 however, each ink container must have six or seven
different areas, to one of which a reflective optical
member is attached for identification. Therefore,
the ratio, in terms of size, of the total of the areas
(6 - 7) to one of which a reflective optical member is

25 attached, relative to the bottom surface of the ink
container, is rather large. In other words, a

relatively large area must be reserved for the ink



and said light receiving neans are integral wth each 25 other . As wll be
described in detail in the follow ng sections describing the enbodi nents of
t he -21 present invention, according to one of the characteristic aspects
of the preferable enbodinents of the present invention, in order to
identify a liquid container (ink container) in ternms of the color 5 of the
ink therein, and also to detect the statg, of nount (inconplete nounting) of
a liquid container in an apparatus) an oﬁ%ical reflective nenber conprising
a plurality of roof-shaped mrrors mcro-processed so that the reflective
surfaces of each roof-shaped 10 mrror are positioned at a predeterm ned

angl e rel ativg4p, £a6h P&&?{ifj[éa{Pm?g?ﬂgﬁo@f‘if ![é’oiérarl?fa(}? t

substance, and I's placed on a Iiquit so that its reflective
surface (inteffilaceiersin) FOM@Lhg Mid BasLRSIANEE {ORScAMkd0ld.owi ng 15

enbodi nent s) significantiy different in refractive index fromthe
reflective mdéeign W that tige Pf ovhéi 91z0fo t heh@borea desied | hedi &d farrt ur al
arrangnment, a liquid container can be identified in ternms of the col or of
the ink therelightsftrgn twiel ch f ferenclee i de tdet D, piad terentodr t he distribution
curve of the anpbunt of the reflected light fromthe reflective surfaces of
each of the rpwssEhbpetbking ol nfcesgareflecinoeeasmbdre mposhar onkd at t he
predeterm ned_angle relative to each other, nore specifically) the
position, pitdaheobing@FRRARLUERS.  of the peaks of the distribution
curve. Further) the state, of pount (inconplete pountin of aliquid
container is détected ﬁ%s%% 3hso B {b1ePto” reduce thg)Size of '

each reflective optical member so that the total size
of six to seven areas of an ink container, to one of
10 which a reflective optical member is attached for
identification, remains small enough to occupy a
relatively small portion of the bottom surface of an
ink container. This arrangement, however, reduces the
size of the reflective surface, reducling therefore the
15 intensity of the reflected light, which in turn may
result in an erroneous detection.
To describe in more detail with reference to
a detecting apparatus as well, the side which receives
the reflected light identifies a given ink container,
20 as the reflective light from the given ink container
arrives, or as the reflective light from the given ink
container is detected by an amount greater than a set
value. Thus, it is possible to identify each ink
container with the use of only a single detecting
25 apparatus, based on the intensity of the reflected
light from the ink container. In this case, however,

a small range in terms of light intensity must be



the deviation of the spot on the photosensitive elenent, onto which the
reflected light fromthe reflective nenber on the |liquid container,
condenses, fromthe normal spot. 5 According to another characteristic
aspect of the present invention, the reflective portion of a reflective
menber is made up of a plurality of roofshaped mrrors) capable of
condensing the reflective light onto an optional spot. Therefore, the
present 10 invention makes it possible 1% 7 educe the anount. of the space a
reflective menber requires on a liquid container (ink container), and al so
to increase the anount of the light a reflective nmenber reflects w thout
performng a i Jr,9C or _ eposi tdon of reflective
film on the drslgﬁ%eea il\lg{et(%)sEir%T%{acée0 Rid! ﬁe Ar‘gq lréa&%sg (%En%ee%n%u]rr% her) each
reflective ; nade Gl r t r d menbers,
in the patt g?%t tclﬁi;cegﬁsl{ﬁﬂbuﬁlgfn&'cﬁi%egéﬁ h{(}?a%ogt}ﬁ{e ocrédt e retlective
light from aa@urefdyectiitve BileidsdBcetyetty tdeidd @ r8a8i viRsh si de.
Therefore) a reflective nenber different in the configuration and
arrangenent afhe dofk Sfaned ddr nay e fsupplde viihar nefdeaid ve nenbers, can
be placed on each liquid container (ink container), so that each 25 liquid
cont ai ner 5(1 mequntes rdra)t ddre e dedgniti ghedcen int tiergree lodmerhie) odiiorh of t he
ink therein, and further, the state of nount (inconplete nmounting) of each
-23 liquid cemidisndrighdn ise hdathedtre dutametd. ol hehep e sitdrorp fofa t he spot on
t he photosensitive elenentz onto which the reflective light fromthe
reflective nd¥fdy WHANHe Yighi Emiditins < lenanfe nter egseim the @ sior mal
spot. These and qther objects) features, and, advantages of(ﬂpe pr esent

i nvention wiOf r‘i‘ié‘%r"egsfﬂ{ﬂal]ryerﬂf L?dbn“gbnlsfi'ﬂé’rra]tqt(ﬂf ofA L% ot 1w ng
description Qf the preferred emhqdi nents of .the 10 present invention, taken
in conjuncti SPWA "t H:Dq[r}%x " ctcloor?p’aﬁ"i/l1ncg1‘3 dravit rnogbsfe"?%\;]jég DESCRI PTI ON OF THE
DRAW NGS i gure 1 is a schematic drawi ng for 15 describing the optical
properties of the reflective nenber of an ink container in accordancé with
t he present iqivgNRYHF AiguravvENDIdAel Ng a perspective view of the
reflective nenber, Figure 1I(b) being a schematic sectional view of the
reflective nmenber and 1 dateandd o st adnsSis astadeeinm from the direction
"1" in Figure I(a), for describing the optical relationship thereof, and
Figure 1(c) lwing dersdbematafc Sectalonad desaw idfed herotelfdrectinvetlnenber and
detecting apparatus) as seen fromthe direction "2" in Figure 1(a), for 25
descri bi ng t riept iagdl, regidattihen g ipanie raduiec Fiqfuride@ nresenichenmat i ¢

drawi ng for describing the optical_ properties of. a reflective
1 invention is to provide a liquid container which can

be identified in terms of the color of the ink
therein, even if the liquid container (ink container)
is erroneously mounted, and the state of mount
(whether or not liquid container is "floating" from

20 liquid container mounting portion, which hereinafter
may be referred to as incomplete mounting) of which
can be detected, in order to prevent a recording
apparatus from recording an image different from an
intended image, and also to provide a method for

25 identifying a liquid container, as well as detecting
the incomplete mounting of a liquid container.

According to an asepect of the present



-24 menber, the flat reflective surface of which is covered with al um num
film Figure 3 is a schematic sectional view of the reflective nenber
(cal | ed one-di nensi onal condensation 5 type reflecting nmeans, or

roof -shaped mrror) in accordance with the present invention having a
plurality of V-shaped grooves) each of the slanted surfaces of which
constitutes the reflective surface, for §£omﬁng the sight paths therefrom
and thereto. 10 Figure 4 is a schemati ¢ Sbctional view of the reflective
menber having a Large nunber of V-shaped reflective grooves. Figure 5 is a
schematic drawi ng for describing another effect of a reflective nmenber in
15 accordanc 1 i wsent; d QH%RPi i . 6 X ematic
drawi ng for edycél ]icjrﬁlﬂga ;I"'ret anoltdher ef]Tée%:Ht {f%‘gu?e‘%‘q%etﬁlﬁgeeran@ﬁpber in

accor dance vvictdhttatmﬁfgeqqruuiidﬂ,vwﬂm-siﬁig?l& e 11 d St 1S GiGMRIY C secti onal
view of the 20 reflective nenber (called two-di nmensional condensation

reflecting maRsingra glalalile i [gOrod M MGG alsent ik d he fameant
invention having a plurality of Vshaped grooves) each of the slanted
surfaces of vl ch pekttdmtiased e reafdient | v urdfacad,d fraofshowirmg- t he 25
i ght paths therefromand thereto. Figure 8 is a sectional view of an
enbodi nent ofassdntguies dentigighert ilreasdc drvadaned hdath nghsunfesss -25
invention. Figure 9 is a schematic drawi ng for describing the reflective

menber of th@askisionathadithert rOfedatquimd neshtafidler therebedm®aice with the 5

present invention, Figure 9&@%1being an enlargedfplan vi ew of, t he

roof - shaped Mﬁ‘iedﬁ‘ iithd'q . Cetdtqr’vé‘eﬁﬂ’rﬁfe.rl%r?tjt e ore IA Unkide of the

of the i k- cdmeh SR A, P L e i DRSS ) ber ng
h show j i i t_ Of | i ght jved by th

Fecelving o dAG ¢4 B Ul 8 Hor, ke add ko \HHadf¥ile T oY "

wi th the jpef I /Ct] VR JRMG N1 i g tihARSL Bddn Sedfuciftiich 137 € arranged

in one 15 of the patterns in accordance with the present invention. Figure
10 is a schemaifiiecieVMilg iy Aed@ddt "evd he friefdEelg \wareitey of the

second enbodi nent of liquid container in accordance with the 20 present
i nvention, Fitdier e a)i lheimgsaemhilizsged wheatein said reflection
member is effective to divide incident light into a
plurality of light beams by said plurality of roof
15 mirror assemblies and to condensing at a predetermined
position the beams sequentially reflected by the at
least two reflecting surfaces of the roof mirror
assemblies.
It is preferable that the incident light
20 which is divergent is reflected and condensed one- or
two- dimensionally by said reflection member.
It is preferable that the container further
comprises an additional roof mirror assembly having
reflecting surfaces which are positioned at a
25 different predetermined angle such that reflected

light which converges one- or two- dimensionally is

divided and converged to different areas.



view of the roof-shaped portion of the reflective nenber on the bottom
surface of the ink container, Figure 10(b) being a perspective view of the
bottom surface of the ink container having the reflective 25 nmenber with
t he roof-shaped mrrors) and Figure 1fl(c) being a graph show ng the
di stribution of the amount of the |ight received by the receiving side when
the -26 roof-shaped mrrors of the ref]ective menber on the bottom
surface of the ink container are arrange I n another pattern in accordance
with the present invention. 5 Figure 11 is a schematic draw ng for
describing the reflective nmenber of the third enbodinent of a liquid
contai ner in accordancg wd tblté'nlee,qﬁs@ngmwvzgnﬂﬁp% é:,j,gﬁﬁl 1(a) being an
[ the reflec

enl arged plan view of the roof-shaped portion of ive 10 nenber

on the bottora sdiic e Plaitdioddk GO A FGlec iU ed IdP)sPriNg a
perspective view of the bottom surface of the ink container having the

reflective merderedt fdh timmbienofbeshapath 1d rref Bec Bivh mdmtier i€ being a
graph showing the distribution of the amount 15 of the light received by

t he recei vi ngtlsd derefiec ttdie Yiglit stwapkidvided aarsd aforivexrgesd [BEt i ve nmenber on
the bottom surface of the ink container are arranged in another pattern in
accor dance® widif fererehtarieasention. Figure 12 is a schematic drawi ng for 20
describing the reflective nenber of the fourth enbodi ment of a liquid
contai ner in accordance vig Preke ke ntha hidit imredet i ined angisei ng an
enl arged pl an, vi ew of ({he r oof - shaped portion of the reflective nmenber on
the bottom sut¥ 2 Y 44865k container) 25 Figure 12(b) being a

i i f b f f ' ' hav; h
et §beti ve. momber i (e UGt e Tt omg EHECE fr & Y 157
bei ng a schenpl4 o S Qﬂlﬂr\bé’ﬁse‘%xﬁé &fbep&soéﬁ"s‘,@tf[k%‘t of Eﬁct{]&f | ective

menber and detecting apparatus (photosensitive el enent ght emtting

el ement),¢f orlﬁ%}&)w‘ngiétheédnmgec@loﬂeel 3¢ ONAdU M imerdd L1 3() and 13(b)

are graphs of the amount of the Light received by the |light receiving side
when t he roofdshipead did redmvegddetd afd ecdderet et . are arranged in
accordance with the fourth enbodi nent of the present invention, for show ng
the 10 pattern of the Alicgirding itom axfotther ettt af £ tttee Ipgdentecei ved by
the light receiving side. Figure 14 is a schematic drawi ng for describing
the refl ecti vinvembion ofthewe fis tov eiigiad mentigiid ¢onfiainennfer ner in
accordance with 15 the present invention, Figure 14{a) being an enl arged

pl an vi ew of ¢Met3iguing WelfBH horGIRRY GFi e g It AR MGMRET on t he bottom

Dot 1 om U acBHg Ho § Ak EHh For ek PRy 17 TRt o 20 ReeEr i th
the roof-shaggg 5@5Jé¥é?mfﬂgk[ﬂéggfﬁéﬁgf»each of said roof mirror
assemblies having at least two reflecting surfaces
positioned with a predetermined angle therebetween;
wherein said roof mirror assemblies are arranged
20 successively in a predetermined direction.
It is preferable that a space is provided at
a position of contact relative to said roof mirror
assembly.
According to a further aspect of the present
25 invention, there is provided a discriminating method
for a liquid container (incomplete mounting e.g.) for

containing liquid, wherein said liquid container



bei ng a schematic sectional view of the conbination of the reflective
menber and detecting apparatus (light sensing elenent, light emtting

el enent), for showing their optical relationship. 25 Figure 15(a) and 15(b)
are graphs showing the distribution of the anount of the Light received by
the light receiving side when the bottom surface of -28 the ink container
is provided with the fifth enbodi nment Qnﬁe_reflective menber wth

roof -shaped mrrors in accordance with tHe present invention. Figure 16 is
a schematic drawing for 5 describing the reflective nenber of the first
enbodi nent of a liquid container in accordance with the present invention,

Figure 16(a) i %'meagﬂﬁiglegq%qimrm%e\fdb%% qia‘hhﬁﬁ ;ﬂgqh-émp@%y Ry tion of the

reflective nenber on ottom surface of the containér, 10 Figure

16(b) being & dofAr $REGIdrY & 9deal 19fe d hE MRidedMisHTd 3h% R tdhifiddik contai ner
having the reflective nenber with the roof-shaped mrrors, and Figure 16(c)

bei ng a graphiisheditg,t ki S idiitd dbdf niliecdeisYentf1 fde Hdwvihig recei ved
by the receiving side when the 15 bottom surface of the ink container is
provi ded wit latt Heasstx tthwoe Meddiersrimgp fsuar fraafdse plosdet irmmdie iw i fa t he

roof -shaped mrrors in accordance with the present invention. Figure 17 is
a schemat ibc @radetg rinimezD adgder | theng heHavedat,e@ridorsadfd trhf Istcedtion
("floating") of the seventh enbodiment of a liquid container in accordance
with the predembernddwiides imcjgeant: Adighthdinde & pdigpdditiwe@fof the
reflective nber. on the bottom surface of the ink container) and the |ight
25 emitti ngng“lléﬁ’é"ng’eé‘ﬂtf Do t35dEh $ 1 Tad 1dive Adn TOPIFMHIT® 17 ( b) bei ng an

The-bottom - Sspgnit e 2o, A 1altc LI, S s et Serier iy &
h tic d ' f hqw I f t i ght I tti
ol omont (o (Y otsesii g Bl A ey 8% Rl (oW (Choati o

drawi ng figr SR R4 r3oirh e sHinftlinG Qfrd R rdedie AN MR dednfiited f | 0ati ng”

of the ink container. Figure I8 is a graph of the anount of the Iight
received by toeiRhon@sersiild we tlRNMnp i ngh@Wen tidje gxccurrence of the

diffraction of the light 10 fromthe light emtting el enent.
discriminating said liquid container on the basis of a
distribution pattern of the reflected light
constituted by the condensed light beams.

15 According to a further aspect of the present
invention, there is provided a method for detecting a
mounting state of a liquid container for containing
liquid, wherein said liquid container includes a
reflection member having a plurality of roof mirror

20 assemblies arranged in a predetermined direction, each
of said roof mirror assemblies having at least two
reflecting surfaces positioned with a predetermined
angle therebetween, and wherein said reflection member
is effective to divide incident light into a plurality

25 of light beams by said plurality of roof mirror

assemblies and to condensing at a predetermined

position the beams sequentially reflected by the at



Figure 19 is a perspective view of one of the nodifications of a reflective
menber for a liquid container in accordance with the present invention, in
terms of the pattern in which the roof-shaped mrrors 15 are arranged.
Figure 20 shows the various nodifications, in ternms of configuration) of

t he roof-shaped mrror for a reflective nmenber for a liquid container in
accordance with the present invention. g¥bfﬁgure 21 is a perspective view
of an exanple of a recording apparatus ih which a liquid container in
accordance with the present invention is nountable. Figure 22 is a
perspective view of a typical ink jet recording apparatus having a

convent i onal jdus @5.ponset ek £i6 O ANt | Oe £09¢ SHOMEGE the general

structure thereof. Figure 23 is an external perspective view of -30 the

head hol der) ddxeMtcied hesd 1K wOMA NEmBOW g "t &M En2%a | S nounted, and
whi ch has a recording head. Figure 24 is a perspective view of a typica

i nk cont ai nermowhiovg i st FtQUs £ LB)d | Ni etdrEmneLi mé ¢ hod the pagos art, for
showi ng the structure thereof. Figure 25 is a schematic drawi ng for show ng
the reflecti wef surdleoegefin he poditoinport i tde ofefhectenk Tioghiai ner shown in
Figure 22. Figure 26(A) is a schematic drawi ng for
5 constituted by the condensed light beams.
It is preferable that information relating to
said liquid container is discriminated on the basis of
a width of the reflected light from said reflection
member.
10 It is preferable that information relating to
said liquid container is discriminated on the basis of
a number of the reflected light portions having peaks.
It is preferable that information relating to
said liquid container is discriminated on the basis of
15 a pitch of a pattern of the reflected light.
It is preferable that said liquid container
is discriminated on the basis of a difference in peak
values of the reflected light from said reflection
member.
20 It is preferable that said liquid container
is discriminated on the basis of a difference in
widths of the reflected light from said reflection
member .
It is preferable that said liquid container
25 1is discriminated on the basis of a difference in

numbers of the reflected light from said reflection

member.



10 showi ng the structure of the bottom portion of eactl of the ink
containers storing color inks one for one, and Figure 2 B) is a graph
showi ng the changes in the amount by which the light emtted fromthe |ight
emtting elenent is received by the photosensitive 15 el enent after being
reflected by the bottom surface (reflective nmenber) of each of the ink
contai ners shown in Figure 26(A). DESCRI(I]CN OF THE PREFERRED EMBODI MENTS
20 Hereinafter, the preferred enbodi nents” of the present invention will be
described with reference to the appended drawings. In the follow ng
description of the present invention, the nmenbers) conponent, portions)

etc., which are designated %%rouﬁﬁ%ﬁ{inﬁhﬁd{aﬁf&rﬁﬁd%& éc%‘?%r?er are the

sanme, identical, or simlar raw ngs ure I'S a drawi ng

for describe {181 scrimapiicd!o Prafendens e analiaptd ver rgber for a

| i quid container in accor dance with the present invention. Figure 1{a) is a
perspective wem aftdde rgid e@ﬂdwesz{mﬂléﬁwl(ﬁi Ghentbelk b) is a sectional
view of the 5 combination of the reflective nmenber and a detecting
apparatus, as seen fram tine phefetdtoe "that ntid gikifo @) iof or showi ng t he
opti cal reI ationship thereof. Figure 1(c) is a sectional view of the

conbi nati én ofetdieingfiecdik hienbial ot aigtexct i gl bppaimeinest edorseen 10
fromthe direction "2" in Figure 1(a), for showing the optical relationship
thereof. In tihe deseisofof Hi ffastiate ki Gt sframicaishteg flactshmwn in Fi gur e
|) a plurality of reflective nmenbers 30 are disposed in parallel with a
pitch of 15 PemeIh refl ective nember (which hereinafter may be referred

to as mrror unit) 30 |s tr rent formed of trans ent resin, for
exanpl e), and conpri sé€ é r'fdbqfa'astﬂ‘?(‘strm"{)m PUfT hat t er

wll be referx { 0 on SEe ryan ed 20 in
paral lel. " e‘ﬂealit pr| sm I sré;] %lpsrnq Je Fj{}! & Q SH T os"’sp Section,

has a paier Ofréﬁﬂ%gﬁwiﬁ&e%ﬁ? %@\ éactdrv(ﬁl{ gach other at a

predet erm ned angl e Is e re speci |caIIy, the top
surface of thejdcefiartdve rpMertrom 30 hafud Rdi@lider Ofsdms of

r oof - shaped mrrors 34 disposed in parallel) and the bottom surface of the
reflective mapparalhid cdnpatis e pidadtr iRgeofcdguble -aX2 oanafyimgror in
Figure 1 is 84 umfor exanple. The neasurenent of each roof mrror is 84
dam x 100 umsaid liquid container which has a structure as defined

and

above; first detecting means for discriminating said
15 1iquid container; and second detecting means for
detecting a mounting state of said liquid container in
said apparatus.
It is preferable that said first and second
detecting means include point light source means and
20 light receiving means.
It is preferable that the light source means
emit divergent light.
It is preferable that said light source means
and said light receiving means are integral with each
25 other.
As will be described in detail in the

following sections describing the embodiments of the



A detecting apparatus conprises a pointsource light 31 in the farmof a
photo I C chip, and a 5 photosensitive elenment 32. It is disposed so that it
will be below the reflective nmenber 30) with the presence of a
predet erm ned gap between the bottom surface of the reflective nmenber 30
and the light receiving surface of the photosensitive elenent 32) 10 when
an ink container in accordance with the present invention is properly
positioned in an ink ,jet recording appg atus. In Figure 1(b)) the Light
emtting side is discrete fromthe |ight receiving side. However, the two

sides may be integral; in 15 reality) an integral type emtting/receiving
element is indiS@nd qd@gﬂ%y | €.adcdordd dRRda %Fyoghq%_the outward surface
of the reflective nmenber aving a contour like row of roofs 34, is in

cont act mnthcﬁa%%c&%QQ%&a%easw%bq@ o &%QSb%@kbalbxedbh%%ﬁ%ﬁknh@ refractive
index fromthe material of the reflective nenber 30, and which is not in

liquid form coReftére ipi@dem tFiigveas ibpl) iandries) kot hdepatify of the light
3000 fromthe light emtting side to the 25 receiving side (photosensitive
el ement 32 i digld df eomtafi nglrot(d nkCcohita)i nere rHeprtesast od et k@lor

conbi nations of solid lines and single-dot chain Iines, show ng the -33
manner i nSwhiodh thiee imkghthez@dd ,ermintdt @d sfor dim died eerti tthieng tsitee ofpoi nt - sour ce
light 31) are condensed after being reflected by the reflective nenber 30.
| n particul alouife (dnggmplede @ﬁ&ﬂ%lmﬂde§f|ﬁ tAguddagiond agnegpiasent the
i ght paths after the reflection of the |ight by the roof mrraqors 34. The
light emtti ARG ?P@@q¢§“ﬁota@q@Pﬁﬂé&Lm“Fﬁ1§C56N&eW@WH&TW§QW§Y1§&@B as a

| ens. Therefaqre, h% 3003 i di ver gent . g ght 3000 (.di vergent

li ght) prole@tg& °th§°8 -FPapsdy rFP@ﬁtm Fr8a§§8§ePﬁF ugf the

t ranspar ent rﬁ_keq% geq?ggqﬁvgos ?ac%fl%gt%9chW%8%fb%gSB%pprOCESSEd t wo

surfaces, one one the roof mrror 34 positione ative to each

other at g pmql%e«r @r@e%o@igll%neﬁnﬁtr &t %@%et%mgehh%%mé 15 condensed
approximately in the formof a belt, to an optional point on the |ight

receiving si d@l(anna;teos'c@n%lat:lhy@taleenerits 3brimedt Be har ep@ficanigrray). In
other words, the returning light, or the reflected light, is convergent in

ternms of onetdianspairendl s2bsdianeet,i and Fdar phacedoont bhe ldguagd of the

phot osensitive elenent 32, a grid inmage) the pitch of which is tw ce the
pitch P of tkentafiineat ispe tnh@rtbérts ire flesjtéveeduadashoddniterkiagene 1(c).
Next, referring to FI%UFGS 2 - a 25 reflective nenber in accordance with
the present ﬂﬁvéﬁtﬁ@ﬁ-éﬁﬁl&9§haaréppééﬁpﬁ§ E&fis LihiTen Lpuk8€ | i ght condense

nly in rns n i mensi The
onty HE od%ﬂ%ﬁ% s%g%lflcantly different in refractive

index from the reflective member. With the provision
of the above described structural arrangement, a
liquid container can be identified in terms of the
color of the ink therein, using the difference in the

20 pattern of the distribution curve of the amount of the
reflected light from the reflective surfaces of each
of the roof-shaped mirrors of the reflective member,
positioned at the predetermined angle relative to each
other, more specifically, the position, pitch,

25 magnitude, etc., of the peaks of the distribution
curve. Further, the state of mount (incomplete

mounting) of a liquid container is detected based on



-34 characteristics of this reflective menber will be described in
conparison to an ordinary reflective nenber, the reflective surface of
which is flat and is coated with alumnumfilm 5 Figure 2 is a schenmatic
drawi ng for describing an ordinary reflective nenber, the reflective
surface of which is flat and is coated with alumnumfilm It shows the

| ight paths of the flux of light fromt | i ght source 31 of the

phot osensor 10 PS to the photosensitive “€lement 32 by way of the reflective
surface 30al of the reflective nmenber 30. In Figure 2, the detecting neans
conprises: the light source 1; photosensitive elenent 32) the |ight

recei vi ng surfiac i j i 1Z&: . efl ective nmenber
30) the refl etg% \?ee?;sil?\rqz{[_fg{; dfééﬁ%%f%iés%c?ﬁgt&%ﬁﬁeﬁ ective al um num
film The dotdiethdrdtNeDrith Wi W ANNGJARIARRN il A haihs fromthe

t
light source 1 to photosensitive element 32 by way of the reflective member
30. Based on g} 1GRARIS nenta Wrdtthd Wi @fi d hemidfitdedn Horddimdeaf | ective

al umi num fil m 30al, corresponding to the effective flux of light) is

1/ 2PDW: LW -frbh? RIB& nolbinad, splott.he size of the photosensitive el enent 32
is 400 um the size of the above described portion of the 25 al um num
reflective film 30al, Aosroredpendion@gnidtdeaf fahatriacd efiet iaf dspgut, dfs
approximately 200 umIn other words) the amount of the light fromthe |ight
-35 source 3thenpireseatr iiveendti omhe thigotrefdesitiiivee poirdom 32,2 is very

smal | . The rel ationship between the gap (di stance) between the photosensor

PS and ref | edt@fl&Gtdse membe s ighdades tndiihe Frluragrityy edeingad by t he
phot osensitive elenent 32 is as faqllows: anpunt, of |ight [err],

Dt ot ance) PHAREGLIN 5 AT - BoRi O SAMEIS 1 BRI AHRE ght pat hs
bet ween the refl,ecti v [ fqQr 10 a.lLiquid container, in. _gccordance
with the preslglr%hq’l r?\}letg)t iq%lm%%vﬁlt%(h%tlh%r\??ts'hagjél(?q‘lréet?ﬂrgc,’t it\%lé3 ur Saecfl(aats (whi ch

Somet i meg oMy e ftaedl ekl 135S pofi bl QY re RS e enyi tive
el ement 32. The tnv\o 0surfa(?es lof peof%ch1 of the I"\'“?-dg‘lhaptetgk I%mg)?‘lg%ve%i in Figure 3

are assumed theb@phcd Walder 1ReHale MertfdreGldqditiest @t lae 1aleMa descri bed
alumnumreflective film Thus, the angle (Fés between the two reflective

surfaces of tdomtdisleapad i eond aihesot, taddaplrsoXitvatielcredzedagreces so t hat
the light paths 20 becone approximately the sanme as the precedi ng setup.
More speci fi aaldunt rodf drivel g ghd @i gerfd ed(tBve sembesn rferfdmcttise di recti on
perpendi cular to the V-shaped grooves, the light paths in this setup are

simlar to thdthogtt peqtfierming ife speededi myos@sspy FIeewe XamPRiegur e

15 deposition of reflective film, on the reflective
surface of the reflective member. Further, each
reflective member can be made different from the other
reflective members, in the patterm of the distribution
curve of the amount of the reflective light from a

20 reflective member, received by the light receiving
side. Therefore, a reflective member different in the
configuration and arrangement of roof-shaped mirrors,
from the other reflective members, can be placed on
each liquid container (ink container), so that each

25 liquid container (ink container) can be identified in
terms of the color of the ink therein, and further,

the state of mount (incomplete mounting) of each



25 2(B); there are virtually no differences between them However, the
light paths in this setup as seen fromthe direction parallel to the

V- shaped grooves, as -36 shown in Figure 3(A)) are different fromthose
in the preceding setup shown in Figure 2(A); LW2 in this setup is w der
than LwW in the preceding setup. lii other words, the reflective nmenber 36
with a plurality 5 of the roof mrrors |l eads a | arger amount of the |ight
fromthe light emitting elenent to the photosensitive elenent 32 of the
phot osensor PS. There is a certain distance between the |light source 31 and
phot osensitive el enent 32. Therefore, 10 the light fromthe light emtting

el ement 31 c ty justing the above
descri bed ang dqgacg% n regﬁr?yé,aq{t%(ﬂt |t\s@dt1g)a%(‘%dg;htlpétl}?eged to the

phot osensi t i e BlANRIN o032t HUs SO qﬁ&gﬂ&%ﬁs@r@l t(lfd%t%fmédtght

represented by 15 dotted lines 'in Figure symmetrical In p05|t|on to
t he phot osengritio/ &ilc@imaiHe 32 Middt iveS RaGh tt @rtdme thed e fIQ1G& e31) since
the angle Ra is set to approxinmately 95 degrees. Figure 4 is a schematic
drawi ng of them@r e adid ld quErberon}a ic@prdsiden s pl Wrradm thheof Vshaped
grooves (which sonetines nmay be referred to as roof mrror unit). This
drawi ng showsarmalagpadxi mat e | i ght pat hs through which the light fromthe
light emtting elenent 31 of the photosensor PS is guided to 25 the array
of the photosensitive Tdleseemns Ither ohd acds edieatangsnb@nd30. The effects
of this setup will not be described here, because they are the sane as

-37 those of adv@diadiaf afhdhie |H1'e|§e@'tff dryentdian wirllo became@iis& 30 al so

guides a larger ratio of the |1, from-t etI|QQI ﬁhlttlng elenent 31 to
the phot osen&RPAFET é’rPé’ﬁt§°§f]t r?ftlﬁ’é‘ Odf 1t0& if0d Lok “30) shown in 5

Figure 2, hayy SQ Lhe fdlo 2! R’ %ct |“¥)%df1|ml ??lts':'ogt“ G is a schematic

draw ng for escri |ng one o 4 Teflective enber for an ink
cont ai nengi N ACCONAANGR M il d, hecame%§qet c'o'?l 4D dhifG §ife from the above
descrlbed one. 10 This effect relates to the properties of the gap
(distance) beidefpdia dphdresanyd. PS and refl ective menber 30. Figure 5(A)
represents a setup in &E?ch t he phot osensor PS and/or reflective nenber 30
have

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic drawing for
15 describing the optical properties of the reflective
member of an ink container in accordance with the
present invention, Figure 1(a) being a perspective
view of the reflective member, Figure 1(b) being a
schematic sectional view of the reflective member and
20 detecting apparatus, as seen from the direction "1" in
Figure 1(a), for describing the optical relationship
thereof, and Figure 1{c) being a schematic sectional
view of the reflective member and detecting apparatus,
as seen from the direction "2" in Figure 1(a), for
25 describing the optical relationship thereof.
Figure 2 is a schematic drawing for

describing the optical properties of a reflective



been noved away fromthe standard positions in order 15 to increase their

di stance, whereas Figure 5(B) represents the setup in which they are at
their standard positions. In the case of the reflective nenber shown in
Figure 2) the anmobunt of |ight detected by the 20 photosensitive elenent is
practically proportional to 1/(distance)2. Therefore, if the gap 30002 in
Figure 5(A), equivalent to the distance _between the reflective nenber and
phot osensor PS shown in Figure 2, is tﬁﬂéé) for exanple) the gap 3002 in
Figure 5(B)) 25 the total length of the light path, that is, the sumof the
di stance of the light path fromthe Light emtting elenent to the

reflective ”ﬁ Pl q?thqﬁt r%%f%c%ﬁ%%p%u9 @e @ tC%aH%(fronlthe

reflective er ‘o tosensitive nenb I'gure is also

tw ce that |@05bggﬁew§gﬁ)alﬁgﬁ P 8)1 of hE anDunt of the |ight detected by
t he photosensitive elenent 32 in Figure 5{A) is approximately 25% in

practical terms, of tipggareunt i@f af RRnem@ftt cldakeatifhaly Vilke RokpRensitive
el enent in Figure 5(B). Fbmever) in the case of a reflective nmenber of an

i nk cont ai nerreifil eat¢d@edmendew t(lkallle dpoasedi mba sidvert icohdenka tagaunt of
the light detected by the photosensitive elenents 32, in terns of the

di rect i onSpartgipleelretfd eciid ngl aeanst, Brguoe f3sAppeids miatrodtgpdmdent on t he gap
(distance), as will be understood from Figures 5(A) and 5(B). On the other
hand, the amagsoridange midh itdiet pdeisestted nygnitionphaivisgnsi tive el enent) in
terms of the direction parallel to the plane of Figure 3(H)) may be said to
be proport|oﬁépr@élfﬁdp§t¥h@@apﬁﬁ SrRevefor §8Fha ofefthec Silga tednber of an

i nk cont ai ner accor th the %{esen¥§|nve tion 20 is al so superior
in terms of SHED é‘PFécP oPhiRl chmsgdeSitas g8 &ﬁ&ﬁvtehéuaﬁaaﬁv of the

i ght detected. b S n5|t|v | e gur.e schenatlc
drawi ng for Sésc%l |ng ano%hgﬁggf fﬁof ergffgcta€ %eﬁﬁg %f an 25 ink

cont ai nefgi n accordang—.qéwrteh At Rg B %%‘Fl@-?na't’i\ée%te'c‘%’iméﬁ SRWN oY thial s

drawing, this reflective nenber is also superior in at even |f the angl e
(8) reflective member having a large number of V-shaped

reflective grooves.

Figure 5 is a schematic drawing for

describing another effect of a reflective member in
15 accordance with the present invention.

Figure 6 is also a schematic drawing for
describing yet another effect of the reflective member
in accordance with the present invention.

Figure 7 is a schematic sectional view of the

20 reflective member (called two-dimensional condensation
reflecting means, or arcuate mirror) in accordance
with the present invention having a plurality of V-
shaped grooves, each of the slanted surfaces of which
constitutes the reflective surfaces, for showing the

25 1light paths therefrom and thereto.

Figure 8 is a sectional view of an embodiment

of a liquid container in accordance with the present



-39 of the reflective nenber 30 relative to the photosensor PS changes) the
manner in which the light fromthe light source is guided to the

phot osensitive portion 32 by the reflective nenber 30 remains 5 virtually
the sane; the changes in the angle (8) of the reflective nenber 30 rel ative
to the photosensor PS have virtually no effect upon the anount of the |ight
recei ved by the photosensitive portion g%S As descri bed above) the

enpl oyment of the 10 reflective nmenber 30 having a single or plurality of
V-shaped grooves has nerit in that it is greater in the absol ute anmount by
which the light fromthe light emtting element 31 is guided to the
photosensiﬂ\%hdgﬁfiégt32 of the photosensor PS than the reflective 15
menber, shown 1 n Figure 2, the reflective surface of which is flat. In

other words, in the casgnpfe tdiss refd@fdaMa dRIRRII P pdhe reflective

surface of which has a single or plurality of V-shaped grooves, even if the

di stance (gapjedietMeaiy tie radt Bodi e itRIr &Y B3 phigtQasensor vari es,
there is hardly any change in the amount by which the |ight fromthe |ight

emtting el eremifod isnedett act eldi dyi d heoiphotmsensi tdaam elamentwiAlisale) t he case
of this reflective nmenber 30 the anobunt by which the light fromthe Iight
emtting 525 presem) famgiet (@), dhighyes,9 (tahie barimghtamofertlaar gdeidgtl adet ect ed by
the light receiving portion reduces very little. Next, referring to Figure
7 the manner ViigwuffcHEheheraqgihanesmnard jang el ddver ge fdeatdiveno s

di mensi onal | y condensed by the reflective menber will be described. Figure
7(A) is a scMSRRIST Wechohetiamswifags efhdhe dode sudingm ective

menber) at a pl ane perpendicul ar to the V-shaped grooves, for describing 10
the above dedihéitic FEH) BTk BRSTARIGEE ‘e Bf 1106 08 WBber . As Lhi s
section of t flectdy mher | i Qt Qut rotatiqnal axis Ro) a
cylindrical %glnr{atgaré,e tthe ﬁ%aﬁ;% C\/\?asﬁglg}e%lvﬁ%gﬁ sth% p{leufﬁa c|Q°t137’eof V- shaped

grooves, @S RO N F AU RS9 D iR o rg%phT@%w.%e%ei nvention is

characterized in that a part of the V-shaped groove on the |ateral surface
of such a cyldinfdiaalt e tife UmRfhnas o r@id aGldime dedled®lcd ye present

invention is characterized by the "second reflective function" of
the receiving side when the bottom surface of the
ink container is provided with the reflective member,
the roof-shaped mirrors ot which are arranged in one
15 of the patterns in accordance with the present
invention.

Figure 10 is a schematic drawing for
describing the reflective member of the second
embodiment of liquid container in accordance with the

20 present invention, Figure 10(a) being an enlarged plan
view of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,
Figure 10(b) being a perspective view of the bottom
surface of the ink container having the reflective

25 member with the roof-shaped mirrors, and Figure 10{(c)

being a graph showing the distribution of the amount

of the light received by the receiving side when the



20 the reflective nenber. Mdre specifically, the reflective nenber
conprises a plurality of roof mrrors or roof prisns, the reflective
surfaces of which are curved in terns of the | engthw se direction of the
grooves, and a part of which serves as the 25 reflective identification
target CE. In the case of the reflective nenber in Figure 7, the reflective
el ement CE is conparable to a conbinatign of the -41 lateral surfaces of
two identical truncated cones. Figure 7?%5 is a schematic sectional view
at a plane parallel to the grooves, of an exanple of a reflective nenber
made up of a plurality of the above described 5 reflective el enment (OE)

di sposed in PRLR-sflapclPild YrsIRQd thd the 1USEGd denplerY @Xithle and Figure

7/(D) is a schematic perspective view of the reflective nenber in Figure
7(Q). Referrppgthod BuG¥aRe 6tOrhend nk( Bon tbh®elO ar@f @reRhigdl 1% gn Ro is the
rotation symmetry axis of the above described V-shaped grooves, and a
referential gngRhE? ip:itdep@ Mn ARcdordaneleaiiah IHERirekedti S. A point FP is
the point, to which the reflected Iight fromthe reflective nmenber
condenses 15iwkenttioa.refl ective nmenber is illum nated by divergent |ight
froma |light source disposed at this-point. In other words, if the roof
mrrors of a reflecti Vdgumebdrl, iwhiaclschemarided doawd nfgl £orsurface, as shown
in Figures 1 - 6, are arranged on a cylindrical surface 20 as shown in
Figure 7, ordgsspibingaltheyrreddectivenhdrmpert o rtdfel dbdad | i ght from the
reflectlve nenggr condenses two-di nensional ly. Next, referrln% to Figures 8
- var i ou§™RREAEESY OT\& dn durd FQPW@&PFVe1ﬁeﬁG§P§dH§@?n@ 1the 25 above

d bed | t, d d t
dgiﬁﬂ ped. _RePEr PrRGERS Hrgord rtnEiBR e g apeder 98" M astedmer 30 i n
accor dance wy! NEaay DR SRRV 0 06, 90Ty gt e e

descri bed w reférence to an 1nk tal contalner)
conpri sing: ARmbak %QSQ%QG®BtW%ﬁP%hr?Q%%b%W Q%esag&l@gnﬁaaﬂe&nk absor bent
menber 41 forned of sponge or the like; l'i qui d storage chamber 45

directly storigare haqy)obelimlg é4pe&s@@&&ag@ 44 efOBFEGhieNBolthom Nk
absor bent nenber chanber 42 and |iquid storage chanber 45; and an ink

outl et 46, whsuelface aift atleed nko clolne aiimke r1lGaslisgr héet redieert ivkanber 42) and
through which the ink within the liquid container 7 is supplied to an ink
j et recordi ngembga @wiridhde) rwoifcishepedr ad rawrismagadby igueet itddchhe i nk as
recording |iquid. However, the reflective nenber 30 in accordance with the
present being a graph showing the distribution of the amount
15 of the light received by the receiving side when the
roof-shaped mirrors of the reflective member on the
bottom surface of the ink container are arranged in
another pattern in accordance with present invention.
Figure 12 is a schematic drawing for
20 describing the reflective member of the fourth
embodiment of a liquid container in accordance with
the present invention, Figure 12(a) being an enlarged
plan view of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,
25 Figure 12(b) being a perspective view of the bottom

surface of the ink container having the reflective

member with the roof-shaped mirrors, and Figure 12(c)



15 invention having a roof mrror can be used for any liquid container.
Moreover, the reflective nmenber 30 will be described with reference to only
the structural arrangenent in which the reflective nmenber 30 is 20 di sposed
on the bottomsurface of a liquid container. However, it may be di sposed on
any surface of a liquid container, except for the surface which faces the
next liquid container (ink container), %%fording nore latitude in the
positioning, for exanple, of the light 25 receiving apparatus on the main
assenbly side of an ink jet recording apparatus (Figure 21). The reflective
menber 30 is disposed ina -93 recess in the wall 7a of the ink container

7 S0 that the,d;Gpf dNddifthnia it T GHRA Wi O S Ahidlndiied §d ective

menber 30 remains in contac nonl i qui d substance (alr in thi s case)

substanti al | %1p didd&rantyd %éMﬂgﬁ“%§9”dé&4'5¥ﬂé'gﬁﬂdf% rent resin as the

material for the reflective nmenber ; the reflective nenber 30 is disposed

in the recesypotdwendldivéd Oferddift | NK GANteR NG ng) Nederdthe Rigsence of a
space 47 between the roof mrrors and the bottomof 10 the recess. This
reflective nmaeavin0 tihs icompatiidalle rnelalt oarshdys, | i quid containers (ink
container), as long as a reflective nenber is fornmed of transparent resin,
and is stbuctured so tHigures d&( ae adidsidddd soret lgataphiss afefthect i ve surface
remains in contact with a 15 substance different in reflectivity fromthe
reflective mameamnt ofi fde ddfdygareseives hyad hehd ightteriegle ivangt he
reflective nenber 30 nakes it possible to formthe reflective nenber 30
with the use S9fdg wheay ithe Foadfisgaped md nrozs aofhitde Fiefdectiae the 20
reflective nenber manufacture. The ink container Zbi renovabl y nmount abl e,
al one or in EQﬁEﬁﬁtﬁﬁe(ﬂ{ﬁﬂﬂge@aﬂfﬁ§§§° [danse md thet eéBPJﬁ%g appar at us)

i oh SPut | eSuldh i I ieGHeon BRnSndiguln o s, Qpegtionlen whi ch

recordi ng 25 I'S conveyed. en a plurali i

mounted 99t (Gl 3¢ LH Y AU HHIRAS 8G TS MOuBeIB el RrRANAlG! SO that

the | engthw se direction -44 o e ink containers beconmes parallel to
the shuttlingedei®eld &y thel N8 ghar Her@qv iRl @rildeng to Figure 1(c), the

adj acent two roof mrror portions of the reflective nenber 30 are 5
separated by a portioFigmrichnauglk whischemaa ilc ghtawfingmrioel ow is allowed to
pass upward. This portion 35 nmay be in the formof a wall with a flat top,
hi gher than tdesaridjeg dhet e frlectdotel wenderf ade tide dddithr oof mirror
portion, as shown in Figure 1(a)) or may be in
embodiment of a liquid container in accordance with
15 the present invention, Figure 14(a) being an enlarged
plan view of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,
Figure 14(b) being a perspective view of the bottom
surface of the ink container having the reflective
20 mirror with the roof-shaped mirrors, and Figure 14(c)
being a schematic sectional view of the combination of
the reflective member and detecting apparatus (light
sensing element, light emitting element), for showing
their optical relationship.
25 Figure 15(a) and 15(b) are graphs showing the

distribution of the amount of the light received by

the light receiving side when the bottom surface of



10 the formof a recess flat across the bottom The configuration of this
portion 35 may be nodified according to the production nethod and the

requi red degree of precision. Hereafter, the reflective nmenber 30 will be
schematically drawn without the presence of 15 the above described portions
35) as shown in Figure 9(b), Figure 10(b)) etc., for sinplification) and

w || be described accordingly. Wether : gﬁflective menber in accordance
with the present invention is structuredas shown in Figure 1 or Figures
9(b), 10(b), etc " its 20 optical properties remain the sane, The foll ow ng

Enbodi nents 1 - 6 relate to the structure of the reflective nenber for

i dentifying gpd G SARAIRE i JRIvRI] i Cﬁ{é)rfiofftlﬂ he liquid therein,

and Enbodinent 8 relates to the structure of the 25 reflective nenber for

detecti ng Whewhyd iffedtOlo @ al Ir@ui 1 ORI Int&lbd 1S W it H N dA-Qifipdisi tion

(i nproper position) in the liquid container nounting portion of -45 a
liquid ejectimigrapparial Wecdridshngd veindh Whdigrdserdt iimvarBchaat i ¢ draw ng
for describing the first enbodinment of a reflective nenber 5 in accordance
with the present inveliigure Hifgurse O (ssdhenstdre ehMaaviged fdrew of the roof
mrror portion of the reflective nenber on the bottom surface of an ink
cont ai ner Sandesiquuirtd 1 Bhe g ef Ivartsipec tiembesi e dfhe Heirsdof' nmirror portion
of the reflective nmenber. Figure 10 9(c) is a graph show ng the

di stri buti onegbodi@eztp @ft ofl g d iggmtaines idy agrandangeymithecei vi ng
side when a liquid container has thﬁ?jirst %gbodinant of a reflective

menber) in whih BRI S0 THET O o e BIHE %l e WhGth s aiggist e o( D).
I't shoul d be 15 nof.ed here,that Flg%¥e %1i%n-jQFr§@£9#£ve %hgﬁ%{as seen

from di agonaP'y"apove, Of tife 'Si%Ue o1 e FUT1 €t (Ve M, 1f f aces
inward of a gt %Qp.tt‘ﬂep%rotaémm]s%xrtﬁéeecth’ Vt‘?\é"’%’ﬁt?ﬁacdigtaaitr{eﬁcheo' to the

| iquid container. Hereinafter, this enbodi nent of present invention

will be descrﬁiigﬁgé N gdgf)2idei dgefLgd B d @ IHOWiewd (@) ItHh ddafdnect i ve

menber 3U has st and 'second roof mrror units (reflective nmenbers) 30A

and 30B, and susfaite e olet amaldn tefiddte Hak mponiai nesf 1ec tiiteh t he
| engt hwi se 25 direction of its roof mrrors being parallel to the noving

direction A (mhmbeat iwdrth rthehirclo feartrapege mismowved)arsf Rilgurienki 60ant ai ner 7.
The first roof mrror -46
being a graph showing the distribution of the amount
of the light received by the receiving side when the
15 bottom surface of the ink container is provided with
the sixth embodiment of a reflective member with the
roof-shaped mirrors in accordance with the present
invention.
Figure 17 is a schematic drawing for
20 describing the detection of the state ("floating") of
the seventh embodiment of a liquid container in
accordance with the present invention, Figure 17(a)
being a perspective of the reflective member on the
bottom surface of the ink container, and the light
25 emitting element and photosensitive elements, Figure

17(b) being an enlarged view of the roof-shaped unit

constituting the reflective member on the bottom



unit 30A has eight roof mrrors 34A, and the second roof mrror unit 30B
has four roof mrrors 34B. The roof mrror 34A and roof mrror 34B are the
sanme in ternms of the depth (dinmension in ternms of noving 5 direction A))
and the angle between two reflective surfaces. As the ink container 7
having the reflective menber 30, the roof mrrors of which are in the above
descri bed arrangenent, is noved in the difection A by 10 the carriage, the
distribution of the anount of the |ight Teceived by the photosensitive

el enent becones as shown in Figure 9(c). As will be evident fromthe

di stribution curve of the anbunt of the light received by the

phot osensi ti vg, ft&ERNd s {16 A & dRtd e £! aPPBude PF(d] BeBAHCE the
begi nni ng of the novenent of the carrtage, two peaks (1) and (2) occur as

the ink contaidiématis dEMmerthd NrdPesKbw Bed | Be A i dihessa fieakerdr) tignd (2),
which are different by a difference (3), occur because of the difference in
t he nunber ofligiet 26nt oofngn ¢ Yanien betowete tpito fosais bnives ecbamei©of mrror
units 30A and 30B, in which the roof mrrors are disposed in parallel so
that their | eamd hiigereli Y20d) dreing parsthaatioc tdmawing i fpe shooveimant
direction A Referring to Figure 9(c), the lengths 25 (?fg and (5) of tine
are the sane.the shiftirg of the sligbodraddis  dueete nfhg nbf 1emt ¥ngfar di ng
each ink container 7 can be  -4? obtained by detecting the values of the
peaks (1) andf{ 2thefiRkeCRrtaiR%iti on curve of the ampunts of the |ight

received by the first and sech d, roof m'rrorfutgi{ts 30A and, 30B
respectively, and al sdj e 5L&i k5 & HAPR HT QP He Qb of the two

peaks (1) and, (Bl Afcd fcd N ARE" R ABLLA ARNG ARl urli Ly of 1k

containers arr h par al 1°el e carriage, the refl’ective nmenber on

each ink contg&@{néstﬁ@q%mg;ﬁ@@tofr tdhee F il ecdd & 19, $ on the

other ink containers, In terns the value of the peak of the stribution

curve of fohe gramininhof1idet |dntitt 19€ad Magkby. t he photosensitive el ement)
di fferent anong the peaks, so that the plurality of ink containers can be

differentiated. 15 TheFipgake NENti ©nehe rsddiet Preseidw oW esid @ ithd he peal s
or peaks of the distribution curve showi ng relationship between the anount
of the |ight metefieat byng hef photoSkst ive anattenenforard kimiial apse of tine
(X axis) fromthe beginning of the carriage novenent. 2Q (Enbodi nent 2)

Thi s enbodi mefRniaine ol faceandanesd whid fihetp et nigitenton s idi fferent
fromthe first enbodinent in that the first mrror unit is different in the

roof mirror depims f¢onthhP Al 1h Mibkclynte opRsharqd,imi Wifysti ment

will be scribedali.nargget il. Figure 10 is a drawing for describing the
second erbodi Weht20f22E5Cr I ecti ve nmenber in accordance

Figure 20 shows the various modifications, in
terms of configuration, of the roof-shaped mirror for
a reflective member for a liquid container in
accordance with the present invention.

20 Figure 21 is a perspective view of an example
of a recording apparatus in which a liquid container
in accordance with the present invention is mountable.

Figure 22 is a perspective view of a typical
ink jet recording apparatus having a conventional ink

25 container detecting function, for showing the general
structure thereof.

Figure 23 is an external perspective view of



-48 with the present invention. Figure 10(a) is an enlarged view of the
roof mrror portion of the reflective nenber on the bottom surface of an
i nk container, and Figure 10(b) is a perspective view of 5 the roof mrror
portion of the reflective nmenber. Figure 10(c) is a graph showi ng the
di stribution of the amount of the Light received by the Iight receiving
side when a liquid container has the secgnd enbodi nent of a reflective
menber, the roof mrrors of 10 which are positioned as shown in Figure
10(b). Referring to Figure 10(a), the reflective nenber 30 has first and
second roof mrror units (reflective nenbers 30A and 30B, and is on the
bottom wal I ofhd Meddkeid ] &I whidh tthaldnk edntHided Sshlwibeing arranged
in parallel so that their lengthwise direction is parallel to the noving
direction A digdre 2K icomicimasd ,7.add vtelrdts afs therguofibimg aechd he angl e
between at |east the two reflective surfaces of each roof mrror, the first
and second roof' mrrdtigdrairi4 iFNA garGoR t@ne idev icfala Hypitexlts of t he
roof mrror depth (dinmension in terns of noving direction A), they are
di fferent. Asinkhedmiaigmn.aishowy hmbigpnehe 3 efireadoms dandsewi3d® t he roof
mrrors of which are in -the above 25 described configuration and
arrangenent, Y€ RFAQF iar tnfon reaiog Ay sicding dderagfe distribution
of the anmpbunt of the |ljght received by the photosensitiyve el enent
becones as shown in FilgEEFEART)LS 14 SHenalds dranming dffodihHmE ¢ he
i nformation rgqgardi ach ink container, 7, the durati.ons (3),,and (4) of

§ :tll‘feghﬁur ¢ roeiggfl eoboaqeouﬂéioerrtrﬁ%ecf’fgfl}ehe dept hs of

the tinme the reIQﬁ:l

t he roof m rriq{l3 Ltr}jhr{& m“ﬁpqrp@jy%ﬁﬁé)o}zt_om surface of the ink
the Info

cont ai ner. Thus rmati on regardi ng each ink container can be

recogni zed by detecting dfie BE@E) A 4 JcrathiD HAVIEFPIYH ng to the
peaks (1) 10 and (2), or the difference between the durations (3) and (4).

As for the digwvitighattieon trmngtdie Ml tialidttof pdik icantsr refch arfr anged in
parallel on the carriage) the reflective nmenber on each ink container is
made di ff er enthd riork tdun treeifdeacy | st riimgrendders iotkd lmeotfloar anek, @ord ai ner s,
internms of the depth of a roof mrror, so that the plurality of ink

cont ai ners cdnldeeli¥q @ erty @ & drds shawinghd hturcitangesofin ithe t he

reflected light fromeach roof mrror unit is received, difference between
t he durati on@®yuntt Jy which the light emitted from the light

emitting element is received by the photosensitive
15 element after being reflected by the bottom surface
(reflective member) of each of the ink containers

shown in Figure 26(A).

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Hereinafter, the preferred embodiments of the
present invention will be described with reference to
the appended drawings. In the following description
of the present invention, the members, component,
portions, etc., which are designated with the same

25 referential symbols, are the same, identical, or
similar throughout the drawings.

Figure 1 is a drawing for describe the



20 corresponding to two roof mrror units on the reflective nenber,
difference) in terns of the duration of tinme the reflected light is

recei ved, anong the plurality of ink containers. This nethod, described
above, for identifying an ink container 25 based on the duration of tine
the reflective light is received has nmerit in that the duration of tine the
reflected light is received is not Iikqﬁy_;o change -50 even if the
anount of the reflected light is reduce ]by the mst) which is a problem
peculiar to an ink jet. (Enmbodinent 3) 5 This enbodi nent is another

nodi fication of the first enbodinent; it is different fromthe first

enbodi nent i t i : J8 I J6OT, 11 deS i g T i e of roof
mrrors f rom%tpﬁg%?gc%ﬁé;ﬂﬁﬁrﬁlﬁg lj{nf?ta. fi(lte'csttlﬂ}lécs “gerr'rlﬁ{)g(ﬁ nflrebnli t-‘liV\ll]lrxllbrir;f)lglr
described inchdt@atid i i@Wddehdes WA t3€ hardtg e U e, il descri bing the
third enbodi mrent of a reflective nenber in accordance with the present
invention. Firgyieelli((@) iis an iispegad wi eved dheaHeafe Middtdiveporti on 15
of the reflective nenber on the bottom surface of an ink container, and

Fi gure 11(b) membe rperasyke @iguerevildw )ofi st e seadfi analr oriegpordfi aheof t he
reflective menber. Figure 11(c) is a graph showing the distribution of the
armount of 9t heombgma trierejofed hey nefd datghte 2@embeoeiarndq siedeottie a | i qui d
contai ner has the third enbodi ment of a reflective nmenber, in which the
roof mirrorsaRPErgddis.i afedesd fHown tihe digectipn B)1L" Rerf éiigurg to Fi gure
11, the reflective nmenber 30 haﬁ first, second, and third roof mrror units

30A) 25 30B, ldRd -3der shewingydhe,onidi@dmrgdatignsiie itheresftai ner 7)
bei di t hat .all f m. L.lel to.the .novi

diroction A SHEE o) 1 2 SRR 7T e e e sotiehiRBePlor ¢ he
r 00F MM I Or ) teOQfe fTelctQl e Rl el TR He 1 ol B efifa (0, 130 S IV STENt
direction), and angle between at |east the tw teflective surfaces of a

roof mrugr) f3ohh@nld Idtre 8GN0 and, Highdd’ AQ% )M Mt ihliHig3¢he 30B) and
30C are the sane. However, the pitch B between the first and second mrror

units 30A angp3QBails ¥ ifdftar@idhifp amelde®mi tch C between the second and
third mrror unit 30B and 30C. 10 As the ink container 7 having the
reflective In the case of the embodiment of an ink
container shown in Figure 1, a plurality of reflective
members 30 are disposed in parallel with a pitch of
15 P1. Each reflective member (which hereinafter may be
referred to as mirror unit) 30 is transparent (formed
of transparent resin, for example), and comprises a
plurality of "daha" prisms (which hereinafter will be
referred to as roof mirror, for convenience), arranged
20 in parallel. A "daha" prism is a prism which is V-
shaped in cross section, and has a pair of reflective
surfaces positioned relative to each other at a
predetermined angle (90° in this embodiment). More
specifically, the top surface of the reflective member
25 30 has a plurality of rows of roof-shaped mirrors 34

disposed in parallel, and the bottom surface of the

reflective member 30 is flat. The pitch P2 of the



menber 30) the roof mrror units of which are in the above descri bed
arrangenent, is noved in the direction A by the carriage, the distribution
of the anmpbunt of the |light received by the photosensitive el enent 15
beconmes as shown in Figure 11(c). In the case of this enbodi nent, the pitch
(4) between the first and second peaks (1) arid (2) is determ ned by the
pitch B between the first and second roaf, mrror units 30A and 30B, and the
pitch (5) 20 between the second and thirdzpeaks (2) and (3) is determ ned
by the pitch C between the second and third roof mrror units 30B and 30C.
Thus, the information regardi ng each ink container 7 can be obtained b

y
det ecting t heJusmaerr e e PRAKS (1 mi*ﬁf ;ﬁ@?ﬁ]oeﬁgegjié}ﬁ . Pegks (1)) (2))

and (3)), and the pitches (4) and (5) between acent’ two peaks.

Further) the dddsirmidon ¢ Lauci NhEaG i is 4 GaNLAI e &N be obt ai ned
based on the points in tine at which the peaks (1), (2), (3) are detected.

In other words) it carn hie i wingedppadehestddgp e ahsqlatee posi tion of
the reflective nenber relative to 5 the ink container on which the

refl ective newharce sligdinerdf dme,thehef qoinurceet id yphafto nikC adntmw, neard &/ pl aced
in parallel on the carriage can be identified in terns of the color of the
i nk therePn) phe imsansidt ive eflemanty S dentler 10§ fdismraed isp tttahunber ,
position, 10 and pitch of the roof mrrors, fromthe other reflective
members, on &ddd dre el qy urhe ingf lgrctiivie o meld Witdo theat they can be
identified b% detecting the difference jn thg{qnunber Qf the peaks of the

di stributi on PFFFIREG Theé tegmingd g Aqtween $he Prttei ved by the

phot osensitiv enent itch between the adjagcent aks of the

di stribution Sgltf%lvaecfgeaonfd t‘tlii}(:"m'rne 0 \Eﬁ’& r"begqbeec‘jt ia‘ﬁ)e qq({g\#t}’q?gﬂé%ﬁ on, anong
them The nu Qf t \V/ rged distribufjon curve can
be detected) ?a%gﬁlg}:ﬁ{%% as t qu‘mé}%t %g}%%ﬁlsge%?sgijlg& ggqﬁeg[i]tt Lﬁdée’t ected by
the phot agensiHery &t i1 Hor th iHeAALY Ay dhk& LAith LU Mal ue

(threshold value can be set low). Therefore) this identification nethod,

descri bed abaweeridsed ign ddipdrub@osift itdie ey erdasy i feqd 25 peaks, can
tolerate the differences anong the reflective nenbers which occur during

t he manuf act ureecofd intge apafd redtusve FfentiEggrepriaw )di ndet He gienef it of -53
making it relatively easy to manufacture the reflective nenbers, making
therefore it epdddiimie sisle ddudd sore tie duiamn ddwet dilgdhrt gesteiving
side. However, the two sides may be integral; in
15 reality, an integral type emitting/receiving element
is 1in use.
In principle, it is mandatory that the
outward surface of the reflective member 30, having a
contour like a row of roofs 34, is in contact with a
20 substance, which is substantially different in
refractive index from the material of the reflective
member 30, and which is not in liquid form.
Referring to Figures 1(b) and 1(c), the paths
of the light 3000 from the light emitting side to the
25 receiving side (photosensitive element 32 in the form

of photo IC chip) are represented by the combinations

of solid lines and single-dot chain lines, showing the



(Enmbodi nent 4) 5 This enbodinent is an exanple of a reflective nenber in
accordance with the present invention, having only one roof mrror unit

whi ch has two subunits different in the angle of the two reflective
surfaces of a roof mrror, it is assuned in this case 10 that the nmeasuring
area of the sensor on the light receiving side is dividable. Next, the
details of this enbodinent will be descrjbed. Figure 12 is a schematic
drawi ng for describing the fourth enbodi‘trent of a reflective 15 nmenber in
accordance with the present invention. Figure 1 _2(a) is an enlarged view of
the roof mrror portion of the reflective nmenber on the bottom surface of
an ink contai Fi e . spectiv iewof the roof mrror
portion of tk’l‘gﬁﬁe%r?& iV{I/lgﬂgb tjinééngj?elrél?tn |guregn%lt2{(ea(f.tvr |"g';uree 12(c) is a
drawi ng for i ticad e ' ' i ve nenber
and detecti ngﬂg\gpﬂ;?la tr}gld(%gh(lo[g%sneﬂﬁcﬁﬂv%]e e%tgteﬁl\f%gﬁé rtg)rﬁ{(ﬁrlksﬁe;d el enent) in
this fourth endi Bndirdfied ey 1HY U4 ULt RR Mda&s 3@(a)and 13(b)
are graphs showi ng the distribution curves of the anount of the |1 ght
received by tgw-tiditar ecgievidihgliedaldd dileid ourdds in Sheradimmnt, in
which the roof mrrors are disposed as shown in Figure 12(b). Referring to
Fi gure 126a) represeftl edie Vid glenyert 130 dierm tdagtesf Taofion reorthemi t havi ng
eight 5 roof mrrors) and is on the bottomwall of the ink container 7,

bei ng di sposdd &itddsbythst dwdth marrainse|340 tTHet llght cofi tniimgrsidy e
parallel to the noving direction A of the ink container 7. In terns of the
dept h (di mensisofqth a@rimpest widily jsafondsnsiarg means r sstdiord9 @l | the roof
mrrors are the sane,, However, the reflective menpber 30 has two sections: a

first section®i nd R Y Sof Hhe dEh 32804 diintd g #%Hh ¢ he ri ght si de of

the draw ng, and a secgqnd .segt.i Vi the next. three roof myrors 34b.
The 15 roof mrror 34;[%aendlsirggloﬁ‘ %O:bﬁo(r'ﬁ%fﬁ'gd?gt )cjli]fgfr{e}r)erﬁrqtlr?(iwé{ angl e

bet ween af Iqq§ﬁ,t > f jVE : e r LI T Referring to
Figure 12(c), wt hthl%htep%rie tIeeécot%lq{/dee %mgr eispr?ggss rutg t?rdgé{ écg{edescri bed

above, 20 the ddriya @it LR fd ANttt -FOUMNMGE d e g Ly the
reflective nmenber 30 is reflected by the first and second sections of the

reflective myypoerhe3@rdtddsid e s2afrd8dy,0lche34@® ralthe ,0@ff NiHed or s 34b,
respectively, into two fluxes of reflected light) 25 which are condensed

ont o the photresdhsiitinog dé4enpitsidZoned trie ls o diomerch tdishepoiatt -asour ce
| i ght 31 and photosensitive el enment 32 are disposed within the -55
predetermined angle, and returns, being thereby
15 condensed approximately in the form of a belt, to an
optional point on the light receiving side
(photosensitive element 31 in the form of an array).
In other words, the returning light, or the reflected
light, is convergent in terms of one-dimensional
20 direction. Further, on the array of the
photosensitive element 32, a grid image, the pitch of
which is twice the pitch P of the reflective member,
is projected as shown in Figure 1(c).
Next, referring to Figures 2 - 6, a
25 reflective member in accordance with the present

invention employs a reflecting means which makes light

condense only in terms of one dimension. The



range of the downward projection of the reflective nenber 30, as shown in
Figure 12(c). However, as long as the roof mrrors 34a and roof mrrors 34b
can be illum nated by the point-source light 31, the point s |light source
31 may be di sposed outside the range of the detection area of the

phot osensitive elenent. As the ink container 7 having the reflective nenber
30) the roof mrror units of which are iy the above described configuration
and arrangenent, is 10 noved in the diréction A by the carriage) the

di stribution of the amobunt of the |light received by the portion of the

phot osensitive el enent corresponding to the first section (34a) of the

reflective meihe’s 3Qridd ddh® itk a1 19 el Rembe ARRUN o the i ght

recei ved by the portion of the photosensitive elenent corresponding to the

second secti @edc3Medfid ROmpRilieeh @ MRMSE i3 ryPeed R A vehown in _
Figures 13(a) and 13(b), respectively. Therefore, the information regarding

each ink 20 emmitaimerthzandfd ecadegnisued dey wFasdiicny itshe 1arouid afs t he
reflective light (1) received by the point of the light receiving side

cor r espondi ngdat edhevidfroradmeritnuondd Ifmi.r st section of the reflective nenber
30 and the anount of the reflective light (2) received 25 by the point on
t he |ight recei vi ng sifdguder edsomdisedeng tillge dvapdme Joati on of the
reflective nenber, shown in Figures 13(a) and 13(h), detecting thereby
-56 di f f er endeSGT itH@O gk oFslinaryr refd eshdiyst nembere idE ected | ght

between the first and second sectjons of ,the.reflective nenber, described
regar di ng t h& &fi ahé’r?m?d’ir O Q’lﬁ‘rl(?%g)l)s tHe tagng: iish contede wiithe 5 t he

reflective light .is. r i ved he first .a secqQnd sect,ions..of the
reflective 8Pf“8é§§$ﬁbed‘3g§ ﬂﬁsn&%Fhélggéoﬁggﬁﬁbggi&@ﬁt%gﬁﬁgure 10),
the pitch bet i t S el NG 0, ot regl j l.i ght
receB;ion, df%?ggéﬂggfﬁﬁhﬁﬁggrégﬁggtfygkgkg%g g ngé3%¥£ﬁ$%§ﬁ%%y gn t he

light reqei vigg 13 cteleb%tﬁm%@eh@qtfiiv_restemm@n&egqn@ys%tgi FS t@fe the
reflective nmenber, described regarding the third enbodi nent (Figure 11). As

for the identidfileattiione cluriflagepl3dadl iolfy tble irelf 1eentiaienaembé rdidgposed si de
by side in 15 parallel on the carriage, a reflective nenber different, in

t he angl e of Irh&itguorer ¢f,| ddiel vie tegtfiage meahnsa coopir Lisiesr:orthef ldgbh of t he
two sections of the roof mrror portion, nunber, and position, fromthe

ot her refl ectdorraeenverhotiosepisiddyeors leaen t4B2thdheo 1diglntal ity of ink
containers 7, so that they can be identified by detecting the peak val ues
of the refl edi®S®IYigh Sudifece: Ofcehisch Heé FO¥R vaPh¥W*ofin: Bd zesf P&Et ed |i ght

anong th pIurqgit of ink.contain rz% descrihed reqgardin tq$ first
enbodineﬁf, RGO V6 meabETe _efﬁ@' F@gifféﬁyerégggﬁfﬁn%oﬂi fﬁ}ence_in
the duration (ﬁhéﬂ‘%é %fdaet%tde%'t'hg'}%fﬁ%%&@%‘e%lﬁﬁi‘i%mt'%‘ilﬂx'.“r%‘h'ety of ink
cont ai ners, described regarding the -
dotted lines in the drawing represent the light paths
from the light source 1 to photosensitive element 32
by way of the reflective member 30. Based on
20 geometry, the width Lwl of the portion of the
reflective aluminum film 30al, corresponding to the
effective flux of light, is 4PDWy:Lwl = iPDWy. Thus,
if the size of the photosensitive element 32 is 400
pm, the size of the above described portion of the
25 aluminum reflective film 30al, corresponding the

effective flux of light, is approximately 200 um. In

other words, the amount of the light from the light



second enbodi nent, pitch between the adjacent peaks of the aforenentioned
distribution curve, timng of the reflected |ight reception) difference in
the point of the reflective light reception anong the plurality of 5 ink
contai ners, described regarding the third enbodinment. In this enbodi nent)
only one reflective nenber 30 is disposed on each ink container. However,
two or nore reflective nenbers 30 may be di sposed in 10 parallel on each

i nk container. (Enmbodinent 5) This enbodiHent is an exanple of a reflective
menber in accordance with the present invention, having only one roof
mrror unit which has two 15 subunits different in the roof mrror count.
It is assuned.j iS5 C that. f. i .t s n the

i ght recei vi%r%ﬁs(‘fegeﬁ 's ﬁﬁdagdbﬁ%%aélgmég%&g{tg%egso J]I%rﬁ geqze%éﬁ% ment

wi |l be descrqobed. j 14 is a schematic drawi ng for describing the
fifth enbodiégﬁtqg%agnﬁg?#%@fTve menber in accordance with the present
invention. Figure 14(2aphd Seara tS¥ S DE QMR ﬁﬂyagéyﬁ(dﬁgﬁgybéyntlon of
the reflective nenber tin the bottomsurface of an 25 ink container) and
Figure 14(b) betwkeRertdize phot® 6w 10Pg hthd @it Ibotiele R@mbean 30f, t he
reflective menber in Figure 14(a), Figure 14(c) is a drawing for show ng
58 the 6ptiagal thed amicansthiqf Hdtghete retded veaf lbgcttihnee pherthesrerarid idet ect i ng
apparatus (photosensitive elenent, light emtting elenment) in this fifth
enbodi nent ofe emendy Sferits iasv dmtlilows :Fi gures 14(a) and 14(h) are graphs 5
showi ng the distributions of the anpunt of the |i,ght received by the |ight
recei ving si de ofamuyd lf jxft HighdodPfrerdt)( 41 bAMCEN t-he roof mirrors are

di sposed as shown in Fjgure 14(b). Referring to Figure 14 like the
fourth enbodi nent, thil*lst%é‘r?’(?otjj”l Ef’%ta Srehemad 10 drawing fan Witthas a
single roof m.rrar, it vi ng..ei ght .roof m.rraqrs, and.i s t he bottom
Wallg of the :?r“? g&#{i}l r?eqt{%ﬁ %&Wﬁ%ndi%]&osreeg]lseg ‘tlﬁfgt .maﬁqbefogf% 'm'™Fors are
bar al ! e 1b0 L MU AT of ediifadd K VIO FrieTprbsddt L erTE of Lhe

dept h (di mensi on In terns of carriage novenent direction), all the roof

mrrors are th&esafRn, HAWRYEthe RE SIRfJRC trefe dRIRRr <33 et WO secti ons:
first section having five roof mrrors 34a, counting fromthe right side of

the draw ng, @ndGecwidtSearis aayhdd 1@ fidiadiexio by eadfoafi rddryi,rrors 34b.
Unlike the fourth enbodi nent, the first and second sections (34a) and (34b)
of this enbodingerntheofphidieseefdiddivieve mpreydr 320 are different in the roof
mrror pitch, although they are the sane in the angle between at |east the
two reflective surfacdheftwegsirdmaesofo frigacdy o fRdber M-sdrapedri gure 14(c),

with the reflective nmenber being structured as described above,
15 grooves in Figure 3 are assumed to be virtually equal

in reflectivity to the above described aluminum
reflective film. Thus, the angle (Ra) between the two
reflective surfaces of the V-shaped groove is set to
approximately 95 degrees so that the light paths

20 become approximately the same as the preceding setup.
More specifically, referring to Figure 3(B), as seen
from the direction perpendicular to the V-shaped
grooves, the light paths in this setup are similar to
the light paths in the preceding setup shown in Figure

25 2(B); there are virtually no differences between them.
However, the light paths in this setup as seen from

the direction parallel to the V-shaped grooves, as



-59 the light emtted fromthe point-source light 31 toward the reflective
menber 30 is divisively reflected by the first and second sections of the
reflective nenber 30, having the roof mrrors 34a and 5 roof mrrors 34b,
respectively) into two fluxes of reflected light, which are condensed onto
t he photosensitive elenent 32, In this enbodi nent, the point-source |ight
and phot osensitive elenent 32 are diqu; 1 within the range of the downward
projection 10 of the reflective nenber , as shown in Figure 14(c.).
However, as long as the roof mrrors 34a and roof mrrors 34b can be
illumnated by the point-source light 31, the point-light source 31 may be
di sposed out giflg,d N& MANEE 3 (e L Eil a7 A2 1Glont Mok APLGRENSI ti ve

el enent. As the ink container 7 'having the reflective nenber 30, the roof

mrror units p9fe Ml iGly et up) SHERMARLY Figese iRad ;Carfd gw atHien and
arrangenment, is noved in the direction A by the carriage, the 20

di stri buti on seftuphd sarddgdr afharhewl ghi theceireedding e tugrti an of the
phot osensitive el enent corresponding to the first section (34a) of the
refl ective metber 3@rdmnd tthee rdéifdiecitivie oemblert 3@ anddnta @fl urtad iltiyght
received by the portion of the 25 photosensitive el enent corresponding to
the seconfl s&dt itdre (M) mdfrndns rlefddsca yang@rhamoggit wdcdme dd &difown in
Fi gures 15(a) and 15(b), respectively. -60 Therefore) the information
regar di ng eadiamthiheodtighie emddit ing edeagmitzd® Bhenwhatoseqsitd vanount . of

the reflective light (1) received by the int of the |light receiving side
cor r espondi néﬁte(g‘ec%rfe 3% é’ffortg‘r?erﬂ‘?\o&ﬁéﬁ’“ﬁor‘}s)t Ssection of the reflective
menber 30 and the amount of the reflective Liaght (2). receiyed.hy the point
on the light receivind $i'de ‘&t E&F innéﬁts&atq‘r?g (s? ct(%‘r‘fn&nset}‘tei I8 t he

reflective ngﬂpﬁr 0 i i 1 3( (kyy, d j her eby 10
difference int éxbzgkgggiggﬁg fﬁ%ﬂéﬁﬁﬁ%fﬂgﬁm%ﬁég%%flgﬁﬁg%hﬁﬁé%t bet ween
the firsgganggeqq tsqgtdnp%eofutég& eefiltQGtigv @ 1RRIEkAY 31deSGS iked regarding

the first enbodinment (Figure 9), the duration of the tinme the reflective
Li ght is recemumeibdnd ke targdt atdeliyisqc @ad nredlyl nlgjueft itfe thef | ecti ve
menber, described regarding the second enbodi nent (Figure 10)) the pitch
bet ween t he atjcacenteguedleed tangleg Raf. t He mrefalddiyi,verdti gmtlyr dsethieon,
difference in the reflective |light reception point on the Light receiving
si de bet ween A@tttheguiidest tand hee odred osemsiidiyeofe iementefZecthiite menber,
descri bed regarding the third enbodi nent (Figure 11). As for the
identificati s tthdhs drepattiprof( filyx Odntldihdr FePrisepdssd i de by side

in paral llgl (H]ot;[theed Clairnrelsagleri Paigruexjel et%c(tAl)V)e sr)rneurlg%%rrical in position

to the photosensitive element 32 with respect to the
light source 31, since the angle Ra is set to
approximately 95 degrees.
Figure 4 is a schematic drawing of the
20 reflective member 30 comprising a plurality of V-
shaped grooves (which sometimes may be referred to as
roof mirror unit). This drawing shows the approximate
light paths through which the light from the light
emitting element 31 of the photosensor PS is guided to
25 the array of the photosensitive elements 32 by the
reflective member 30. The effects of this setup will

not be described here, because they are the same as



25 different, in the roof mrror count and roof mrror pitch) fromthe
other reflective nenbers, is placed on each of the plurality of ink
containers 7, so that -61 they can be identified by detecting the peak
values of the reflected light, difference in the peak value of the
reflected light anong the plurality of ink containers, described regarding
the first enbodi ment, 5 duration of the .eflective Ilght reception,
difference in the duration of the reflected | i ght reception anong the
plurality of ink containers) described regarding the second enbodi nent,
pitch between the adjacent peaks of the aforementioned distribution curve,

timng 10 of tihad &ff i hd tutsHRGERN PLgulid fer engp d ide At A}t of the

reflective |ight reception anong the pIurallty of ink containers, described

regarding thaeberd 3pnaadioTgitiddd d Nias RO TRNOF ey 1A aflgasti ve 15

menber 30 is disposed on each ink container. However, two or nore
reflective mameerld g3t remi tid i syiesratht 13 1Pyl [ﬂfbt&&@héi&lﬁv@ont ai ner.
(Enmbodi nent 6) This enbodi ment of a reflective nenber in 20 accordance with
t he present. eilewemtiso32 $hanrodief iredtlieart iofe tiembfer s10 t gHawit Hrenbodi nent s)
in ternms of the reflective nenber arrangenent. Mre specifically, the two
roof mrrer ddigusedd .chaariagitdsodddti b liumd nwre g ey tdvisodiidemt  ar e

di sposed 25 perpendicular to each other. Next, the details of this

embodi ment wi || be deddEWéEdS Hisydr é‘ci’@“idstié: @d??é‘ﬁd’(& ddrawing for  -62

describing t si xt h enmbodi t, . of ef |l ect in accqrdance with
t he present ?‘ﬁ\? &ﬁlg ﬁrﬁuggnlté’(ea eaf{secam‘ %Cetv?rv@f €Toof mrror
portion of t N fI the b ton1s rfa of an 5 .ink

contai ner) an F:E‘;igufi tlJlbc(abn)m%" snear per s'fiﬁé:é’trl i e"w q‘t%r? &e% rror
portion of theieiiiehl Idhe (REAT drbuf gl %b%%a)d eddiYet Jo% is a graph
showi ng the distribution of the amunt of the recei ved by the |ight

recei vi ngosi g1 s0R faicah meatre%oftdﬂtrﬂeorp%oﬂp%rae&e Iosfp%%d &% shown in
Figure 16(b). Referring to Figure 16(a)) the reflective member 30 has first

and second r qdfi stanice) WetweeIDANNGHIABsendiorh P erdi Sfeade@ tikesuch a
manner that the roof mrrors of the first mrror unit 30A are 15
per pendi cul amembetrh@0r.00fF igumeorsd AQf rtelperesendrsd ar geftup in which
the photosensor PS and/or reflective member 30 have
been moved away from the standard positions in order
15 to increase their distance, whereas Figure 5(B)
represents the setup in which they are at their
standard positions.
In the case of the reflective member shown in
Figure 2, the amount of light detected by the
20 photosensitive element is practically proportional to
1/(distance)2. Therefore, if the gap 30002 in Figure
5(A), equivalent to the distance between the
reflective member and photosensor PS shown in Figure
2, is twice, for example, the gap 3002 in Figure 5(B),
25 the total length of the light path, that is, the sum
of the distance of the light path from the light

emitting element to the reflective member, and the



mrror unit 30A. More specifically, the roof mrrors 34a making up the
first roof mrror unit 30A are perpendicular to the noving direction A of
the ink container 7) whereas the roof mrrors 34b naking up 2Q t he second
roof mrror unit 30B are parallel to the noving direction of the ink
container 7. In terns of the depth (dinension in terns of carriage novenent
direction), roof mrror count, and anngnﬁptmeen at least two reflective
surfaces of a roof mrror, the 25 first "and second roof mrror units 30A
and 30B are the sane. In order to nake it possible to identify each ink
contai ner, however, it is necessary to make each -63 i nk container

di fferent froatdifle gk GRNBIZA pdth FHoPt HOS BRGNS rfdifbesxanp! e,
roof mrror depth, roof mrror count, angle between the two reflective
surfaces of ad adfe PHI W sedH0fi vl fedibadi ! G Mlghire &Y D Prigsentd in the
descriptions of the precedi ng enbodi nents. As the ink container 7 having
the refl ecti wavirenigra t3W n thiggumaofs (B )r.r oiThetdfoef, Wheclandumt o ft he above
descri bed configuration and arrangenent) is 10 noved in the direction A by
t he carri age,thtend iditsit rdetietd tord dfy tthe arhmtmisesfsittierd iejlememgcei2vech by t he

| i ght receiving side becones as shown in Figures 16(c). This distribution
of the amBuntFigfunend (A ghts ranpatopdarate vh & S¥hotiss amactiiva leltemmst, i s

anal yzed by 15 the detecting apparatus to recognize the information
regardi ng eadf ithe @uthaf thiesdiight ke tesdeddn Hihe enbodi nent) the

plurality of ink containers can be idenfified jn terns of the color of the
i nk therei n BRI VH etclff'é“% vati Ten® (Bt ai ner i denti fying

nmet hods descri bed regayrding the preceding enpbadi ts,. .based on the
characteristics of thgioﬂva‘?‘%el}'n 15'? el‘ﬁ’e C&’i%t rolqil;ﬁ)t ir%‘r?qc? rtvlé'eofmet $ Yamount  of

the reflectedd iﬂ&htié%g‘gj;ﬁ/% tﬁfﬁ&?,ﬁ% )%, %h@%s%éxgg for each

i nk 25 container. ( nment I's al\clfravm ng for cribing the

- 64 posi 100N, dd MRIPP P AN d19;t HeOML i Rlevec tldddy R Of a liquid
container in accordance with the present invention, relative to the liquid

cont ai ner nowtd syt dre fledertiK J2ut inea@reianN® 5 tARPAidtdd.idm gur e
17(a) is a draw ng for show ng the reflective nmenber on the bottom surface
of the ink commilner] td dtite griiarte g dHigueet 3 (@d plonege ispendend] enent .
Figure 17(b) is an enlarged perspective view of the roof mrror unit making
up the refl e@n whel@arenishrs tomaele Bt tdrhls bref Anglegrs iaed ifirlemcont ai ner .

Figure 17(c) is a drawmng for showing the |ight path through which the
light from tA&gugi itk 3y HBren®©On stb@or‘i’gé‘r?s‘ed‘aé’rﬁit'o tige aMddsensi ti ve

element. 51 0We il Dsdit VP oy " D LB 1/ 19 A¥dtnt,

in terms of the direction parallel to the plane of
Figure 3(B), may be said to be proportional to
1/distance. 1In other words, a reflective member of an
ink container in accordance with the present invention

20 is also superior in terms of the effect of the changes
in this gap upon the amount of the light detected by
the photosensitive element.

Figure 6 is a schematic drawing for

describing another effect of a reflective member of an

25 ink container in accordance with the present
invention. As shown by this drawing, this reflective

member is also superior in that even if the angle (0)



15 through which the light fromthe light emtting el ement is condensed
onto the photosensitive elenent, when the ink container is "floating".

Next) the details of this enbodinment will be described. Referring to Figure
17(a), the roof mrror 20 unit (reflective menber) 30 is on the bottom
surface of the ink container 7, with its roof mrrors being perpendicul ar
to the moving direction A of the ink comaqi ner (carriage novenent
direction). Cobviously, the direction in ich the roof mrror unit is
aligned 25 is not Iimted to this direction; there are various ways of
positioning the roof mrrors as in the first to sixth enbodi nents. This
enbodi ment | of tfd Eract Brd aRchiidr td@ire 14t ¥ NFo ofhd he cross section
per pendi cular to the noving direction of the ink container 7) each roof
mrror is gi\potasdnsod@® dhapeed hathd hearaant eim ofhidls thy Viatghte is on
the ink 5 container side, as shown in Figure 17(b)) and also that, in terns
of the cross fyast iidre phirght edodcd hiss nvideyl dio eldie grhafoddres i tikvecont ai ner,
the reflective portion of the roof mrror unit (reflective nenber) is given
such a done ditapelathai? thie dentrgf fcliie neuhewailrrenasingn the ink

contai ner side, as shown in Figure 17(b). Referring to Figure 17(c), as the
li ght eni Pt ed i\ gBntIRE 152996 ¢ | &' igMnass tih idelandr (&) ref | ected by
the roof mrrqr) or_roof mrror unit (reflective nber), structured as
descri bed abd¥ T§TLECHINE SRR otfhl 1§ tondenR LRI 4RSeRHt 1 ecei vi ng

side. Referri to Figure 17(d). if.the ink container is "flqgating" in the
Z direction, ﬁé‘??egh‘?lﬁ%qqlle e b%f’%ff'ucet rueqqréciiq}eflea%%tero{ ¥i nensi onal | y
condenses ont e]%ﬂ%;' t %ﬁﬁﬁnﬁg ' | « di fferent 20 from
the spot ont olq\/én ch i 1\,\‘8&[}? dﬂsﬁa@_{é@ on enjséeddéll\e/\ﬁénee{@eptl)ln'ﬁl g:%z_ﬁ't ai ner was not
"floating”. Wiether amd fesOPigdd&bdde | tHd el dPle PO £ iQf OF

"floating" can be detected by reading the anount of the deviation of the
spot on tihe photlasensid ivéntd €rEnthavitg® avd ialy tde 2D 1higiti tyefdfect ed by
the reflective nenber of the ink container condenses, fromthe normal spot.
(M scel | ani es)-shaeid prodves dese nodr idesior i {dida oni t tike ghtesttrébuitn on of t he
anmount of the diffracted portion of the |ight received by the

phot osensi ti Vidiee|adremitu e anrauishdwh whi athet hy aptsh { Ainpw aédhed(ldghtio(c))
11(c)) 13, 15) and 5 18}) presented for the description of the preceding
embodi ment s. @Migkiring & famenty i 1y Fbhdebsd it PRACHIHEBR i on of the

t of the diff d portion of the Ii ived by the
phot Osensi 18 'ch Ufbrt?. b 7 GHITRP TP g el TR ehie 1705 e itired ¢ hat

the 15 member, shown in Figure 2, the reflective surface of

which is flat. In other words, in the case of this
reflective member 30, the reflective surface of which
has a single or plurality of V-shaped grooves, even if
the distance (gap) between the reflective member and

20 photosensor varies, there is hardly any change in the
amount by which the light from the light emitting
element is detected by the photosensitive element.
Also in the case of this reflective member 30, the
amount by which the light from the light emitting

25 element is detected by the photosensitive element is
insensitive to the changes in the angle (8) between

the photosensor and reflective member; even if the



di stribution curve of the anbunt of the primary |light received by the

phot osensitive el enent has three peaks. In reality, however, there will be
ot her peaks, resulting fromdiffraction, before and after 15 the three
primary peaks, in ternms of the time having el apsed fromthe begi nning of

t he novenent of the carriage) as shown in Figure 18(b). This secondary
light resulting fromthe diffraction of_jhe primary |light can be read by
the various ink container 20 identification methods used with the first to
si xth enbodi nents, in order to provide additional ink container
identification methods. More specifically, by setting the sensitivity) or
threshol d) ofaddiee Pfwf asesddd Ver e MhAPNtor tth@ ValHe &dld &g thipn the
peak val ue of the amount of the diffractive light arriving at the

phot osensi ti vitheel erght , rédv v id fp@et esh pasducds oferdshariteigl. | i ght can be
detected; in other words, it can be recognized as a part of the |ight

refl ected by the refl ebtitve mefdaringlhiay df ignede i1, cdre hearmead fiy the ink
container identification nethods in accordance 5 with the first and sixth
enbodi nent s) whiar didre t ol ghrovii en alddd tliiogletl stethodS3 I drs itdent i fyi ng an i nk
container in terns of the color of the ink therein. Further, when the

di st ri but Pon dimensiginahly aandressd the e meflddigmve memdiendvidd t he

phot osensitive 10 el emrent has three peaks as shown in Figure 18(a), there
is, in realitB 48P of the distribution curve of the diffractive Iight
bet ween the adj acent aks of e primary |ight. However, these peaks are
hi dden by the peaks oﬁﬁltq']%reprﬂf(t@ryl"l iagt‘ftc?i]e g sieetipnal, yiew ol o he

di stribution V, t gqgupf t qiff tive liaght ich are | ower
t han t he peakt(silb%fae[ﬁ?eé erblesrrary |g%f)l€2:§tplg}§£ s"{eglfﬂéyr ’b_eaftor%e p’e%r? “fter the
three peaks Qfedfiddd By {d Ate VISHGE Hodil il NG R gpsed after

t he begi nning of the 20 novenent of the 1 nk container (carriage), as shown

in Figureol8(ine dubval M¥svasdsd rdriactiveCigiddle @ iledN@@MBMe | S Made to
increase the pitch of the three peaks of the distribution curve for the

pri mary | i ghtrefila tpisak sneafbdrhe disstihilxutdeart icir W ftdve tried 126 tdivief r act i ve
light in order to nake it possible to recognize the diffractive light as a
part of the menibeot dcs [nqffated tatiaitpes gidiled itomaleack itsh®o, -a68 diffractive
light as well with the use of the above described ink container

i dentificati & nigtidideal membedrddiee Iataralhaalil of whighiihase®bodi ments in

order to provi.de itio ink container 5 identification nethods.
P pluré%%%y oguﬁ—shaped grooves, as gﬁown in Figure 7(B)

15 is obtained. The present invention is characterized
in that a part of the V-shaped groove on the lateral
surface of such a cylindrical member is used as a
reflective target; the present invention is
characterized by the "second reflective function" of

20 the reflective member. More specifically, the
reflective member comprises a plurality of roof
mirrors or roof prisms, the reflective surfaces of
which are curved in terms of the lengthwise direction
of the grooves, and a part of which serves as the

25 reflective identification target OE. In the case of
the reflective member in Figure 7, the reflective

element OE is comparable to a combination of the



In the case of each of the preceding enbodi nents, the reflective nmenber

enpl oyed a plurality of roof mrrors, which are shaped as shown in Figure
20(b-1) and are arranged as shown in Figure 10 20(a). Also, the light from
the light emtting elenent is condensed onto the photosensitive el enent by
being deflected twice by the roof mrror. However, the configuration of the
roof mrror enployed by the reflective_qﬁqber in accordance with the
present 15 invention does not need to belimted to the above descri bed
one. For exanple, it may be in the shape (triangular - polygonal pyram d)
shown in Figures 20(b-2), or Figure 20(b-3). Further, it may be in the

shape shown 13 tEir@ur @u3deRed off Ao Mderdfi dad ft%‘lrlpc%t%% Udrfed | ndr i cal

surface). Also in these cases, the light fromthe light emtting el ement
can be defl egtigdrew7qe )as ssRowWe Hehaftidusee 300612 i edl( &t3)s pAQdne 4) . and
20(c-5). Further, in the case of the preceding enbodi nents, the |ight from
the |ight enphtriaided| emernthe?®ricovdsf,l edt @ exlayplle oF. aHewictierven if the
light fromthe light emtting elenent is deflected nore than twi ce due to

t he enpl oynemembe rampdiey gonalf @y mpdmira)l iitty of- Ghel abpvesidelse rtidbeabt ai n t he
sane effects as those obtained by the precedi ng enbodi nents. In all of the
first to 3ixrgfdesddveestienemtie (0 ddsroses: imadamad led ,mbedngef | ecti ve
menbers. It 5.is obvious that even if a given ink container has only one
reflective mdhhé&ned; in dheoddingicd iog Pée%t@ﬁ&sbhénﬂnflééﬁ@aﬂﬂéw d$ it isin
the case of the first to sixth enbodi ments. | n conparisqn, the seventh
enbodi ment hésS hFVa5ﬁ§ P@ﬁ%&ﬁﬁkﬁ¥qﬂﬁhﬁ¥'PfHﬁﬂgvéﬁfﬁf@téygnWeWbFHé sevent h

enbodi nment h§ %@gp@r o reflective nenbers) it can be detected as it can
be detected en P fhas ‘0 I'y one reflective nenber. Further, in the case of

the structure of eachg@ffelh§ gl RQ ﬁﬁgugggquﬁ)egggdﬁng[sth%he nunber and
er, p

15 configuration of a reflective ne as well as haw 'a urality of

reflectiye npeRerendigiaicighded i3 ¢heDI-BLItIBn aAmeRThORRis F | ONg as
the space is available on the ink container. It is also possible to

sel ectivel y chebiabevehdesiceddedidny-ehapeidrgrosved,aandrd ng to ink color.
For exanple, it is possible to enploy an ink container having the first
enbodi nent ofrederenitdetli wd gme@feris as poliati ok dcbet aofkatibor nmagenta i nk,
and an ink container having the second enbodi nent of a reflective nmenber,
as the ink 25yeBetavné@xisor PelPodnti KR, 1Al dbei poiimd ,cd9ewhi chhdhet ructure

of each of the first tq _seventh enbodi nents, the reflective -70
reflected light from the reflective member condenses

15 when the reflective member is illuminated by divergent
light from a light source disposed at this point. 1In
other words, if the roof mirrors of a reflective
member, which arranged on a flat surface, as shown in
Figures 1 - 6, are arranged on a cylindrical surface

20 as shown in Figure 7, or a spherical surface
(unshown), the reflected light from the reflective
member condenses two-dimensionally.

Next, referring to Figures 8 - 12, various
manners in which the reflective members having the

25 above described optical properties are placed on a
liquid container will be described.

Referring to Figure 8, herein, the reflective



menber is in the recess of the bottomwall of the ink container in such a
manner that the processed surface (side having roof mrrors) of the
reflective nenber faces the bottomof the recess, with the presence of a 5
| ayer of gas between the processed surface and the bottom of the recess.

Al though it is costly, the sanme effects as those obtained by the preceding
enbodi ments can be obtained even if the peed for this |layer of gas is

el imnated by depositing alumnum or the like, on 10 the processed surface
of the reflective nmenber) or by disposing the reflective nenber on the
bottom surface of the ink container in such a manner that the processed

surface of iRl oRY 114 AIRRIad S5 QML hidlsdrle falersOpipi ner - In

ot her words, the 15 choice and placenent of a reflective ne are

optional; thejavigg bgiedal®yMmiad A& Widi Nhd YesdddedWsitd N the case of
the structure of each of the first to seventh enbodi nents) the anount of

the refl ect eddfiegfindg aro tdie il |anitaimerembarl iguideteaaited ndd-as the ink
container is noved. However) the detecting apparatus having the |ight
emtting el eremtprardngtotass ek tabse rdieante memteeyr dhawbheaad 4AhHtead mf novi ng
the ink container. The resultant effects are the sanme as those obtained by
t he precedi n@renddiahsarpemts mapghdierdl tfrnedyal arangengreltdreent and

phot osensitive el enent. may be discrete fromeach other as in the preceding

enbodi ment s) ka2 B Gtk grtarage chambenr S g qatler fekiqrdng @ be
identified based on th bove described pattern of the roof mrrors of the
reflective r ngf ]tlﬁ%%lﬁk G ofeniae ihanacis )44)}@%]&’& ddtke, types (color,
nodel ), propenties . b .(dye i t.  ViSL£osifiw,,. et.c )), etc re.passi bl e.
Lastly, ref erarblgr(l)grsot%1 tF%tﬂbéeq'Z%?Fa}r? Exa Iaéldi)]}{l 1<a9r!i11idn ﬁoé'tagréeccmb%dﬂ

apparat us, | ol 2y Qfic it RO OSHAIDAL It YR RETid § DUt 2Dl e

w Il be descri he recordi ng apparatus shown i n Figure I's an ink

j et recofgi NG AR AU henbe PMiHEnRe P44 aldddy tfrduih GANLAI N8l 19%UI pped
with the reflective nenber 30 having a single or plurality of the above

descri bed roafi tHinr ahe 34 quiel reymishler MUR aSpplildd i conpmkses: a
carriage 81, on which a head hol der 200 having an ink jet recordi ng head
(unshown) i s Jjreduntesar dd nige dock arde doaneshowim)i twh2 he ovpprorsisngim iimeask dap f or
preventing the ink in the plurality of the orifices of the ink jet
recordi ng he&dedtiag dhg dgk afd reoprding Idaudgyp Howedigat.i ddieng the ink
in the pIuraIi%y of the orifices of the recording head as begins to
i nproper |y of&fdeet iysd membed &9 Jdft AHCAT 43S Hitd JdisePiesefdnveyed. 25
The hone gosi.t ivon th t evi.t al i %ns tWI t.h thre recg)verl’r\/? LH;? ris noved | ef tward
of the dfawi nd)Y The PecBiVdity héd 'a W™ Siifhott i “ad YedWdi ng medi um
carriage SllfidMYﬁwaontainer.
Moreover, the reflective member 30 will be
described with reference to only the structural
arrangement in which the reflective member 30 is
20 disposed on the bottom surface of a liquid container.
However, it may be disposed on any surface of a liquid
container, except for the surface which faces the next
liquid container (ink container), affording more
latitude in the positioning, for example, of the light
25 receiving apparatus on the main assembly side of an

ink jet recording apparatus (Figure 21).

The reflective member 30 is disposed in a



B2. The carriage 81 in a scanning -72 manner, as a belt 84 is driven by a
notor or the like. Wile the carriage 81 is noved in a scanni ng manner, ink
is ejected fromthe head toward the recordi ng paper on the sheet supporting
plate (platen) 83) 5 formng an inmage on the recordi ng paper. As described
above) according to the present invention, a |liquid container is provided
with a reflective nenber having a plunﬂégy of roof mrrors, at |east two
reflective surfaces of which are 10 positioned at a predeterm ned angle
relative to each other, and which are disposed side by side in parallel so
that their reflective surfaces are intersectional to a predeterm ned
direction. The/@fy e tiie MOt Whigh @i ek tdyhvBideactd W naiper is
divided by the 15 plurality of roof mrrors into a plurality of fluxes of

l'i ght, which tree ramdenisath ent3 mAdaierup g s surnged Uf A

Therefore, the application of the present invention nakes it possible to

i ncrease t he medflleacitiwee nefriber B1cyredfaiong efd eadn bas tranitdr aM t hout 20
perform ng a special process) for exanple, vapor deposition of reflective
film or thenarddauid tshepstefnaect (ader siur fiddes afagele sudfd tegttiied Ijenber
making therefore it possible to reduce reflective nmenber cost. 25 Further,
the pattePn o fifikgreditstim piftf e iy oframd heduransgranendt reggiget i ve | ght
recei ved by the photosensitive el ement can be varied in a |large -73
nunber of waPs 'S I3LGRE & hef Podiharirehectdve membem etdsi vdSrenber in
specifications (pattern, cqunt, width, etc. Therefore, a plurality of
reflective nerr?b(( %S SdHes r?qml‘i'es sdpjescq(ﬁe)cdat]i"oﬁtshe( préatdteesrsh,OPS nt,

wi dth, etc.) aﬁng A ral it . J+ qui d i ner one for
one, so that “Feézlghbﬁ 3&: cogjtlgél)n(’gorrpécé;ln&lbﬂe ?/dgjn]tijil# iatg{d2 it egi(%ologf’r %f the
ink therein) hased 47 hdfife R Nrod®d SREY fd@line RASidd Yis of peaks,
pitch of peaks) nmagnitude of 10 peaks, etc., of the distribution curve of
the anmount oftHhedrfd<Lct imeid iG] daciBie atkniied B ghotcmpisiiiiee el enent,
and al so so that whether or not each liquid container is in its proper

posi tion in aitdppearrdtaiss clhiniad dedretct iate fy qintkhe adehd iateiron, efs t he spot, to
15 which the light reflected by the reflective nenber of a given liquid
cont ai ner corndegsess & rmah teet inver memispotis |fie rotede ro findrde s peoeortdi ng to the

present invention, it is possible to prevent a given liquid
resin, and is structured so that it can be disposed so

that its reflective surface remains in contact with a
15 substance different in reflectivity from the

reflective member. Using transparent resin as the

material for the reflective member 30 makes it

possible to form the reflective member 30 with the use

of injection molding or the like, which simplifies the
20 reflective member manufacture.

The ink container 7 is removably mountable,
alone or in plurality, on the carriage of an ink jet
recording apparatus, which shuttles in the direction
perpendicular to the direction in which recording

25 sheet is conveyed. When a plurality of imnk containers
7 are mounted on the carriage, they are disposed side

by side in parallel so that the lengthwise direction



20 container from being erroneously nounted into an apparatus) nore
specifically, frombeing nounted into the liquid container nounting portion
for a liquid container different in the color of the ink therein, or from
bei ng i nconpletely nounted in the apparatus) 25 preventing therefore the
apparatus fromprinting an incorrect inmage. Wile the invention has been
described with -74 reference to the stfpctures di scl osed herein, it is
not confined to the details set forth, and this application is intended to
cover such nodifications or changes as may cone within the purposes of the
5 inprovenents or the scope of the following clains. 10 15 2U 25 -75 WHAT

IS CLAIMED | §¢ Lned #1iiUbh GOt d%ed Sife s PUA N OO 44 quid, conprising: a
reflection nenber having a plurality of 5 roof mrror assenblies arranged

in a predet erdAyed idig afitedt i ®addy ofhSatf-¢pfe M rror assenblies having at
Least two reflecting surfaces positioned wth a predeterm ned angle

t her ebet ween; wher ei n stk fiaigd eod iRIguwEberc ) s did end jaedQ twp di vi de
incident light into a plurality of Light beans by said plurality of roof

m rror assenbtace’s nginordo moonidieorss nyf athea e feldat eirve eonposi3d aired he beans
sequentially reflected by the at | east taro reflecting surfaces of the roof
mrror asSenifigraratgeriy m out hon 1 | duoush vt the difgdet ifom o di vi de
incident light into a plurality of light beans by said plurality of roof'

mrror asseni§lE dit abl Rtk iRRS Bl Ry ibdet dH MAF e tioMadhe beans
REARIER LSRR W R FETE R T L
oot L g Ll o YIS eh o £ SRIAEL AT P U £ O v
mirror portion, as shown in Figure 1(a), or may bhe in
100 the form of a recess flat across the bottom. The
configuration of this portion 35 may be modified
according to the production method and the required
degree of precision. Hereafter, the reflective member
30 will be schematically drawn without the presence of
15 the above described portions 35, as shown in Figure
9(b), Figure 10(b), etc., for simplification, and will
be described accordingly. Whether a reflective member
in accordance with the present invention is structured
as shown in Figure 1 or Figures 9(b), 10(b}), etc., its
20 optical properties remain the same. The following
Embodiments 1 - 6 relate to the structure of the
reflective member for identifying a liquid container
in terms of the color of the liquid therein, and
Embodiment 8 relates to the structure of the
25 reflective member for detecting whether or not a
liquid container is in the proper position (improper

position) in the liquid container mounting portion of



3. A container according to Caim?2, further -7G conprising an additi onal
roof mrror assenbly having reflecting surfaces which are positioned at a
different predeterm ned angle such that reflected |ight which converges
one- or two- dinensionally is divided and converged to different areas. 4.
A contai ner according to Claim3, wherein a light emtting elenent is

di sposed in a projected area of said ref}ection nenber bel ow said
reflection nenber 10 such that reflected Tight is divided and converged to
different areas. 5. A container according to Caim2, wherein the plurality
of said reflection nenbers are disposed so 15 that reflected |ight which

conver ges oneg p[qﬁﬂﬂ)éﬁé&ﬁ&ﬂ%ﬂﬁ@é@%éﬁugjvided and converged to different
areas. 6. Aliquid container for containing liquid, 20 conprising: a

refl ection neimbsodiavéng B) plurality of roof mirror assenblies arranged at
predeterm ned positions, each of said roof mrror assenblies having at
| east two reflecting stidwoes posid i orlesnad id drbing eliet er m ned angl e
t her ebet ween; wherein said roof mrror assenblies are
describing the first embodiment of a reflective member
5 1in accordance with the present invention. Figure 9(a)
is an enlarged view of the roof mirror portion of the
reflective member on the bottom surface of an ink
container and Figure 9(b) is a perspective view of the
roof mirror portion of the reflective member. Figure
10 9(c) is a graph showing the distribution of the amount
of the light received by the light receiving side when
a liquid container has the first embodiment of a
reflective member, in which the roof mirrors are
positioned as shown in Figure 9(b). It should be
15 noted here that Figure 9 is a perspective view, as
seen from diagonally above, of the side of the
reflective member, which faces inward of a liquid
container as the reflective member is attached to the
liquid container. Hereinatter, this embodiment of the
20 present invention will be described in detail.
Referring to Figure 9(a), the reflective
member 30 has first and second roof mirror units
(reflective members) 30A and 30B, and is on the bottom
wall of the ink container 7, with the lengthwise
25 direction of its roof mirrors being parallel to the

moving direction A (direction in which carriage is

moved) of the ink container 7. The first roof mirror



arranged successively in a predeterm ned direction. 7. A contai ner
according to Claim6, wherein the nunber of said reflection nmenber
assenblies is at least two. 5 8. A container according to Claim®6, wherein
said reflection nmenbers include at |east two roof mrror assenblies having
depths which are different fromeach other. 1~ 9. A container according to
Claim®6) further conprising an additionqL refl ection nenber having a
different number of roof mrror assembli®s. 10. A contai ner according to
Claim6, further 15 conprising an additional reflection nenber having
reflecting surfaces positioned at a different angle. 11. A contai ner

according 10,4 o HasOelldHh { ASPUH [the ﬁ%vaoq.?g at a

position of cont act relatlve to sa r mrror assenb

di scri mi nat i BgJTeLReY OhuA ¢ 3¢ dlacsorttcﬁmqrodtormmﬁa 41, | 'ﬂw d wher ei n
said liquid container includes a 25 reflection menber having a pIurallty of

roof mrror ageilirerrimnged irvor igdeierdimed-diviRctdamy igach of said
roof mrror assenblies having at least two 7%
terms of the depth (dimension in terms of moving
S direction A), and the angle between two reflective
surfaces.

As the ink conlainer 7 having the reflective
member 30, the roof mirrors of which are in the above
described arrangement, is moved in the direction A by

10 the carriage, the distribution of the amount of the
light received by the photosensitive element becomes
as shown in Figure 9(c). As will be evident from the
distribution curve of the amount of the light received
by the photosensitive element, relative to the elapse

15 of time since the beginning of the movement of the
carriage, two peaks (1) and (2) occur as the ink
container 7 is moved in the direction A. These peaks
(1) and (2), which are different by a difference (3),
occur because of the difference in the number of the

20 roof mirrors between the first and second roof mirror
units 30A and 30B, in which the roof mirrors are
disposed in parallel so that their lengthwise
direction is parallel to the carriage movement
direction A. Referring to Figure 9(c), the lengths

25 (4) and (5) of time are the same.

In the case of this embodiment, the

information regarding each ink container 7 can be



reflecting surfaces positioned with a predeterm ned angl e therebetween, and
said reflection nenber divides incident light into a plurality of Iight
beans by said plurality of roof mrror assenblies so that |ight 5 beans
reflected sequentially by at |east two reflecting surfaces of each of said
roof mrror assenblies are condensed at predeterm ned positions, said

nmet hod conprising: discrimnating saidj4fuﬂd container on the 10 basis of
a distribution pattern of the reflected 1ight constituted by the condensed
| ight beans. 13. A nmethod for detecting a nounting state of a liquid
container for containing liquid, wherein said 15 |iquid container includes

a reflection griisleddy et dAliWalttey) vaf1ued0fo MEHOHASSEND ) &P r ranged
in a predeterm ned direction, each of said roof mrror assenblies having at

| east two ref(2actdmaheurdiaaed bRasidn @adendh thepriRirrdidredmngl e
t her ebet ween, 20 and wherein said reflection nenber is effective to divide

i nci dent | i ghtigirtt ez ediverdalbiyt ythef fliirgitt dshngdondsaiab plimddd y of roof
mrror assenblies and to condensing at a predeterm ned position the beans
sequenti al | y urdftiseci0dd amd t308 ,atr dsgpeestt itved yr,efdmelctalrmp .25 bsur f aces of the
roof mrror assenblies) said nethod conprising: detecting a nounting state
of said | Pquidd fferepceortii hertwaen Hhiepasilest of dfiendard meaksositth on of
the reflected |jght constituted by the condensed |ight beans. 5 14. A

met hod accor diMty (%0 -0 &Smfrr, tRfeddiss rifrgatdtomongatthty to said 1iquid

container is discrimmnated on the hasis of a w of the reflected Iight
from sai d ref @& fpem i@%.“ﬁW%ﬂmﬁﬁﬁﬁﬁﬁﬁﬁW§¥ﬁm%kﬁ,vmmein

i nfornmati on rt?hletatciaqgri}al%esaitgle: :r%lrfl%cct%q}eain{%%{?éns Oqli se%g{(hgiin ted on the basis

of a nunber o he re Cte tportions havi ng pe 16. A met hod

according t o Graidfnka WeaRle" difr VTRt 4 difledld e 1R AV |1 qui d
container is discrimnated on the basis of a pitch of a pattern of the
reflectedol i gifmbers on the other ink containers, in terms of the
value of the peak of the distribution curve of the
amount of the light received by the photosensitive
element, different among the peaks, so that the
plurality of ink containers can be differentiated.

15 The peak mentioned in the present invention is the
peak or peaks of the distribution curve showing
relationship between the amount of the light received
by the photosensitive element and the elapse of time
(X axis) from the beginning of the carriage movement.

20 (Embodiment 2)

This embodiment is a modification of the
first embodiment; it is different from the first
embodiment in that the first mirror unit is different
in the roof mirror depth from the second mirror unit.

25 Next, this embodiment will be described in detail.

Figure 10 is a drawing for describing the

second embodiment of a reflective member in accordance



20 17. A nethod according to Caim 12, wherein said |liquid container is
discrimnated on the basis of a difference in peak values of the reflected
light fromsaid reflection nmenber. 25 18. A nethod according to Caim 12,
wherein said liquid container is discrimnated on the basis of a difference
in wwdths of the reflected light fromsaid _8p_ reflection nenber. 19. A
nmet hod according to Caim12) mherein:yﬂétliquid container is

di scrim nated on the basis of a 5 difference in nunbers of the reflected
light fromsaid reflection nmenber. 20. A method according to C aim 12,
wherein 17. A container according to Caim 12, wherein said liquid 10

container is . 4i&erife RSN {hfebesds. ofri AL V]?d(Saniélt hg reflected |ight
21.

fromsaid reflection nenber. A et hod according to alm 12, wherein

the i nformat i daied iVidew O Sailk | +eBd G R gFticn Jor dirscri minated on
the basis of diffracted light fromsaid reflection nenber. 22. Aliquid

ej ection typedfoatdivy mgpseatars flog aff e | Nor racoral ngh biynlej ecti on of
liquid froma 20 liquid container, |aid apparatus conprising a carriage
capabl e of caraonfiaignesai cand quighoontGineri sMd gie tegee @t iste udtaw eofas def i ned
in any one of Clains 1-11; first detecting neans for discrimnating said
| i qui d coft aithe ;remid miereaw nistean mf rdwh o6 dreateihar tempexr .25 nount i ng
state of said |iquid container in said apparatus.
Figure 10(c) is a graph showing the distribution of
the amount of the light received by the light
receiving side when a liquid container has the second
embodiment of a reflective member, the roof mirrors of
100 which are positioned as shown in Figure 10(b).
Referring to Figure 10(a), the reflectiive
member 30 has first and second roof mirror units
(reflective members) 30A and 30B, and is on the bottom
wall of the ink container 7, with all roof mirrors
15 being arranged in parallel so that their lengthwise
direction is parallel to the moving direction A of the
ink container 7. 1In terms of the number, and the
angle between at least the two reflective surfaces of
each roof mirror, the first and second roof mirror
20 unit 30A and 30B are identical. In terms of the roof
mirror depth (dimension in terms of moving direction
A), they are different.
As the ink container 7 having the reflective
member 30, the roof mirrors of which are in the above
25 described configuration and arrangement, is moved in

the direction A by the carriage, the distribution of

the amount of the light received by the photosensitive



-al 23. An apparatus according to Caim22) wherein said first and second
detecting neans include point |light source nmeans and |ight receiving neans.
24. An apparatus according to Claim23, wherein |light source neans emt

di vergent light. 25. An apparatus according to Caim23 or 24, wherein said
| i ght source neans and said light 10 receiving neans are integral with each
other. 15 20 25 _49-

.AyHI. A" 9. As9. A" . A% AL9. As% A[ _. A59. AsHI9.'A" % As% Asn. A" 9. Asn. As9. A9. A" % Asn
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durations (3) and (4) corresponding to the peaks (1)

10 and (2), or the difference between the durations (3)
and (4). As for the discrimination among the
plurality of ink containers arranged in parallel on
the carriage, the reflective member on each ink
container is made different from the reflective

15 members on the other ink containers, in terms of the
depth of a roof mirror, so that the plurality of ink
containers can be differentiated based on the duration
of time the reflected light from each roof mirror unit
is received, difference between the durations of time

20 corresponding to two roof mirror units on the
reflective member, difference, in terms of the
duration of time the reflected light is received,
among the plurality of ink containers. This method,
described above, for identifying an ink container

25 based on the duration of time the reflective light is
received has merit in that the duration of time the

reflected light is received is not likely to change



WLX6X] Xy Xz XXXXY3YEYQYYYZ/ ZcZZZb[ } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
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1z[< =0'U 1Q%&1GimeY 7. 1In terms of the number of the roof
mirrors, roof mirror depth (dimension in terms of
carriage movement direction), and angle between at
least the two reflective surfaces of a roof mirror,

5 tihe first, second, and third roof mirror units 30A,
30B, and 30C are the same. However, the pitch B
between the first and second mirror units 30A and 30B
is different from the pitch C between the second and
third mirror unit 30B and 30C.

10 As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described arrangement, is moved in the direction
A by the carriage, the distribution of the amount of
the light received by the photosensitive element

15 Dbecomes as shown in Figure 11(c).

In the case of this embodiment, the pitch (4)
between the first and second peaks (1) and (2) is
determined by the pitch B between the first and second
roof mirror units 30A and 30B, and the pitch (5)

20 between the second and third peaks (2) and (3) is
determined by the pitch C between the second and third
roof mirror units 30B and 30C. Thus, the information
regarding each ink container 7 can be obtained by
detecting the number of the peaks (in this case,

25 three: peaks (1), (2), and (3)), and the pitches (4)
and (5) between the adjacent two peaks.

Further, the information regarding each ink
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container can be obtained based on the points in time
at which the peaks (1), (2), (3) are detected. 1In
other words, it can be obtained by detecting the
absolute position of the reflective member relative to
5 the ink container on which the reflective member is.
Therefore, the plurality of ink containers 7
placed in parallel on the carriage can be identified
in terms of the color of the ink therein, by placing a
reflective member different, in the number, position,
10 and pitch of the roof mirrors, from the other
reflective members, on each of the plurality of ink
containers 7, so that they can be identified by
detecting the difference in the number of the peaks of
the distribution curve of the amount of the reflective
15 light received by the photosensitive element, pitch
between the adjacent two peaks of the distribution
curve, and timing of the reflective light reception,
among them. The number of the peaks of the above
described distribution curve can be detected, as long
20 as the amount of the reflected light detected by the
photosensitive element is greater than a certain
threshold value (threshold value can be set low).
Therefore, this identification method, described
above, based on the number of the above described
25 peaks, can tolerate the differences among the
reflective members which occur during the manufacture

of the reflective members, providing the benefit of
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reduce the liquid container cost.
(Embodiment 4)

5 This embodiment is an example of a reflective
member in accordance with the present invention,
having only one roof mirror unit which has two
subunits different in the angle of the two reflective
surfaces of a roof mirror. It is assumed in this case

10 that the measuring area of the sensor on the light
receiving side is dividable. Next, the details of
this embodiment will be described.

Figure 12 is a schematic drawing for
describing the fourth embodiment of a reflective

15 member in accordance with the present invention.
Figure 12(a) is an enlarged view of the roof mirror
portion of the reflective member on the bottom surface
of an ink container, and Figure 12(b) is a perspective
view of the roof mirror portion of the reflective

20 member in Figure 12(a). Figure 12(c) is a drawing for
showing the optical relationship between the
reflective member and detecting apparatus
(photosensitive element, light emitting element) in
this fourth embodiment of the present invention.

25 Figures 13(a) and 13(b) are graphs showing the
distribution curves of the amount of the light

received by the light receiving side of the fourth
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shown in Figure 12(b).
Referring to Figure 12(a), the reflective

member 30 has a single roof mirror unit having eight

5 roof mirrors, and is on the bottom wall of the ink
container 7, being disposed side by side in parallel
so that all roof mirrors are parallel to the moving
direction A of the ink container 7. 1In terms of the
depth (dimension in terms of carriage movement

10 direction), all the roof mirrors are the same.
However, the reflective member 30 has two sections: a
first section having five roof mirrors 34a, counting
from the right side of the drawing, and a second
section having the next three roof mirrors 34b. The

15 roof mirror 34a and roof mirror 34b are different in
the angle between at least the two reflective surfaces
of a roof mirror.

Referring to Figure 12(c)}, with the

reflective member being structured as described above,

20 the light emitted from the point-source light 31
toward the reflective member 30 is reflected by the
first and second sections of the reflective member 30,
having the roof mirrors 34a and roof mirrors 34b,
respectively, into two fluxes of reflected light,

25 which are condensed onto the photosensitive element
32. 1In this embodiment, the point-source light 31 and

photosensitive element 32 are disposed within the
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member 30, as shown in Figure 12(c). However, as long
as the roof mirrors 34a and roof mirrors 34b can be
illuminated by the point-source light 31, the point-

5 1light source 31 may be disposed outside the range of
the detection area of the photosensitive element.

As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described configuration and arrangement, is

10 moved in the direction A by the carriage, the
distribution of the amount of the light received by
the portion of the photosensitive element
corresponding to the first section (34a) of the
reflective member 30, and the distribution of the

15 amount of the light received by the portion of the
photosensitive element corresponding to the second
section (34b) of the reflective member 30, become as
shown in Figures 13(a) and 13(b), respectively.

Therefore, the information regarding each ink

20 container can be recognized by measuring the amount of
the reflective light (1) received by the point of the
light receiving side corresponding to the
aforementioned first section of the reflective member
30 and the amount of the reflective light (2) received

25 by the point on the light receiving side corresponding
to the second section of the reflective member, shown

in Figures 13(a) and 13(h), detecting thereby
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difference in the peak wvalue of the amount of the
reflected light between the first and second sections
of the reflective member, described regarding the
first embodiment (Figure 9), the duration of the time
5 the reflective light is received by the first and
second sections of the reflective member, described
regarding the second embodiment (Figure 10}, the pitch
between the adjacent peaks, timing of the reflective
light reception, difference in the reflective light
10 reception point on the light receiving side between
the first and second sections of the reflective
member, described regarding the third embodiment
(Figure 11). As for the identification of the
plurality of ink containers 7 disposed side by side in
15 parallel on the carriage, a reflective member
different, in the angle of the two reflective surfaces
of a roof mirror of each of the two sections of the
roof mirror portion, number, and position, from the
other reflective members, is placed on each of the
20 plurality of ink containers 7, so that they can be
identified by detecting the peak values of the
reflected light, difference in the peak value of the
reflected light among the plurality of ink containers,
described regarding the first embodiment, duration of
25 the reflective light reception, difference in the

duration of the reflected light reception among the

plurality of ink containers, described regarding the
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the aforementioned distribution curve, timing of the
reflected light reception, difference in the point of
the reflective light reception among the plurality of

5 1ink containers, described regarding the third
embodiment.

In this embodiment, only one reflective
member 30 is disposed on each ink container. However,
two or more reflective members 30 may be disposed in

10 parallel on each ink container.

{Embodiment 5)

This embodiment is an example of a reflective
member in accordance with the present invention,
having only one roof mirror unit which has two

15 subunits different in the roof mirror count. It is
assumed in this case that the measuring area of the
sensor on the light receiving side is dividable.

Next, the details of this embodiment will be
described.

20 Figure 14 is a schematic drawing for
describing the fifth embodiment of a reflective member
in accordance with the present invention. Figure
14(a) is an enlarged view of the roof mirror portion
of the reflective member on the bottom surface of an

25 ink container, and Figure 14(b) is a perspective view
of the roof mirror portion of the reflective member in

Figure 14(a). Figure 14(c) is a drawing for showing
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and detecting apparatus (photosensitive element, light
emitting element) in this fifth embodiment of the
present invention. Figures 14(a) and 14(b) are graphs
5 showing the distributions of the amount of the 1light
received by the light receiving side of the fifth
embodiment, in which the roof mirrors are disposed as
shown in Figure 14(b). Referring to Figure 14(a),
like the fourth embodiment, this embodiment of a
10 reflective member 30 has a single roof mirror unit
having eight roof mirrors, and is on the bottom wall
of the ink container 7, being disposed so that all
roof mirrors are parallel to the moving direction A of
the ink container 7. In terms of the depth (dimension
1§ in terms of carriage movement direction), all the roof
mirrors are the same. However, the reflective member
30 has two sections: first section having five roof
mirrors 34a, counting from the right side of the
drawing, and second section having the next three roof
20 mirrors 34b. Unlike the fourth embodiment, the first
and second sections (34a) and (34b) of this embodiment
of the reflective member 30 are different in the roof
mirror pitch, although they are the same in the angle
between at least the two reflective surfaces of each
25 roof mirror.
Referring to Figure 14(c), with the

reflective member being structured as described above,
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the light emitted from the point-source light 31
toward the reflective member 30 is divisively
reflected by the first and second sections of the
reflective member 30, having the roof mirrors 34a and
roof mirrors 34b, respectiively, into two fluxes of
reflected light, which are condensed onto the
photosensitive element 32. 1In this embodiment, the
point-source light and photosensitive element 32 are
disposed within the range of the downward projection
of the reflective member 30, as shown in Figure 14(c).
However, as long as the roof mirrors 34a and roof
mirrors 34b can be illuminated by the point-source
light 31, the point-light source 31 may be disposed
outside the range of the detection area of the
photosensitive element.

As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described configuration and arrangement, is
moved in the direction A by the carriage, the
distribytion of the amount of the light received by
the portion of the photosensitive element
corresponding to the first section (34a) of the
reflective member 30, and the distribution of the
amount of the light received by the portion of the
photosensitive element corresponding to the second
section (34b) of the reflective member 30, become as

shown in Figures 15(a) and 15(b), respectively.
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Therefore, the information regarding each ink
container can be recognized by measuring the amount of
the reflective light (1) received by the point of the
light receiving side corresponding to the
aforementioned first section of the reflective member
30 and the amount of the reflective light (2) received
by the point on the light receiving side corresponding
to the second section of the reflective member, shown
in Figures 13(a) and 13(b), detecting thereby
difference in the peak value of the amount of the
reflected light between the first and second sections
of the reflective member, described regarding the
first embodiment (Figure 9), the duration of the time
the reflective light is received by the first and
second sections of the reflective member, described
regarding the second embodiment (Figure 10), the pitch
between the adjacent peaks, timing of the reflective
light reception, difference in the reflective light
reception point on the light receiving side between
the first and second sections of the reflective
member, described regarding the third embodiment
(Figure 11). As for the identification of the
plurality of ink containers 7 disposed side by side in
parallel on the carriage, a reflective member
different, in the roof mirror count and roof mirror
pitch, from the other reflective members, is placed on

each of the plurality of ink containers 7, so that
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they can be identified by detecting the peak values of
the reflected light, difference in the peak value of
the reflected light among the plurality of ink
containers, described regarding the first embodiment,

5 duration of the reflective light reception, difference
in the duration of the reflected light reception among
the plurality of ink containers, described regarding
the second embodiment, pitch between the adjacent
peaks of the aforementioned distribution curve, timing

10 of the reflected light reception, difference in the
point of the reflective light reception among the
plurality of ink containers, described regarding the
third embodiment.

In this embodiment, only one reflective

15 member 30 is disposed on each ink container. However,
two or more reflective members 30 may be disposed in
parallel on each ink container.
(Embodiment 6)

This embodiment of a reflective member in

20 accordance with the preseni invention is a
modification of the first to fifth embodiments, in
terms of the reflective member arrangement. More
specifically, the two roof mirror units which are
disposed in the preceding embodiments are disposed

25 perpendicular to each other. Next, the details of
this embodiment will be described.

Figure 16 is a schematic drawing for
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describing the sixth embodiment of a reflective member
in accordance with the present invention. Figure
16(a) is an enlarged view of the roof mirror portion
of the reflective member on the bottom surface of an

5 ink container, and Figure 16(b) is a perspective view
of the roof mirror portion of the reflective member in
Figure 16(a). Figure 16(c¢) is a graph showing the
distribution of the amount of the light received by
the light receiving side, on which the roof mirrors

10 are disposed as shown in Figure 16(b).

Referring to Figure 16(a), the reflective
member 30 has first and second roof mirror units 30A
and 30B, which are disposed in such a manner that the
roof mirrors of the first mirror unit 30A are

15 perpendicular to the roof mirrors of the second roof
mirror unit 30A. More specifically, the roof mirrors
34a making up the first roof mirror unit 30A are
perpendicular to the moving direction A of the ink
container 7, whereas the roof mirrors 34b making up

20 the second roof mirror unit 30B are parallel to the
moving direction of the ink container 7. In terms of
the depth (dimension in terms of carriage movement
direction), roof mirror count, and angle between at
least two reflective surfaces of a roof mirror, the

25 first and second roof mirror units 30A and 30B are the
same. In order to make it possible to identify each

ink container, however, it is necessary toc make each
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ink container different from other ink container, in

one or more aspects, for example, roof mirror depth,
roof mirror count, angle between the two reflective
surfaces of a roof mirror, roof mirror pitch, etc., as

5 presented in the descriptions of the preceding
embodiments.

As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described configuration and arrangement, is

10 moved in the direction A by the carriage, the
distribution of the amount of the light received by
the light receiving side becomes as shown in Figures
16(c). This distribution of the amount of the light
received by the photosensitive element is analyzed by

15 the detecting apparatus to recognize the information
regarding each ink container.

Also in the case of this embodiment, the
plurality of ink containers can be identified in terms
of the color of the ink therein with the use of the

20 wvarious ink container identifying methods described
regarding the preceding embodiments, based on the
characteristics of the pattern of the distribution
curve of the amount of the reflected light received on
the photosensitive element side, for each ink

25 container.

(Embodiment 7)

Figure 17 is a drawing for describing the
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positioning (improper positioning; for example,

"floating") of a liquid container in accordance with
the present invention, relative to the liquid
container mounting portion of an ink jet recording

5 apparatus. Figure 17(a) is a drawing for showing the
reflective member on the bottom surface of the ink
container, light emitting element, and photosensitlive
element. Figure 17(b) is an enlarged perspective view
of the roof mirror unit making up the reflective

10 member on the bottom surface of the ink container.
Figure 17(c) is a drawing for showing the light path
through which the light from the light emitting
element is condensed onto the photosensitive element.
Figure 17(d) is a drawing for showing the light path

15 through which the light from the light emitting
element is condensed onto the photosensitive element,
when the ink container is "floating". Next, the
details of this embodiment will be described.

Referring to Figure 17(a), the roof mirror

20 unit (reflective member) 30 is on the bottom surface
of the ink container 7, with its roof mirrors being
perpendicular to the moving direction A of the ink
container (carriage movement direction). Obviously,
the direction in which the roof mirror unit is aligned

25 1is not limitéd to this direction; there are various
ways of positioning the roof mirrors as in the first

to sixth embodiments. This embodiment is
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characterized in that, in terms of the cross section
perpendicular to the moving direction of the ink
container 7, each roof mirror is given such a dome
shape that the center of its curvature is on the ink

5 container side, as shown in Figure 17(b), and also
that, in terms of the cross section parallel to the
moving direction of the ink container, the reflective
portion of the roof mirror unit (reflective member) is
given such a dome shape that the center of its

10 curvature is on the ink container side, as shown in
Figure 17(b). Referring to Figure 17(c), as the light
emitted divergently from the light emitting element is
reflected by the roof mirror, or roof mirror unit
(reflective member), structured as described above, it

15 two-dimensionally condenses onto the light receiving
side. Referring to Figure 17(d}), if the ink container
is "floating" in the Z direction, the light reflected
by the reflective member two-dimensionally condenses
onto the spot on the photosensitive element, different

20 from the spot onto which it would have condensed when
the ink container was not "floating®". Whether an ink
container is in the normal position or "floating" can
be detected by reading the amount of the deviation of
the spot on the photosensitive element, onto which the

25 1light reflected by the reflective member of the ink
container condenses, from the normal spot.

(Miscellanies)
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For the ease of description, the distribution
of the amount of the diffracted portion of the light
received by the photosensitive element is not shown in
the graphs (Figures 9(c), 10(c), 11(c), 13, 15, and

5 18) presented for the description of the preceding
embodiments.

Figure 18 is a drawing for describing the
distribution of the amount of the diffracted portiomn
of the light received by the photosensitive element.

10 Referring to Figure 18(a), it is assumed that the
distribution curve of the amount of the primary light
received by the photosensitive element has three
peaks. In reality, however, there will be other
peaks, resulting from diffraction, before and after

15 the three primary peaks, in terms of the time having
elapsed from the heginning of the movement of the
carriage, as shown in Figure 18(b). This secondary
light resulting from the diffraction of the primary
light can be read by the various ink container

20 identification methods used with the first to sixth
embodiments, in order to provide additional ink
container identification methods.

More specifically, by setting the
sensitivity, or threshold, of the photosensitive

25 element, to a value smaller than the peak value of the
amount of the diffractive light arriving at the

photosensitive element, this diffracted portion of the
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recognized as a part of the light reflected by the
reflective member. Therefore, it can be read by the
ink container identification methods in accordance

5 with the first and sixth embodiments, in order to
provide additional methods for identifying an ink
container in terms of the color of the ink therein.
Further, when the distribution curve of the amount of
the primary light received by the photosensitive

10 element has three peaks as shown in Figure 18(a),
there is, in reality, the peak of the distribution
curve of the diffractive light between the adjacent
peaks of the primary light. However, these peaks are
hidden by the peaks of the primary light. Therefore,

15 the peaks of the distribution curve of the amount of
the diffractive light, which are lower than the peaks
of the primary light, appears only before and after
the three peaks of the primary light, in terms of the
time having elapsed after the beginning of the

20 movement of the ink container (carriage), as shown in
Figure 18(b). In other words, if a structural
arrangement is made to increase the pitch of the three
peaks of the distribution curve for the primary light,
the peaks of the distribution curve for the

25 diffractive light in order to make it possible to
recognize the diffractive light as a part of the

reflected light, it is possible to read the
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diffractive light as well with the use of the above
described ink container identification methods in
accordance with the first to sixth embodiments in
order to provide additional ink container

5 1ddentification methods.

In the case of each of the preceding

embodiments, the reflective member employed a
plurality of roof mirrors, which are shaped as shown
in Figure 20(b-1) and are arranged as shown in Figure

10 20(a). Also, the light from the light emitting
element is condensed onto the photosensitive element
by being deflected twice by the roof mirror. However,
the configuration of the roof mirror employed by the
reflective member in accordance with the present

15 invention does not need to be limited to the above
described one. For example, it may be in the shape
(triangular - polygonal pyramid) shown in Figures
20(b-2), or Figure 20(b-3). Further, it may be in the
shape shown in Figure 20(b-4) (roof mirror is formed

20 on cylindrical surface). Also in these cases, the
light from the light emitting element can be deflected
twice as shown in Figures 20(c-2), 20(c-3), 20(c-4),
and 20(c-5). Further, in the case of the preceding
embodiments, the light from the light emitting element

25 1is deflected only twice. However, even if the light
from the light emitting element is deflected more than

twice due to the employment of a polygonal pyramid, it
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is possible to obtain the same effects as those
obtained by the preceding embodiments.
In all of the first to sixth embodiments, the
ink container had two or more reflective members. It
5 1is obviocus that even if a given ink container has only
one reflective member, it is possible to identify the
ink container as it is in the case of the first to
sixth embodiments. In comparison, the seventh
embodiment has only one reflective member. However,
10 even if the seventh embodiment has two or more
reflective members, it can be detected as it can be
detected when it has only one reflective member.
Further, in the case of the structure of each
of the first to seventh embodiments, the number and
15 configuration of a reflective member, as well as how a
plurality of reflective members are arranged in
combination, are optional, as long as the space is
available on the ink container. It is also possible
to selectively combine the preceding embodiments
20 according to ink color. For example, it is possible
to employ an ink container having the first embodiment
of a reflective member, as the ink container for
magenta ink, and an ink container having the second
embodiment of a reflective member, as the ink
25 container for yellow ink.
Also in the case of the structure of each of

the first to seventh embodiments, the reflective
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member is in the recess of the bottom wall of the ink
container in such a manner that the processed surface
(side having roof mirrors) of the reflective member
faces the bottom of the recess, with the presence of a
5 layer of gas between the processed surface and the
bottom of the recess. Although it is costly, the same
effects as those obtained by the preceding embodiments
can be obtained even if the need for this layer of gas
is eliminated by depositing aluminum, or the like, on
10 the processed surface of the reflective member, or by
disposing the refleclive member on the bottom surface
of the ink container in such a manner that the
praocessed surface of the reflective member faces
outward of the ink container. In other words, the
15 choice and placement of a reflective member are
optional; they may be determined according to usage.
Also in the case of the structure of each of
the first to seventh embodiments, the amount of the
reflected light from the reflective member is detected
20 as the ink container is moved. However, the detecting
apparatus having the light emitting element and
photosensitive element may be moved instead of moving
the ink container. The resultant effects are the same
as those obtained by the preceding embodiments.
25 Further, the light emitting element and photosensitive

element may be discrete from each other as in the

preceding embodiments, or may be integral.
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on the above described patiern of the roof mirrors of
the reflective member of the ink container, the
manufacture date, types (color, model), properties

5 (dye, pigment, viscosity, etc.), etc., are possible,.

Lastly, referring to Figure 21, an example of

an ink jet recording apparatus, in which any of the
above described ink containers is mountable will be
described.

10 The recording apparatus shown in Figure 21 is
an ink jet recording apparatus, in which a plurality
of ink containers equipped with the reflective member
30 having a single or plurality of the above described
roof mirrors 34 are removably mountable. It

15 comprises: a carriage 81, on which a head holder 200
having an ink jet recording head (unshown) is mounted;
a head recovery unit 82 comprising a head cap for
preventing the ink in the plurality of the orifices of
the ink jet recording head, from drying, and a suction

20 pump for suctioning the ink in the plurality of the
orifices of the recording head as the recording head
begins to improperly operate; and a sheet supporting
plate 83 on which recording paper as recording medium
is conveyed.

25 The home position of the carriage 81 is where
it aligns with the recovery unit 82. The carriage 81

is moved leftward of the drawing, in a scanning
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While the carriage 81 is moved in a scanning manner,
ink is ejected from the head toward the recording
paper on the sheet supporting plate (platen) 83,

5 forming an image on the recording paper.

As described above, according to the present

invention, a liquid container is provided with a
reflective member having a plurality of roof mirrors,
at least two reflective surfaces of which are

10 positioned at a predetermined angle relative to each
other, and which are disposed side by side in parallel
so that their reflective surfaces are intersectional
to a predetermined direction. Therefore, the light
which enters the reflective member is divided by the

15 plurality of roof mirrors into a plurality of fluxes
of light, which are condensed onto predetermined
spots, one for one. Therefore, the application of the
present invention makes it possible to increase the
reflective efficiency of a reflective member without

20 performing a special process, for example, vapor
deposition of reflective film, or the like, on the
reflective surface of the reflective member, making
therefore it possible to reduce reflective member
cost.

25 Further, the pattern of the distribution
curve of the amount of the reflective light received

by the photosensitive element can be varied in a large



109 ()- KKKLLLLLL{\QF;! 10T 10T 10T :10%& ()- @/g 109% ()-3 !(y/g
10% | & ()-3 g 1099Z& ()-f!g 10%r& ()-fLLMNOPPZX9QF; | +10%g& ()-!#Y g
10%008& ()-@!,Y g 10%e& ()-@!(TY g 10% ()-@! (Y g 109%& ()- @

S10%g& ()-PQ R'R_R ReR3ShSrP1 10%& ()-S! 10% . & ()-Sf109%& ()- 10 10 10!-T

109& ()- '-T 109& ()- hSSTOTEU}UUW} [ <rP1S& 10% & ()- @ 1S&z 10% () - @
10%& ()-@ (g 109 ()-@ 10%ré& ()-,!g o9& ()-, Vi WK P1S&z 109 |
1090A& ()- S109& ()- 10rr 10rr

number of ways by varying the roof mirrors of the
reflective member in specifications (pattern, count,
width, etc.). Therefore, a plurality of reflective
members different in the specifications (pattern,

5 count, width, etc.) can be attached to a plurality of
liquid containers, one for one, so that each liquid
container can be identified in the color of the ink
therein, based on the pattern, more specifically,
positions of peaks, pitch of peaks, magnitude of

10 peaks, etc., of the distribution curve of the amount
of the reflective light received by the photosensitive
element, and also so that whether or not each liquid
container is in its proper position in an apparatus
can be detected from the deviation of the spot, to

15 which the light reflected by the reflective member of
a given liquid container condenses, from the normal
spot.

In other words, according to the present
invention, it is possible to prevent a given liquid

20 container from being erroneously mounted into an
apparatus, more specifically, from being mounted into
the liquid container mounting portion for a liquid
container different in the color of the ink therein,
or from being incompletely mounted in the apparatus,

25 preventing therefore the apparatus from printing an
incorrect image.

While the invention has been described with
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application is intended to cover such modifications or
changes as may come within the purposes of the

5 improvements or the scope of the following claims.
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comprising:
a reflection member having a plurality of
5 roof mirror assemblies arranged in a predetermined
direction, each of said roof mirror assemblies having
at least two reflecting surfaces positioned with a
predetermined angle therebetween;
wherein said reflection member is effective
100 to divide incident light into a plurality of light
beams by said plurality of roof mirror assemblies and
to condensing at a predetermined position the beams
sequentially reflected by the at least two reflecting
surfaces of the roof mirror assemblies. wherein said
15 reflection member is effective to divide incident
light into a plurality of light beams by said
plurality of roof mirror assemblies and to condensing
at a predetermined position the beams sequentially

reflected by the at least two reflecting surfaces of

20 the roof mirror assemblies.

2. A container according to Claim 1, wherein the
incident light which is divergent is reflected and
condensed one- or two- dimensionally by said

25 reflection member.

3. A container according to Claim 2, further
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comprising an additional roof mirror assembly having
reflecting surfaces which are positioned at a
different predetermined angle such that reflected
light which converges one- or two- dimensionally is

3 divided and converged to different areas.

4. A container according to Claim 3, wherein a
light emitting element is disposed in a projected area
of said reflection member below said reflection member

10 such that reflected light is divided and converged to

different areas.

5. A container according to Claim 2, wherein the
plurality of said reflection members are disposed so
15 that reflected light which converges one- or two-
dimensionally is divided and converged to different

areas.

6. A liquid container for containing liquid,
20 comprising:

a reflection member having a plurality of
roof mirror assemblies arranged at predetermined
positions, each of said roof mirror assemblies having
at least two reflecting surfaces positioned with a

25 predetermined angle therebetween;
wherein said roof mirror assemblies are

arranged successively in a predetermined direction.
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7. A container according to Claim 6, wherein the
number of said reflection member assemblies is at

least two.

5 8. A container according to Claim 6, wherein
said reflection members include at least two roof
mirror assemblies having depths which are different

from each other.

10 8. A container according to Claim 6, further
comprising an additional reflection member having a

different number of roof mirror assemblies.

10. A container according to Claim 6, further
15 comprising an additional reflection member having

reflecting surfaces positioned at a different angle.

11. A container according to any one of Claims 6-
10, wherein a space is provided at a position of

20 contact relative to said roof mirror assembly.

12. A discriminating method for a liquid
container for containing liquid,
wherein said liquid contaliner includes a
25 reflection member having a plurality of roof mirror
assemblies arranged in a predetermined direction, each

of said roof mirror assemblies having at least two
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reflecting surfaces positioned with a predetermined
angle therebetween, and said reflection member divides
incident light into a plurality of light beams by said
plurality of roof mirror assemblies so that light
5 beams reflected sequentially by at least two
reflecting surfaces of each of said roof mirror
assemblies are condensed at predetermined positions,
said method comprising:
discriminating said liquid container on the
10 basis of a distribution pattern of the reflected light

constituted by the condensed light beams.

13. A method for detecting a mounting state of a

liquid container for containing liquid, wherein said

15 liquid container includes a reflection member having a
plurality of roof mirror assemblies arranged in a
predetermined direction, each of said roof mirror
assemblies having at least two reflecting surfaces
positioned with a predetermined angle therebetween,

20 and wherein said reflection member is effective to
divide incident light into a plurality of light beams
by said plurality of roof mirror assemblies and to
condensing at a predetermined position the beams
sequentially reflected by the at least two reflecting

25 surfaces of the roof mirror assemblies, said method
comprising:

detecting a mounting state of said liquid
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information relating to said liquid container is
discriminated on the basis of a width of the reflecled

light from said reflection member.

10 15. A method according to Claim 12, wherein
information relating to said liquid container is
discriminated on the basis of a number of the

reflected light portions having peaks.

15 16. A method according to Claim 12, wherein
information relating to said liquid container is
discriminated on the basis of a pitch of a pattern of

the reflected light.

20 17. A method according to Claim 12, wherein said
liquid container is discriminated on the hasis of a
difference in peak values of the reflected light from

said reflection member.

25 18. A method according to Claim 12, wherein said
liquid container is discriminated on the basis of a

difference in widths of the reflected 1light from said
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reflection member.

19. A method according to Claim 12, wherein said
liquid container is discriminated on the basis of a
difference in numbers of the reflected light from said

reflection member.

20. A method according to Claim 12, wherein 17.
A container according to Claim 12, wherein said liquid
container is discriminated on the basis of intervals

of the reflected light from said reflection member.

21. A method according to Claim 12, wherein the
information relating to said liquid container is
discriminated on the basis of diffracted light from

said reflection member.

22. A liquid ejection type recording apparatus

for effecting recording by ejection of liquid from a
liquid container, said apparatus comprising a carriage
capable of carrying said liquid container which has a
structure as defined in any one of Claims 1-11; first
detecting means for discriminating said liquid
container; and second detecting means for detecting a
mounting state of said liquid container in said

apparatus.
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23. An apparatus according to Clalm 22, wherein
said first and second detecting means include point

light source means and light receiving means.

24. An apparatus according to Claim 23, wherein

light source means emit divergent light.

25. An apparatus according to Claim 23 or 24,
wherein said light source means and said light

receiving means are integral with each other.



