18 MAY 2006 - 1 | NK AMOUNT DETECTI NG DEVI CE AND RECORDI NG APPARAHUMAY 2006
PROVI DED W TH SUCH A DEVI CE BACKGROUND OF THE | NVENTION Field of the

| nvention The present invention relates to an ink anount detecting device
for informing of the shortage of ink -rémminder in a printing apparatus or
the like of an ink jet type, for exanple. Related Background Art As neans
for detecting the shortage of ink remainder in a printing apparatus using a
liquid ink as a recording agent, there has hitherto been avail able, anong
various others, a nethod for detecti ace of an ink |iquid
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ink container with a flexible bag; or a nethod for optically detecting the
position of a float. which floats in the tank using an infrared |ight which

passes the . ﬁpqg&t{giggiighnethod for optically detecting the
fl oat posit QRCHMQ%bura..y e and excellent fromthe viewpoint

of the appatat inte nee because this nmethod is of a non-contact type
and there |%a 44, o the Tient don any detecting

The present invention relates to an ink amount

detecting device for informing of the shortage of ink
remainder in a printing apparétus or the like of an ink
jet type, for example.

Related Background Art

As means for detecting the shortage of ink
remainder in a printing apparatus using a liquid ink as
a recording agent, there has hitherto been available,
among various others, a method for detecting the
surface of an jink liquid utilizing the electrical
conductivity of the ink by providing a pair of
electrodes in an ink tank; a method for detecting by a
pressure sensor the negative pressure which is
generated when the ink is exhausted by making an ink
container with a flexible bag; or a method for
optically detecting the position of a float which
floats in the tank using an infrared light which passes
the tank wall. Among them, the method for optically
detecting the float position is particularly desirable
and excellent from the viewpoint of the apparatus
maintenance because this method is of a non-contact

type and there is no need for embedding any detecting



18 MAY 2006 - 2 nmenbers in the tank or in the ink guiding passadé“mﬁﬁﬂpwk
ot her nethods. Neverthel ess, since this optical detection nmethod uses a
float, there are sone cases that a hitch,or the |ike occurs between the
tank wall and the float, leading to a significant drawback such as | owering
the reliability. Also, in a case of a printing apparatus of a serial type
whi ch records by allowing the recording head to scan a recordi ng sheet, the
ink container is arranged to nove along with the recording head. Thus, it

i s necessar ymbRbBELQYHAe theMREHK Y 419 Q?éefﬁktdxﬁdiﬁ@ﬁ_psgaagder in such a
novabl e i nk container, which creates a problemin naking the recording head

portion smajhiard bicgbl, metdgodd i ng arrangenent sinple, or the 1ike,
| eading to the conplicated structure of the apparatus after all. SUMVARY OF

THE | NVENTI ON | n mererdfedless) firde tHOb! spicdl detedelohnmethedr el at ed
art, the present invention is designed and achieved by giving thought to
t he aspects uBeshah#&leatnetdtledecarprssheticdked tthat an lobtekt oof thBe present
invention to provide a highly reliable ink detecting device capable of
detecting t hd#ikRevootuerks beltweent aitheedcank iwekll raskrtloe rf bgattpans, and a
recordi ng apparatus provided

leading to a significant drawback such as lowering the

reliability.

Also, in a case of a printing apparatus of a

serial type which records by allowing the recording

head to scan a recording sheet, the ink container is

arranged to move along with the recording head. Thus,

it is necessary to provide a mechanism to detect the

ink remainder in such a movable ink container, which

creates a problem in making the recording head portion

small and light, the wiring arrangement simple, or the

like, leading to the complicated structure of the

apparatus after all.

SUMMARY OF THE INVENTION

In consideration of the problems encountered in
the related art, the present invention is designed and
achieved by giving thought to the aspects which have
never been predicted.

It is an object of the present invention to
provide a highly reliable ink detecting device capable
of detecting the amount of ink contained in ink

reservoiring means, and a recording apparatus provided



18 MAY 2006 - 3 with such a device. it is another object of the ptddaNt2006
invention to provide an ink detecting device used for a recording :
apparatus for recording on a recording nediumby use of a plurality of
recording nmeans for recording on the T etoT di ng nmedi um whil e being shifted
correlatively with respect to the recording nediumcorresponding to a
plurality of different colors of ink, which is capable of detecting the
anount of ink in a plurality of ink reservoiring neans shiftabl e together
with the aforesaid recording nmeans correlatively with respect to the
recor di ng rre&’llﬁir\ SUSH A §8Y9°% transparent menber provided for the wall of

each of the for eqq_j n ia%l&gh:esrg{o\ﬁgjéc@%ffﬁg\nsgﬂéﬂ%}hem%%%?ﬂoﬂeﬁgs for

emtting |ight prOV|déd In ven posi €S I ng passage of

the foregoi E%gwl&er %%reré;\r{f’gé rder{%d@_q{% d&@itq{?gq{sfé&) £ty 1 ight g /4t he

foregoing tr par ent er arrivi or egol ng given pogition

| i ght recei vé%?)aqgm feQ rrpe%%r\@f}g; %94 oyl egfe}“f%&m%ge@sy g the

foregoing Ii emtting neans and totally ref t once on the

inner' Surfaﬁepﬁhr%ﬁﬁt%oEﬁgﬁkRQHkﬁﬁﬂfH@kﬁ%g fEMIdaihs dikghgeservoiring
means; wherein'the light emtted fromthe foregoing ligh emtting nmeans to
the foregoi ngb2RIRY GG Tile being shifted correlatively with
respect to the recording medium corresponding to a
plurality of different colors of ink, which is capable
of detecting the amount of ink in a plurality of ink
reservoiring means shiftable together with the
aforesaid recording means correlatively with respect to
the recording medium, comprising:
a transparent member provided for the wall of each
of the foregoing ink reservoiring means;
light emitting means for emitting light provided
in a given position along the shifting passage of the
foregoing ink reservoiring means in order to emit light
to the foregoing transparent member arriving at the
foregoing given position;
light receiving means for receiving the light
which is emitted from the foregoing light emitting
means and totally reflected at least once on the inner
surface of the foregoing transparent member in the ink
reservoiring means;
wherein the light emitted from the foregoing light

emitting means to the foregoing transparent member

reaches the foregoing light receiving means when



reaches the foregoing light receiving neans when 18 MAY 2006 - 41896ﬁ¥FPVS
reflected at | east once on the inner surface of the foregoing ink
reservoiring neans which is not in contact with the ink, and is transmtted
without any total reflection throughtHe inner surface of the foregoing
ink reservoiring nmeans which is in contact wth the ink; and detecting
means for detecting per ink reservoiring neans whether the foregoing |ight
recei ving means has received the light or not when the foregoing plural ink

reservoiring ne arrive at .foregoin iven positiqn. It is still not her
obj ect of tﬂ‘éofﬁagg%n{eﬂ/ﬁ?lgﬁ?i 8h Saﬁr%og’f’&& 2 %b&l’d‘l ra;%ﬁ:r%ﬁ% ovi ded
with the above-nentioned ink detectinggdevi further object of the
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I ftabl er wth t

of ink in ink Feservolring neans s a oget e aforesaid

ooor 010 A abth oL B SSRShS AR L dapaRALY
reservol ring f@anghe ink: and

detecting means for detecting per ink reservoiring
means whether the foregoing light receiving means has
received the light or not when the foregoing plural ink
reservoiring means arrive at foregoing given position.

It is still another object of the present
invention to provide a recording apparatus provided
with the above-mentioned ink detecting device.

It is a further object of the present invention to
provide an ink detecting device used for a recording
apparatus for recording on a recording medium by use of
recording means for recording on the recording medium
while being shifted correlatively with respect to the
recording medium, which is capable of detecting the
amount of ink in ink reservoiring means shiftable
together with the aforesaid recording means
correlatively with respect to the recording medium,
comprising:

a transparent member provided for the wall of the
foregoing ink reservoiring means;

light emitting means for emitting light provided

in a given position along the shifting passage of the



light emtting means for emtting light provided in a given posi ﬁMﬁYaﬁO@ﬁg
the shifting passage of the 18 MAY 2006 5 foregoing ink reservoiring neans
in order to emt light to the foregoingsransparent nenber arriving at the
foregoing given position; |light receiving nmeans for receiving the |ight
which is emtted fromthe foregoing light emtting means and totally
reflected at | east once on the inner surface of the foregoing transparent
menber in the ink reservoiring nmeans; wherein the foregoing transparent
menber is priorepsing tink sesepvoirphgneeanshdgonatierotbhemdxdi digift t he
incident light which is incident upon the portion where the Iight emtted
fromthe foregoithe foxggoibngttragspenestemenber andimisgep ridpepl ane
orthogonal to the axis of the emtting light is provided on the portion
wher e the |i dmregoingd taden cposhbidnf egoing |ight receiving nmeans, and the
light emtted fromthe foregoing light emtting neans to the foregoing
transpar ent menberl¥ghieeeceheingrmganagiori gaceivéngvithg Adahd when totally
reflected at | east once on the inner surface of the foregoing ink

reservoi ri ng Whdes ithiemitteqofrom that feregpingt héghtnRrmizddngds transmitted
wi t hout any total reflection through the inner surface of the foregoing ink
reservoi ri ng MRS IR ctrralin tohlectedi 8h igastprnce on the inner

surface of the foregoing transparent member in the ink
reservoiring means;

wherein the foregoing transparent member is
provided with a stepping plane orthogonal to the axis
of the incident light which is incident upon the
portion where the light emitted from the foregoing
light emitting means enters, and a stepping plane
orthogonal to the axis of the emitting light is
provided on the portion where the light is emitted to
the foregoing light receiving means, and the light
emitted from the foregoing light emitting means to the
foregoing transparent member reaches the foregoing
light receiving means when totally reflected at least
once on the inner surface of the foregoing ink
reservoiring means which is not in contact with the
ink, and is transmitted without any total reflection
through the inner surface of the foregoing ink
reservoiring means which is in contact with the ink;
and

detecting means for detecting whether the

foregoing light receiving means has received the light



and detecting means for detecting whether the foregoing |ight reck MAYg2006
nmeans has received the light 18 MAY 2006 - 6 or not when the foregoing ink
reservoiring neans arrives at the forgg%iqg given position. It is still a
further object of the present inventionto provide a recording apparatus
provided wth the above-nentioned ink detecting device. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a viewillustrating a way in which an ink
detection is made according to the present enbodi ment (when ink is absent).
Fig. 2is a vy idl i ﬁ@kc Lk det [ i s made
according to c%lﬁ\gl%{r e‘?z%é aé%%%f%ﬁ%%h?] en ?ﬁﬁgr‘s’bg?ég nt %Tan(ngqg. 3is aview

show ng an e&gpggﬁégfagh@heagggéggiﬁgpgg$eﬁh§9g§¥kgﬁ.to a serial printer.

Fig. 4 is a view show ng an exanple of an optical passage board. Fig. 5is

a bl ock di agram ofrgn;d nkegdef egt#RPthdF 066§8ctNo@ £REI lreBein er according
to the enbodinent 1. Fig. 6 is a flowhart” show ng the ink detecting

process in thghwitedn Pk Nhedv B8 04 &S0t @ih§eappabadusepiroliddd. 7 is a
vi ew showi ng an exanple of the

with the above-mentioned ink detecting device.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view illustrating a way in which an
ink detection is made according to the present
embodiment (when ink is absent).

Fig. 2 is a view illustrating a way in which an
ink detection is made according to the present
embodiment (when ink is present).

Fig. 3 is a view showing an example of the
application of the device to a serial printer.

Fig. 4 is a view showing an example of an optical
passage board.

Fig. 5 is a block diagram of an ink detecting
process in a serial printer according to the embodiment
1.

Fig. 6 is a flowchart showing the ink detecting
process in the serial printer according to the
embodiment 1.

Fig. 7 is a view showing an example of the
application of the device to a color serial printer.

Fig. 8 is a flowchart showing an ink detection

process in a color serial printer according to the



application of the device to a color serial printer. Fig. 8 is d3MANCAN ¢
showi ng an ink detection process in a color serial printer according to the
18 MAY 2006 - 7 enbodinment 2. Fig. 9 is a block diagram schematically
showing the structure wherein a recordihg-apparatus according to the
present invention is applied to an information processing apparatus. Fig.
10 is aviewillustrating the external appearance of an information
processing apparatus. Fig. 11 is a view illustrating the external

appear ance of another exanple of the information processing apparatus.
DETAI LED DESERPPELMNG- 2FHE PREFERRED EMBODI MENTS Hereinafter, with
reference to the acconpanyi ng draw ngs, the detailed description will be
nmade of the enbodii®ents ifc@otdiark O3 agram sehematifahty othowidmhodi ment 1>
As an enbodi nent of the present invention, the description will be nade of
an exanpl e appfi SIFUE G heTRdny SrdieTPRdifg SANATR YT (2FOTH DGk j et
recordi ng aggar tus. Fig. 1 is aviewillustrating an jqéﬁ}ank,unit of an
ink jet recofFfi k§Sapp&s inyepkion PﬁbaﬁF§§¥§h 9 ARt RSBl ied. In

Fig. 1, a hole is made at a Qgrt of the tank wall 1. An optical passage
board 2 is PTocessing apparatus.

Fig. 10 is a view illustrating the external
appearance of an information processing apparatus.

Fig. 11 is a view illustrating the external
appearance of another example of the information

processing apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, with reference to the accompanying
drawings, the detailed description will be made of the
embodiments according to the present invention.
<Embodiment 1>

As an embodiment of the present invention, the
description will be made of an example applicable to an
ink remainder detecting unit of an ink jet recording
apparatus.

Fig. 1 is a view illustrating an ink tank unit of
an ink jet recording apparatus to which the present
invention is applied. 1In Fig. 1, a hole is made at a
part of the tank wall 1. An optical passage board 2 is
provided for the hole portion and adhesively bonded or
welded by ultrasonic to the tank wall face to couple

them so that no ink leaks from the inside. An light



provi ded for the hole portion and adhesively bonded or wel ded bydelf‘P{a?é’%i C
to the tank wall face to couple themso that no ink | eaks fromthe inside.
An |ight 18 MAY 2006 - 8 emitting elenent 3 used for this exanple is an LED
emitting an infrared light. Also, a light receiving elenment 4 used for this
exanple is a phototransistor. The light emtting element 3 and |ight
receiving elenment 4 are both provided with a collimtor |ens,

respectively, to enhance orientation, and are arranged so that the |ight

emtted fromthe |jght emttin ﬁmsnt IS wdedtothell ht receiving
clement 4t IABAGH A tefoment od uSefi Earoinis SRPORIE RAUARA {he

opti cal passa in this e t he_i nk nk.is of di sposabl e i nk
cgrtrldgg ty %f%?elnPfﬂEeéigﬁghEn1tP}ﬁa'ePeiéﬁPtS %1Jdﬁf recei vi ng
element 4 are |xedo t he in body side,.and the cture i,s arranged to
rpl errent thefa n‘e%%ﬂgﬁo B8, Srafer 8l e BrphEroly St ke

gui di ng rreansrhvmi hhés v1 dsg?fglg g %%Ovelﬁ%tthgeg%%g nﬁ%l on will be

made of the opera dnat nti-one odinent. In

t he present eéﬁ)@rﬁéﬁ@nﬁ alt-‘geb#ﬁ'[‘ §§#’V18 Sggghgéiégﬁtlh‘e transpara

transpar ent acr I1C resin rac rve 1'n ‘ent acr ylic

resin s ap%@@@ﬁw 4% RSB AKeh16AP! ¥nldt B8 drvardiy Stale

where the air Ica
so that the light emitted from the light emitting

element 3 is guided to the light receiving element 4
through the path represented by an arrow B indicating
the optical passage. Also, in this example, the ink
ténk is of a disposable ink cartridge type. Therefore,
the light emitting element 3 and light receiving
element 4 are fixed on the main body side, and the
structure is arranged to implement the above-mentioned
positional relationship by the ink tank guiding means
which is provided separately.

Now, the description will be made of the
operational principle of the above-mentioned
embodiment. In the present embodiment, the optical
passage board 2 is made of a transparent acrylic resin.
The refractive index of the transparent acrylic resin
is approximately 1.49. When the tank is empty (that
is, the sfate where the air is filled), the critical
angle is approximately 48° where the refractive index of
the air is 1. In the present embodiment, since the
incident angle A is defined as 37°, the light emitted

from the light emitting element 3 is totally reflected



angle is approxi mately 48 where the refractive index of the air I8MAY 2006

t he present enbodi nent, since the incident angle Ais defined as 37, the
light emtted fromthe |light emtting elenent 3 is totally reflected 18 NAY
2006 - 9 by the inner surface 2a of the %ptical passage board as shown in
Fig. 1, and nost of the incident infrared 1ight reaches the light receiving
element 4 (light passage indicated by an arrowin Fig. 1). On the

contrary, when ink is present in the inside of the tank, the critical angle

ill b [, b h d k
ot o map o) 8% 7??%3% g SUEHRE, 28 ot gl lapi el Bafhade ROFE! B8 e T om

the Iight enlhghgg nt 3rea2in§%e E& i Hﬁ%{géﬁ¥a &¥£g¥é§e optica

passage board and ‘does not rece|V|ng el enen (passage

represented %?g Egrﬁé%he%he%%fqr§h cﬁldT% Iéi%ﬁééka _@ié ffe presence

and absence ser he out receivi ng
el enent n Ietrigecardin ratus to be
i nf orned of ﬁggg geﬁgteﬁo % %fn %QIJOQ’:(sl pgssgebq'ept og%:oﬁ?p%ure t he
optical pasgggeriegd %nsfme"' Ee@ené 9h lhd MR |ye foRgn the tank
wal | surface in the“con |gurat|on opti cal passage bl ock. The outer

surface of t ’BSnkOptth%alcrH%iﬁféqe alPi@de w%l'lS bfeorafﬁ’diéﬁﬁ@/iﬁe@a serrat ed
cross section so'that the outer strface is at right

because the refractive index of the 1pk is 1.47
approximately. Accordingly, there is no reflection.
The light emitted from the light emitting element 3
passes the inner surface 2a of the optical passage
board and does not reach the light receiving element 4
(passage represented in Fig. 2). Therefore, it is
possible to detect the presence and absence of the ink
by observing the output of the light receiving element
4; hence enable the use of an ink jet recording
apparatus to be informed of the absence of ink.

Also, it is possible to configure the optical
passage board as shown in Fig. 4 or to integrally form
the tank wall surface in the configuration of the
optical passage block. The outer surface of the
optical passage board 2 is formed to provide a serrated
cross section so that the outer surface is at right
angles to the incident light and the exit light in
order to prevent the loss caused by the reflection of
the incident light and exit light from the light
emitting element 3, but not to be extruded from the

tank wall surface 1. 1If the optical passage board 2 is



angles to the incident light and the exit light in order to previYIA¥2006

| oss caused by the reflection of the incident light and exit light fromthe
light emtting element 3, but not to be extruded fromthe tank wall
surface 1. If the optical passage board 20is 18 MAY 2006 - 10 configured as
shown in Fig. 4, this board 2 does not extrude fromthe tank wall surface

1, which will <contribute to inplenenting a snall device. The ink detecting
devi ce descri bed above is easily applicable to a serial printer mhich hol ds
the recording head and ink tank on the carriage as shown in . In
this case, tm?WftﬁHr%ﬁ1?§|ﬁBOEPeﬁﬁnfls - afid th%ﬁhPOPEQeﬁvﬂﬂfﬁﬂ%ﬁknt 4 are
fixed in the hone ition or the like on the n? R %t . Thus, the
structure is SFYEN d Egm hhe %apk: Welln§uEFREei L. i ¥high ¥ when the
carriage arrives,at. the detect 0Si his way, an advantage is
bt &l nad to T HRYESahg eaghsﬂeBgﬁﬂscP.ﬁaaiﬂeéeg%PPage and the main body

for the purpose. T, .0 gka f. _this ter

d d
conjunction with F ag?FSmQ d%}’b ?§05\MBF80?%8 %;%%nme ! g this
k detect t he d
T et et o $uas%FggaQsPsbnﬁgﬁbgvgebvﬁPA5 3£ Control “unit 72
th to, b hi f.ted, t t Th di
causes the carriage to, be.shifte Fgﬁ?gkgbxe@hg05| ion _Then depending on

whet her the ITFTEh9 BaSFr BRa1P Carriage as 'show

Fig. 3. In this case, the light emitting element 3 and
light receiving element 4 are fixed in the home
position or the like on the main body side. Thus, the
structure is arranged so that a detecting circuit is
actuated when the carriage arrives at the detecting
position. In this way, an advantage is obtained to
eliminate any cables connecting the carriage and the
main body for the purpose. The operation of this
printer will be described in conjuncticon with Fig. §
and Fig. 6. Fig. 5 is a block diagram showing this ink
detecting device. A pulse motor 17 which drives the
carriage is driven in accordance with the value of a
step number counter 71. A control unit 72 causes the
carriage to be shifted to a given position. Then,
depending on whether the light emitted from a light
emitting element 9 is received by a light receiving
element 10 or not, an ink absence alarm light
illuminating circuit 73 is turned on.

Fig. 6 is a flowchart illustrating this control.
This flowchart is executed by the control unit 72. At

first, the carriage is returned to the home position



enmitting elenent 9 is received by a light receiving elenent 10 of8 MAY 2086

i nk absence alarmlight illumnating circuit 73 is turned on. Fig. 6 is a
flowchart illustrating this control. This flowhart is executed by the
control unit 72. At first, the carriagdlis returned to the hone position 18
MAY 2006 - 11 (S61). The light emtting elenent is illumnated (S62).

Then, the carriage is shifted to the ink detecting position, that is, a

gi ven position where the light fromthe light emtting el enent 3 reaches the

the carr§age(FELIn o hey drioosmitsi P ahmiony oo & MuFEERRrehe st ep nunber
counter 71, T8S MShale ROLLION LS delenied @ bssldp given to
opt | cal  passHBEeREARE BESLEITA T TPetriiin 3 BT TheO T AT rFPER FBR has
Laken PLace ABGE <ol LK ARRIER D Sl U AR e 1,
2L ot BT Phochu LR deSEF Uyl Wl o L1 progg=s. LD
the detectingoggkgggpkg SLde?t%%ﬁs%%b carriage is in a given

position according to a value of the step number

counter 71. Thus, when the position is determined, a

test is given to ascertain whether the light receiving

element receives light or not (S64). If affirmative,

ink is not in contact with the inner surface of the

optical passage member 2, and it is known that the

total reflection has taken place. Then, the ink

absence alarm is illuminated (S65). Subsequently, the

carriage is returned to the home position (S€66). The

light emitting element is turned off (S67) to terminate

the process.

With the procedures described above, the ink in
the tank can be detected.
Also, the detecting principle of the present

invention utilizes the refractive index of ink.

Fundamentally, therefore, it is not affected by the

color of any ink. Accordingly, it is possible to apply

exactly the same detection circuit to each of the

colors of a color printer having a plurality of ink.

Hence, as described earlier, a set of light emitting

element and light receiving element is provided on the



invention utilizes the refractive index of ink. Fundanentally, t KeMaAY 3086
it is not affected by the color of any ink. Accordingly, it is possible to
apply exactly the sane detection circuit to each of the <colors of a color
printer having a plurality of ink. Hencel as described earlier, a set of
light emtting elenent and |ight receiving elenent is provided on the 18
MAY 2006 - 12 nmin body side, and by stopping the carriage at the position
of each tank having different color, it is possible to detect all Kkinds of
color ink in use. <Enbodinment 2> As a second enbodi nent according to the
present invémimhodhesikecrapdibyl Skeppbegntlie eprahagRamyl &he n which the
invention is applied to an ink remai nder detecting unit of a color ink jet
recordi ng apm s ion m@.eaplpstanlsiW%m\/\sﬂhﬁf%%ngaﬁwage pdr diSon of a
color ink jet recording apparatus_to which the present _invention is
applied. In MAPSIPLYLe ARkeet 2hthkiRds L eF tipk iBcHPBed by a
four-col or head having a_head 1 for recording in black, head 2 in yell ow,
head 3 inlnﬁﬁﬂﬁ991%ﬁﬂF ad 4 in cyanogen. Then, a full color recording is

execut ed by superposing the jmages.in four colors appropriately. On the
wal | surface of_iﬁft?ﬁ%@cq _ ?P+EERE P _“QhﬁgoﬁchBFeﬁ ge menbers
5 to 8 is prowidadod SsARetddetYspdlsn M1 S8 RIS SE' 8R! nd Cach tank

can be

in which the invention is applied to an ink remainder
detecting unit of a color ink jet recording apparatus.

Fig. 7 is a view showing the carriage portion of a
color ink jet recording apparatus to which the present
invention is applied. 1In Fig. 7, an image of each
color element is recorded by a four-color head having a
head 1 for recording in black, head 2 in yellow, head 3
in magenta, and head 4 in cyanogen. Then, a full color
recording is executed by superposing the images in four
colors appropriately. On the wall surface of ink tank
for each head, each of the optical passage members 5 to
8 is provided, respectively.

The ink remainder detection for each tank can be
made in the same manner as described in the foregoing
embodiment. In other words, the optical passage
members 5 to 8 correspond to the optical passage member
2 in Fig. 1 and Fig. 2 while the light emitting element
9 corresponds to the light emitting element 3, and the
light receiving element 10 to the e;ement 4. To
exemplify the head 1, when ink is present in the ink

container of the head 1, the light emitted from the



made in the same manner as described in the foregoing enbodi nent!8 MAYARe,
words, the optical passage nenbers 5 to 8 correspond to the optical passage
menber 2 in Fig. 1 and Fig. 2 while thgq4ight emtting elenent 9
corresponds to the light emtting element 3, and the |ight receiving
element 10 to the elenent 4. To exenplify the head 1, when ink is present in
the ink container of the head 1, the light emtted fromthe 18 MAY 2006 -
13 light emtting elenent 9 is transmtted through the inside of the tank

because the iefhaCemi&ditf e Umndd¥e 9 Y I CAlndRSSAUE fﬁf@@%h%ﬁ@d_ that of
the ink in the™ container Tare substantially the sane. If the ink is absent,

the total refh8gleOROGH Stak IH-dUbtethe Wd Bkt ©fvd hend@k | 68l tpassage
nmenber 5, thus enabling the light to reach the light receiving el enment 10.
This propertypischll pashdedmdnterles efid athad dfkeHe idkein abke
Subsequently, the description will be nade of an actual ink remainder
detecting segoftegner @R WiuHdtdhtid1ily aHd auatert showe i inki gs 8. This
flowchart is executed by a control unit which controls the recording

appar at us, tapsbhegk ttieadcalofraflicdtiich JuvMrd rorFithe Ginérfirst, a pul se
nmotor 17 is driven to shift the <carriage 15 to the hone position to

illum nate tserfbhcghbferhd iojtitlAMpasshdeSHiEmbelhes), tHidoeigabl brg

the light to reach the light receiving element 10.
This property is utilized for the detection of ink in
the tank.

Subsequently, the description will be made of an
actual ink remainder detecting sequence in conjunction
with a flowchart shown in Fig. 8. This flowchart is
executed by a control unit which controls the recording
apparatus, the block diagram of which is shown in Fig.
6.

At first, a pulse motor 17 is driven to shift the
carriage 15 to the home position to illuminate the
light emitting element 9 (S81). Then, although the
cairiage 15 is driven by the pulse motor 17 (S82), a
step number is counted by a step number counter 71
which is separately arranged, and when the carriage
passes the cyanogen detecting position, that is, the
position in which the light from the light emitting
element 9 is incident upon the optical passage member 8
provided for the cyanogen head 4, the carriage refers
to the output of the light receiving element 10 (S83).

At this juncture, if the ink in the cyanogen head 4 is



carriage 15 is driven by the pul se notor 17 (S82), a step nunber!§MAYZAMS ed
by a step nunber counter 71 which is separately arranged, and when the
carriage passes the cyanogen detecting position, that is, the position in
which the light fromthe light emtting 14lenment 9 is incident upon the
optical passage nenber 8 provided for the cyanogen head 4, the carriage
refers to the output of the light receiving elenent 10 (S83). At this
juncture, if the ink in the cyanogen head 4 is 18 MAY 2006 - 14 sufficient,
the light receiving el ement 10 does not detect any Ii but if the

remai nder of swefigkents, theuligbtereceimnéngoedpmgntefl eéP@@Iann on the
inner surface of the optical passage nenber 8 is detected by the |ight
recei vi ng el d¥RCt TRy, Lighti abut| &fpthaoremaipdar PE theudatddd to
pronote the sup i nk to the cyanogen head 4 g884 Further, the sane
operatlon\MI#“%K%%&%%%%Ed Vh%ntoﬁﬁilﬁaF¢be§t9§sé ghttheng&hec AinigThosi t i on
of each of the mmgenta, yellow, and black heads. Then, |astly, _the
carriage 15 |%PF%§%@H%§ thet PRtheA: B%%F?QBnm?BbefuPnléfpeFEQtPFbWW'enlttlng
el ement 9, s termnating, the ink remainder detecti 85 tg S94). The

carriage spee ¢ ob 1ERECERF V%%gse%%%?%fronThgﬂouPB BEEFWa Prd "Qtpt i on
havi ng a constant vel ocj nmm's or less . in ord avoid inviting
any erroneou® c%?ohi%km}?%tﬁngﬂgpﬁ?m?ﬁ% FPﬁuFHPQEVfﬁge W Lo

the cyanogen head 4 (S84).

Further, the same operation will be executed when
the carriage passes the detecting position of each of
the magenta, yellow, and black heads. Then, lastly,
the carriage 15 is returned to the home position to
turn off the light emitting element 9, thus terminating
the ink remainder detection (S85 to S94).

The carriage speed for executing this operation
should desirably be a motion having a constant velocity
of 100 mm/s or less in order to avoid inviting any
erroneous detection due to waving of the ligquid surface
in the ink tank. Further, although it may take an
extra time, it may be possible to stop the carriage 15
at each of the head detection positions for the
execution of this detection.

As described above, the attention is given to the
fact that the four color ink tanks are arranged on the
carriage 15 in parallel in the traveling direction of
the carriage 15 for the color ink jet printer, and the
optical passage members 5 to 8 are also arranged in

parallel in the traveling direction of the carriage 15



in the ink tank. Further, although it may take an extra tinme, it!1$¥Yp000
possible to stop the carriage 15 at each of the head detection positions
for the execution of this detection. As described above, the attention is
given to the fact that the four col or ik tanks are arranged on the
carriage 15 in parallel in the traveling direction of the carriage 15 for
the color ink jet printer, and the optical passage nenbers 5 to 8 are al so
arranged in parallel in the traveling direction of the carriage 15 18 MAY

2006 - 15 h _of f I K k Th | 1 owi h

det ecting uni E’ \i%??rcé‘oﬂfte 1"IP’I H g‘b‘f?‘fqr I n“@% en uﬁa 7 rg\(l:mein\g/i tnge

I t 10 t h of th I | t ended

Lo detect et a”%ﬁit%eouf t?eoqweqa%pfw%f@v“%% Stk 4PEnou: “any

di t t Furt t L di to th t

erbodi ment oRABMER® therghorierE R HY AT 1Y A TR eTEBPEEE or red on

t he side endtgf taI;es te ifm 'I;heé' ef or eét uqug)adrﬁ? toht_hf X?ég(géasltgg the fl oat
He det et 1 0 be

posi tion det €ctron FequlTes ng" enD arranged on

the |ower pg%ttengt te%%ﬂ U LA MG (idS Sl L&Céxhgﬁene rﬁgﬁaﬁﬁ}. the

probability occurrence of any ~mscarriage i's ex

executing thg,ydelqeetd qn \My (oF- TP STy "ﬁ%}éﬁ&%ﬁ@%@y £hance, |eading

to the ink a§Re3|on ) the optiical conponents
structure according to the present embodiment enables

the entire system of the detecting unit to be formed on
the side end of the tank. Therefore, compared to the
system using the float position detection which
requires the detecting member to be arranged on the
lower part of the ink tank due to its structural
arrangement, the probability of occurrence of any
miscarriage is extremely small in executing the
detecticon which may cause an ink leakage by chanc
leading to the ink adhesion to the optical components
or the short circuit of electrical circuits. Thus, the
device reliability will be significantly improved.
Also, for the ink tank which travels with the carriage,
it will suffice if only the optical passage member is
provided while the other structural components can be
fixed to the main body. As result, it is possible to
implement making the head portion small and light.
There is also no need for connecting any flexible
cables and the like to the head for the ink detection,
hence making the provision of a simple structure

possible.



or the short circuit of electrical circuits. Thus, the device reldMpi¥700§
wll be significantly inproved. Also, for the ink tank which travels with
the carriage, it will suffice if only the optical passage nenber is
provi ded while the other structural cdhbH%ehts can be fixed to the main
body. As result, it is possible to inplenent making the head portion snal
and light. There is also no need for connecting any flexible cables and
the like to the head for the ink detection, hence making the provision of a
res t he present
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i nvention pr %ﬁgs %‘%ﬂ qgéc&r(ésecépefglti% wiEdnr §CREGGPEmMRENOdS, _
particularly arecording ead and a recording apparatus Wherein the flying
droplets are Jﬁdﬁ%&)ﬁéﬂd I 5 terdmbrsergy to

Also, as ink usable for the present invention, it
is possible to employ a plurality of ink having
different colors. The plurality of ink having
different colors include those having different
densities for one kind of color.

The present invention produces an excellent effect
on ink jet recording methods, particularly a recording
head and a recording apparatus wherein the flying
droplets are formed by utilizing thermal energy to
perform recording.

Regarding the typical structure and operational
principle of such a method, it is preferable to adopt
those which can be implemented using the fundamental
principle disclosed in the specifications of U.S.
Patent Nos. 4,723,129 and 4,740,796. This method is
applicable to the so-called on-demand type recording
system and a continuous type recording system.
Particularly, however, it is suitable for the on-demand
type because the principle is such that at least one
driving signal, which provides a rapid temperature rise

beyond a departure from nucleation boiling point in



performrecording. Regarding the typical structure and operati onal8 MAY 2006
principle of such a nethod, it is preferable to adopt those which can be
i npl enented using the fundanental principle disclosed in the specifications
of U S Patent Nos. 4,723,129 and 4,740,796. This nmethod is applicable to
the so-called on-demand type recording systi@dm-and a continuous type
recording system Particularly, however, it is suitable for the on-denand
type because the principle is such that at |east one driving signal, which
provides a rapid tenperature rise beyond a departure from nucl eation
boi l'ing point in 18 MAY 2006 - 17 response to recording information, is
appl i ed to zgspensettot hecprfiingahpfdosBprtdospoded amplied ge@ degti nk)
retaining sheet or liquid gassa e whereby to cause the el ectrothermal
transducer ¢¥egeretRernaheiranseneryydispPosedd e o iAW | ( F8Kdn t he
t hernoactive portion of the recording head; thus effectively leading to the
resul tant fERHRIRHR0 oFRESBUPHI 2iAHIEHRIFERGRIWRGTSRYLItP FFwRS BP@ to one
for each of the driving signal s.. By the devel opnent and contraction of the
bubbl e, thleFEEPENETRR} TE2RFdRAGFgER FRPEEGTCa ST FRRIFHrEC to
produce at | east one, rglgl ei‘ The drj vi ng signal is prefe_rablu%%in the form
of pul ses BfRYULST +|Jg’“ Qe bpFeRl Ehe & G PR OB UBhI PR an be
ef fectuat ed i nstapt aneousl and,

recorgghgrheag;ythus éffectively leading to the

resultant formation of.a bubble in the recording ligquid

(ink) one to one for each of the driving signals. By

the development and contraction of the bubble, the

liquid (ink) is discharged through a discharging port

to produce at least one droplet.

The driving signal is preferably in the form of

pulses because the development and contraction of the

bubble can be effectuated instantaneously, and,

therefore, the liquid (ink) is discharged with quick

response. The driving signal in the form of pulses is

preferably such as disclosed in the specifications of

U.S. Patent Nos. 4,463,359 and 4,345,262. In this

respect, the temperature increasing rate of the heating

surface is preferably such as disclosed in the

specification of U.S. Patent No. 4,313,124 for an

excellent recording in a better condition.

The structure of the recording head may be as
shown in each of the above-mentioned the specifications
wherein the structure is arranged to combine the

discharging ports, liquid passages, and the electrothermal

transducers as disclosed in the above-mentioned



therefore, the liquid (ink) is discharged with quick response. THeMa 30hg
signal in the formof pulses is preferably such as disclosed in the
specifications of U S. Patent Nos. 4,463,359 and 4, 345,262. In this
respect, the tenperature increasing rate of “tR& heating surface is
preferably such as disclosed in the specification of U S. Patent No.
4,313,124 for an excellent recording in a better condition. The structure
of the recording head may be as shown in each of the above-nentioned the
specifications wherein the structure i.s arranged to conbi ne the

di schar gi ng pBREENLE §dideEsLy@es 1 ighddt Rassrget oft Fehdl  transducers as
di scl osed in the_ above-nenti oned 18 MAY 2Q06 - éS atents (linear_ type

i qui d passag@ng}er'éﬁqungﬁgsﬁﬂ ird PESi9G8y. T &sﬁ%&?ﬁgﬂﬁ?sﬁ9 t?F e such
as disclosed.,in the specifications_of U.S. Patent Nos, . 4 558 333 and

4, 459, 600 mhe?é?ﬁ&?ﬁgatﬁgr EEFF&£%F8#1°BSrP%o§sSar§E§F?§h3§§51n a curved

area is also jnebydeds Lt he oesght bOvelhi o, LRaaddlt in; Jdie gt esent

invention is applréa € structure di'sc apanese Lai d- Open

Appli cati on DE8F§ ?$§3QZQ woe! b@daiﬁogggﬂr%khta%%g”i%dafE%tﬂﬁéfﬂé argi ng

ports for pl ellectrothermal @ Trans ers, an o the structure di scl osed
in Japanese Patent Fgggéggegpégﬁgﬁg tion No. 59-138461 wherein an opening

for absorbi ng pressufe wave 0 er mal

In addition, the present invention is applicable
to the structure disclosed in Japanese Laid-Open
Application No. 59-123670 wherein a common slit is used
as the discharging ports for plural electrothermal
transducers, and to the structure disclosed in Japanese
Patent Laid-Open Application No. 59-138461 wherein an
opening for absorbing pressure wave of the thermal
energy is formed corresponding to the discharging
ports.

Moreover, the present invention is effectively
applicable to a serial type recording head wherein the
recording head is fixed on the main assembly; to a
replaceable chip type recording head which is connected
electrically with the main apparatus and for which the
ink is supplied when it is mounted in the main
assemble; or to a cartridge type recording head having
an ink container integrally provided for the head
itself.

Also, as constituents of a recording head

. according to the present invention, it is preferable to

provide recording head recovery means and preliminarily



energy is fornmed corresponding to the discharging ports
present invention is effectively applicable to a serial

. Mor eovelrs,M‘?K§006
type recordi ng head

wherein the recording head is fixed on the main assenbly; to a replaceable
chip type recording head which is connected- &Beetrically with the main

apparatus and for which the ink is supplied when it is
assenble; or to a cartridge type recordi ng head having
integrally provided for the head itself. Also, as const
recording head according to the present invention, it i
provi de recordifblirEy Pe’RTerYdhEbaRabiy BeepLrRRnAPESE
auxiliary nmeans additionally because these constituents
meki ng the efekl i GenEEtbyEe e mpkir@nthengEhershvRpLSS

mounted in the nain
an i nk contai ner
ituents of a

s preferable to
conght IS 19
will contribute to
sCihithe&ed. To nanme

them specifically, such copstituents are. capping neans for the recording
head, cleamrﬁf?ﬁébl,1?¥ﬁﬁW%@§i%ﬂr%rStght}?ﬁggneaﬁg,nﬁP&lFﬁﬁﬂhry heati ng

nmeans such as ele Ir%LPernal {ransducers or heating gle
such transducReCHI1¢HE RonBrGRFORS b TPaREE 8TFeSaPR
prelimnary dischange de besides, the regul ar discharg

Further, as tH& rERHTHHE BERdof C1ARIRP TGRS, SPRETE

extrenely effect%ye in
sSucC

ments other than

NG BFENSs *9nd t he

e .for recording.

38t nvention is

ion means, preliminary heating means such as

electrothermal transducers or heating elements other

than such transducers or the combination of
of elements, and the preliminary discharge
the regular discharge for recording.

Further, as the recording mode of the

those types

mode besides

apparatus,

the present invention is extremely effective in

applying it to an apparatus having at least
multi-color mode with ink of different colo

color mode using the mixture of the colors,

one of a
rs, a full-

or a mode

using the kinds of ink which are of the same color but

have different densities, irrespective of w

recording head is integrally structured or

hether the

it is

structured by a combination of plural recording heads.

Now, in the embodiments according to t
invention set forth above, while the ink ha
described as liquid, it may be an ink mater

solidified below the room temperature but 1

he present
s been
ial which is

iquefied at

the room temperature. Since the ink is controlled

within the temperature not lower than 30°C and not

higher than 70°C to stabilize its viscosity

provision of the stable ejection in general

for the

, the ink



applying it to an apparatus having at |east one of a nulti-col or 13 206h
ink of different colors, a full- color node using the m xture of the colors,
or a node wusing the kinds of ink which are of the sanme col or but have
different densities, irrespective of whether 20 - recording head is
integrally structured or it is structured by a conbination of plural
recordi ng heads. Now, in the enbodi nents according to the present invention
set forth above, while the ink has been described as liquid, it nay be an
ink material which is solidified belowthe roomtenperature but |iquefied
at the room®Pa¥pbrasych. thajcdtt Fan pr ldauedtied Waen \hehin the
tenperature not | ower _than 30C and not _higher than 70C to stabilize its

vi scosity for2PRe1CAPAGi EPERTEANGhE1gNaSe AL GLVER i n general , the ink 18
MAY 2006 - 20 may_be such that it _can be |iquefied when the applicable
recordi ng signals aPe2gfd&Aon, nwhdder POSLtiely PFSVEVERe fr®%enting t he
tenperature rise due to the thernmal energy by the use of such energy as an
energy consunt®MPBFatHERgFAGE P&t &9 &he vhermeh seT@% &Y itthe MSor usi ng

the ink which will be solidified when |left intact for the purpose of
preventing i nREeFUFBr SPFEAY PE ﬁﬁyeB§r9§b§§P§PQeﬁof§5bl AWML present

o e bE e o Bpb o eaiR U8 MG DR G ey by the
which will be solidified when left intact for the
purpose of preventing ink evaporation, it may be
possible to apply to the present invention the use of
an ink having a nature of being liquefied only by the
application of thermal energy such as an ink capable of
being ejected as ink liquid by enabling itself to be
liquefied anyway when the thermal energy is given in
accordance with recording signals, an ink which will
have already begun solidifying itself by the time it
reaches a recording medium. For an ink such as this,
it may be possible to retain the ink as a liquid or
solid material in through holes or recesses formed in a
porous sheet as disclosed in Japanese Patent Laid-Open
Application No. 54-56847 or Japanese Patent Laid-Open
Application No. 60-71260 in order to execute a mode
whereby to enable the ink to face the electrothermal
transducers in such a state. In the present invention,
the most effective method for the respective ink
mentioned above is the one which is capable of
implementing the film boiling method described above.

Furthermore, as the mode of a recording apparatus



being ejected as ink liquid by enabling itself to be Iliquefied ésn%/l\f\"/a‘g/z%en

the thermal energy is given in accordance with recording signals, an ink
which will have already begun solidifying itself by the tine it reaches a
recording medium For an ink such as this, it my be possible to retain the
ink as a liquid or solid material in througihotes or recesses forned in a
porous sheet as disclosed in Japanese Patent Laid-Open Application No.
54-56847 or Japanese Patent Laid-Open Application No. 60-71260 in order to
execute a node whereby to enable the ink to face the el ectrothernal
transducers in such a state. In the present invention, the nost effective
nmet hod for tBECPESESE: itPe thek Prasantoddohvan i sthewe oaEewRi ERPYdNgapabl e
of inplenmenting the filmboiling nethod described above. Furthernore, as
the mode of &PPE&GtHisnFoAPIMmast (vaitis avae s Qr Ahe gkikedi A§dt 8™ he present
invention, there are a copying apparatus conbined with a reader or the

li ke, and an@PREFATASUSXSRATINNE FIRVEHS LIV ¢ 2BPRERAUSS havi ng
the transm ssion and reception functions in addition to those which are

integral |y aPP¥iBgd tHe tTEpsmssiPn Ancth F&FER AN i Fyet 59RBud ™ er mi nal  of
an infornati .pr.ocessi ng equi pment such, as th%cf(tbove- nment.i oned word

processor, cB8AfdtdPtY Ao dhigh ate [ inteql ATERRARPScREMmt i cal |y

showing - the Jstructung ol A1eeP"dl T PR WeS5ELehIEnt? b an

information processing equipment such as the above-
mentioned word processor, computer or the like.

Fig. 9 is a block diagram schematically showing
the structure of a recording apparatus according to the
present invention when the apparatus is applied to an
information processing apparatus having functions as a
word processor, a personal computer, a facsimile
apparatus, and a copying apparatus. In Fig. 9, a
reference numeral 201 designates a control unit
provided with a CPU such as a microprocessor, and
various I/0 ports to control the entire system of the
apparatus by outputting control signals, data signals,
and others to each unit and inputting control signals
and data signals from each unit; 202, a displaying
unit, on the screen of which various menus, documentary
information, image data read by an image reader 207,
and the like are displayed; and 203, a pressure
sensitive transparent touch panel arrahged on the
display unit 202 capable of inputting items, coordinate
positions, and the like on the displaying unit 202 by

depressing its surface by a finger or the like as



present invention when the apparatus is applied to an informati ol MAY 2006
processi ng apparatus having functions as a word processor, a personal
conputer, a facsimle apparatus, and a copying apparatus. In Fig. 9, a

ref erence nuneral 201 designates a control un2 -provided with a CPU such as
a mcroprocessor, and various I/O ports to control the entire systemof the
apparatus by outputting control signals, data signals, and others to each
unit and inputting control signals and data signals fromeach unit; 202, a
displaying wunit, on the screen of which various nenus, docunentary

i nformation, da9fEgedat a read by an image reader 207, and the like are

di spl ayed; and 203, a essure sensjtive transparent touch panel arranged
on the dlsplay|ﬂﬁtr%gé?Qﬁﬁﬁﬂﬂ%ﬂ%ﬁa}n%gﬁtﬂﬁﬁigPéﬁﬁs 8BofMi nate positions,
and the like on the displayin unl 202 gy de ressLn its surface by a
finger or thd} Fqu%ﬁ9ﬁ§4 %9““ e§??€ e whifhr steres ral 204

d t FM Nbd | at d .\Whi ch

i ormat i on QMG A TAPEAATY SHRT T %???%Emﬁ%ﬁr35&5%@%&%‘%3@%%/ o an
t | d 2 ital d d f t h

and others 3 p%%??%vam?%%/%?%n@? nff bRt 885kal 214 Ain e Fu

sound sour ce 204 AL dJANSUEE LS HREn ?ygﬁlbkﬁesggmsrybxn% ey unit

to perform an FM modulation. The electrical signals
from the FM sound source 204 are transduced into the
audible sounds by a speaker unit 205. bA printer unit
206 is the apparatus to which the present invention is
applied as an output terminal for a word processor,
personal computer, facsimile apparatus, and copying
apparatus.

A reference numeral 207 designates an image reader
which is arranged in the conveying passage of source
documents in order to photoelectrically read the data
on source documents for facsimile and copying
operations in addition to reading various other source
documents; 208, a facsimile transmission and reception
unit which performs the facsimile transmission of the
data on the source document read by the image reader
207, and receives the transmitted facsimile signals for
demodulation, and which also has a function to
interface with the external devices; 209, a telephone
unit which has various functions to serve as an
ordinary telephone and as a device to automatically

take and record messages among others; and 210, a



206 is the apparatus to which the present invention is applied ags%‘?‘Yo%ﬂoﬁut
termnal for a word processor, personal conputer, facsimle apparatus, and
copying apparatus. A reference nuneral 207 designates an inmage reader

which i's arranged in the conveyi ng passage -of2&cource docunents in order to
photoel ectrically read the data on source docunents for facsimle and
copying operations in addition to reading various other source docunents;
208, a facsimle transm ssion and reception wunit which perforns the
facsimle transm ssion of the . data _on _the squrce docunent read by the inmage
reader 207, mﬁﬂ&’rﬁ’eb‘é‘il&e?ﬂqé‘ql%%et £ . %ﬁ?’é@%r&l%y?ﬁ?m

denodul ati on, and which al so has a function .to intﬁrface.mjth t he external

devi ces: 209PTQIF8MapAGREIEHME AR FRY PHNSFUSRRITI 5 t 0 serve as an

ordi nary tel ephan nd_as devi c utomati.cal | y. e and re d
messages annﬁgogf & sgsaﬁﬁ 1€F Y 2 §t§'2 l?é;%ﬁ%fké%t %ﬁéluding

the ROM whi chygl 9igs a.sustam 000 AR, IANA9E! AW A0 0 heL

application “programs as we as character fonts onar an t he

li ke, the RA%&’”E%%SFL%%%%%% H_loia(eaa%}'%gl %?%%em?&f ormation

| oad fromthe external nenor evi c a Vi he like. A

reference n“HEO%Eeziizde%BQn%t?&d%ok%¥9P%Ed€W§‘1iﬁ@niCh i nputs text
nds;

i nformati on and vari ou$ conma :
A reference numeral 211 designates a keyboard unit

which inputs text information and various commands;
212, an external memory device using a floppy disk,
hard disk, and the like as its storing medium, and in
this external memory device 212, text information,
music, or voice information, and user's application
program and others are stored.

Fig. 10 is a view illustrating the outer
appearance of the information processing apparatus
shown in Fig. 9. 1In Fig. 10, a reference numeral 301
designates a flat panel display utilizing liquid
crystal and others to display various menus, graphic
information, and text information, and enable the
coordinate input and item specifying input to be
executed when the surface of the touch panel arranged
on this display 301 is depressed by a finger or the
like; and 302, a hand set which is used when the
apparatus functions as a telephone unit.

The keyboard 303 is detachably connected to the
main body through a cord, through which various text

information and various data can be inputted. Also,



212, an external menory device using a floppy disk, hard disk, ah8MA¥2006ke
as its storing nedium and in this external nenory device 212, text
information, nusic, or voice information, and user's application program
and others are stored. Fig. 10 is a view illu28rating the outer appearance
of the information processing apparatus shown in Fig. 9. In Fig. 10, a
reference nuneral 301 designates a flat panel display utilizing liquid
crystal and others to display various nenus, graphic information, and text
information, and enable the coordinate input and item specifying input to
be executed WrRkeHoaxd 132 % Pﬁ‘é"’c@ﬁ@hwbﬁhel"aallp&ﬁgé&“c&ﬁ%i??ytﬁ spl ay
301 is depressed by_a finger or the |I|ike; and 302, a_hand set which is used
when the apptht3rd rerkerdnsend 303 el @phdneetfRie? FRdekefPTafd 303 is

detachably connected_to the main body through a cord, through which various
text informetiRPEMESHrious data can be inputted. Al so, 18 MAY 2006 - 24

the keyboard 303 is provided with vari uncgtion keys 304 and others; and
305, an insertionﬁ%#%ég?%ﬁc%.n?T%5$§ gﬁzkéeiFQB?Eﬁﬁn%esﬁﬁﬁﬁr§F T

desi gnat es a sheet stacker where the source doc n ar, t.acked for the
nge T eadarIRRE (TS T ORISR ES (Bt QoR BREREAr ROE. FBSI LMAUE exhaust od

i mge reader _
fromthe r eal’ré)a()éet]!_ %'Pftcg hxeeggpaér% u‘!?he source document thus read

are exhausted from the rear portion of the apparatus.
Also, in a case of a facsimile reception, or the like,
the recording is made by an ink jet printer 306.

In this respect, the above-mentioned display 301
may be a CRT, but it is desirable to use a flat panel
such as a liquid crystal display using a ferroelectric
liquid crystal because with such a display, it is
possible to implement making the apparatus small and
light. When the above-mentioned image processing
apparatus functions as a word processor, the text
information inputted through the keyboard unit 211 in
Fig. 9 is processed by the control unit 201 in
accordance with a text processing program, and output
to the printer unit 206 as images. When the above-
mentioned information processing apparatus functions as
a personal computer, the various data inputted through
the keyboard unit 211 are operationally processed by
the control unit 201 in accordance with an application
program, and the results of the operation are output to
the printer unit 206 as images. When the apparatus

functions as a receiver of the facsimile apparatus, the



Also, in a case of a facsimle reception, or the like, the recorEﬁM@Yi%”%
made by an ink jet printer 306. In this respect, the above-nentioned di splay
301 nmay be a CRT, but it is desirable to use a flat panel such as a liquid
crystal display using a ferroelectric |iquid 4%ystal because with such a
display, it is possible to inplenment nmaking the apparatus small and 1|ight.
When t he above-nenti oned i nage processing apparatus functions as a word
processor, the text information inputted through the keyboard unit 211 in
Fig. 9 is procgessed_.hy the control unit 201 i accordance. with a text

processi ng pr 6GFEM tatd BHFRAS T FHPHTTE FEi g W8T Rages. Wien the

above- nentioned _inf.ormati on processi.ng a r functi S,..a r sonal
comput er, theqz\}. rnlstx)“l}sssd'acinaalnnplﬁetcee SL-tlhrougr}lc")lftt débskleflb%%{!r:g u%‘lﬁltb§1ER§re

operati onal Iy yacesseg by 2diNGGONLIQle dildg 201 10 ASAaNGeci Lh an

application program -an € resu operation are output to the

Phe T acsim | cCanses BEELor 8t AP S008 cis prattdi  fIfs Toad BE7CLver ©

{ nput ted {1 oM LGS LiaddeANS T3] 00iANA (1RSSR LI LegRBLE Sngecel ved

by the control u proceéssi'ng I n acco nce wth a given program

and out put t05Lhe Ripdlitly Whigar2ABeaS o 'ARARd UbdIRESS 1 &) 50aaWhgn the
apparatus functions “as g cOpyl ng apparatus, a source docunent is read by

the image reader 207, and the data on the source
document thus read are transferred to the printer unit
206 through the control unit 201 and output as copied
images. In this respect, when the apparatus functions
as a transmitter of the facsimile apparatus, the data
on the source documents read by the image reader 207
are processed by the control unit 201 for transmitting
in accordance with a given provided, and then,
transmitted tco the communication line through the
facsimile transmitter 208. Here, it may be possible to
arrange the above-mentioned apparatus as an integrated
type where an ink jet printer is incorporated in the
main body as shown in Fig. 11. In this case, the
portability will be further enhanced. In Fig. 11, the
constituents having the same functions as those shown
in Fig. 10 are indicated by the corresponding reference
marks.

Since a high-quality recording image is obtainable
by applying a recording apparatus according to the

present invention to the multi-functional information

apparatus as described above, a further enhancement of



the i mage reader 207, and the data on the source docunent thus rd&#l4Y 2006
transferred to the printer unit 206 through the control unit 201 and out put
as copied inmges. In this respect, when the apparatus functions as a
transmtter of the facsinile apparatus, the-d&@bfa- on the source docunents
read by the image reader 207 are processed by the control unit 201 for
transmtting in accordance with a given provided, and then, transmtted to
t he conmuni cation line through the facsimle transmtter 208. Here, it may
be possible to arran t he above-nentioned apparatus as an integrated type
where an ink FB® Ppﬁgépnﬁs %nGBPpGPQPSGmPHtPRQeQn%WfQ£RRF%RPshomn in Fig.
11. In this case, portability w ﬁurther enhanced. In Fig. 11, the
constituents ﬂﬁ?Fﬁﬁsfﬂg §Hﬁér?GH5tF5n9°§§1P §se shown in Fig. 10 are

i ndi cated by the corresponding reference nmarks. Since a high-quality
recording image i s obtainable by applying a recording apparatus according
to the present invention to the multi-functional information apparatus as
descri bed above, a further enhancenent of 18 MAY 2006 - 26 the functions of
t he above-nentioned informati on processing apparatus is possible. 18 MAY
2006 - 27 WHAT IS CLAIMED I S:



1. An ink detecting device used for a recording apparatus for réé@?ﬁ?%&m%n
a recording nediumby use of a plurality of recording nmeans for recording
on the recording nmediumwhile being shifted correlatively with respect to
the recording medi umcorresponding to a plurality of different colors of
ink, which is capable of detecting the any, t of ink in a plurality of ink
reservoiring means shiftable together with“ai'd recordi ng neans
correlatively with respect to the recording nedium conprising: a
transparent nmenber provided for the wall of each of said ink reservoiring
means; |light emtting means for emtting light provided in a given position

along the ghift{g9-pRssagerel said ink reservoiring neans in order to emt
light to sar%—_¥ransparenrfnénber arriving at said given position; |ight
receiving neanslforAﬁefﬁ%:VhageFtﬁgnb' g@vi h&fLd Sfcﬁmétfegcéf&{?@a' d |ight

a At

emtting neans and totally reflecte east once on the i1 nner surface of
sai d transpanentcgBMBSE FOchRA1hBK ohe e ey Luphespiisd hee | ght
emtted fr%ﬁ#sa%da?igﬁt en?ttlarligB ﬁea%é to sé?' ranspareﬁf menber reaches

said |ighty peeeivipg HRapsc¥b@ingOhekhny ol edLid-fingd ensttidice on the
i nner surface of said ink reservoiring neans which is not in contact with

the ink, af&cbﬁdiﬁ%ns@aiaﬁdwhmﬁlbhsa&nan\éhtiqtt@d l@fdreatd ©nyd 1y awpbh t he i nner
surface 18 MAY 2006 - 28

respect to the recording medium corresponding to a
plurality of different colors of ink, which is capable
of detecting the amoﬁnt of ink in a plurality of ink
reservoiring means shiftable together with said
recording means correlatively with respect to the
recording medium, comprising:

a transparent member provided for the wall of each
of said ink reservoiring means;

light emitting means for emitting light provided
in a given position along the shifting passage of said
ink reservoiring means in order to emit light to said
transparent member arriving at said given position;

light receiving means for receiving the light
which is emitted from said light emitting means and
totally reflected at least once on the inner surface of
said transparent member in the ink reservoiring means

wherein the light emitted from said light emitting
means to said transparent member reaches said light
receiving means when totally reflected at least once on
fhe inner surface of said ink reservoiring means which

is not in contact with the ink, and is transmitted

without any total reflection through the inner surface



of said ink reservoiring neans which is in contact with the ink}sgﬁﬁYzmm
detecting neans for detecting per ink reservoiring neans whether the
foregoing light receiving neans has received the light or not when said
plural ink reservoiring neans arrive at said given position. 2. A recording
apparatus for recording on a recording nmediumby use of a plurality of
recording neans for recording on the recor4®ng nedi um while being shifted
correlatively with respect to the recording nediumcorresponding to a
plurality of different kinds of ink, conprising: an ink anount detecting
device for detecting the anount of ink is a plurality of ink reservoiring
means, which correlatively shifts with respect to the recording nedium

t oget her wPthS&dAd 1pkc SeFefy Hedny nerRIdvCRA 1§ ah8psPeiaStetder® provi ded

for the wal | of each .of said ink reservoiring neans; light emtting neans
for emttimgS 8K BPGvided in a given position along the shifting passage
of said ink regervoiring neans jn %%%gr to emt I%g?t to saiqf_transparent
member arri vi ng98teSEiRIGMEERH ISR idRECF I PREFHIRNGCFEEINO IS ecei vi ng
the light which .is . emitted fromsaidJight emtii means and totally
Fof| ected BEAPSa¥heEhEE ohe HoTTHRIS e TreetviRe Bages Tre

received the light or not when said plural ink

reservoiring means arrive at said given position.

2. A recording apparatus for recording on a
recording medium by use of a plurality of recording
means for recording on the recording medium while beihg
shifted correlatively with respect to the recording
medium corresponding to a plurality of different Kkinds
of ink, comprising:

an ink amount detecting device for detecting the
amount of ink is a plurality of ink4reservoiring means,
which correlatively shifts with respect to the
recording medium together with said recording means
including

a transparent member provided for the wall of each
of said ink reservoiring means:;

light emitting means for emitting light provided
in a given position along the shifting passage of said
ink reservoiring means in order to emit light to said
transparent member arriving at said given position:

light receiving means for receiving the light
which is emitted from said light emitting means and

totally reflected at least once on the inner surface of



said transparent nenber in the ink reservoiring neans wherein th‘éMﬁﬁﬁP%
emtted fromsaid light emtting neans to said transparent nenber reaches
said light receiving means when totally reflected at | east once on the

i nner surface of said ink reservoiring nmeans which is not in contact with
the ink, and is transmtted w thout any tqtal reflection through the inner
surface of said ink reservoiring neans Wwhi 7s in contact wwth the ink;
and detecting neans for detecting per ink reservoiring neans whether the
foregoing |ight receiving neans has received the |ight or not when said
plural ink reservoiring means arrive at said given position. 3. A recording

appar at U agear UL BRcher LAl HlApe- ! D 93! deearslig paRsahs an [ nk e

recordlng ecor dlscharglng in ng appar at us

accordi ng to cj@ﬁg}éi %Qgrgiga 2L & q&%g'QQEHi gyéﬁg éﬁgtkgkgrecording

head which is a recordin i'scharging 1n utrl1zing~t her mal

Chor i oReTay Sveate 3%%%&59§§eb%$‘“§%§”%8**?@@%%§% SRS apparatus
according to-LP Ay 4meaBLREA totally reflected at least once on

the inner surface of éaid ink reservoiring means which

is not in contact with the ink, and is transmitted

~without any total reflection througﬁ the inner surface

of said ink reservoiring means which is in contact with

the ink; and

detecting means for detecting per ink reservoiring
means whether the foregoing light receiving means has

received the light or not when said plural ink

reservoiring means arrive at said given position.

3. A recording apparatus according to Claim 2,
wherein
said recording means is an ink jet recording head

for recording by discharging ink.

4. A recording apparatus according to Claim 3,
wherein

said recording head is the ink jet recording head
which is a recording head for discharging ink by
utilizing thermal energy and is provided with the
thermal ehergy transducers generating the thermal

energy given to ink.



sai d recording head i s the one which causes ink to change its si&MA%H§006ne
thermal energy which is applied by said thermal energy transducers to

di scharge ink fromthe discharging ports in accordance with said change of
state. 6. An inmage form ng apparatus for recording on a recording nedi um by
use of a plurality of recording means for recording on the recordi ng nmedi um
while being shifted correlatively with resect to the recording medium
corresponding to a plurality of different kinds of ink, conprising: an ink
amount detecting device for detecting the amount of ink is a plurality of
ink reservoiring neans, which correlatively shifts with respect to the
recordi ng nediuglto ether wth said recordi ng neans iquuSin a transparent
menber provi ded>for At FESRIILING ARRITYHS SHEPTHKY 5 G 0P an'neans; |i ght
emtting negns for emtting light provided in a given position along the
shifting p4S§4§&Tof said ink reservoiring means in order to emit light to

id t t .nenb Vi t, sai.d qi ition; Ligh i Vi
Teans for 1 ocel TP EREVMS TGHS SRt ed it i SAVEeT| ORI B 11 g
d 18_MAY 2006 - 31 .totall flected at | he i
rean: on ARl 00° sath, S A b LA CTACa BBy BE |
by said thermal energy transducers to discharge ink

from the discharging ports in accordance with said

change of state.

6. An image forming apparatus for recording on a
recording medium by use of a plurality of recording
means for recording on the recording medium while being
shifted correlatively with respect to the recording
medium corresponding to a plurality of different kinds
of ink, comprising:

an ink amount detecting device for detecting the
amount of ink is a plurality of ink reservoiring means,
which correlatively shifts with respect to the
recording medium together with said recording means
including

a transparent member provided for the wall of each
of said ink reservoiring means;

light emitting means for emitting light provided
in a given position along the shifting passage of said
ink reservoiring means in order to emit light to said
transparent member arriving at said given position;

light receiving means for receiving the light

which is emitted from said light emitting means and



wherein the light emitted fromsaid |ight emitting means to sai d8 MAY 2006
transparent nenber reaches said |ight receiving neans when totally
reflected at | east once on the inner surface of said ink reservoiring nmeans
which 1is not in contact with the ink, and is transmtted wthout any total
reflection through the inner surface of _sad_ink reservoiring means which
is in contact wwith the ink; detecting neans for detecting per ink
reservoiring means whether the foregoing |ight receiving nmeans has

received the light or not when said plural ink reservoiring nmeans arrive at
said given position; and neans for reading i rages on a source docunent. 7.

An image festhnyyappalatysdf ak 1eaekdiongeobr? tHL b NOsueage by use of a
plurality of recording means for recording on the recordi ng medi um while

being'  shé&iedteensphabnemsmplelrh 1he HPRCH ko rddR rasDr th@gueardi um .
corresponding to a plurality of different kinds of ink, conprising: an ink
amount det ecti nghdegifiether 1dghecemid telde fram WHidflidikt iematphingal ity of
ink reservoiring nmeans, which correlatively shifts with respect to the.
recor di ng meanhsntdogeietrantbarant meabedi fgadhdss sait| Libghy 18 MAY 2006 -
32 a transparent nmenber provided for the wall of each of said ink
reservoi rimgcabansg means when totally reflected at least once on

the inner surface of said ink reservoiring means which

is not in contact with the ink, and is transmitted

without any total reflection through the inner surface

of said ink reservoiring means which is in contact with

the ink;

detecting means for detecting per ink reservoiring
means whethér the foregoing light receiving means has
received the light or not when said plural ink

reservoiring means arrive at said given position; and

means for reading images on a source document.

7. An image forming apparatus for recording on a
recording medium by use of a plurality of recording
means for recording on the recording medium while being "
shifted correlatively with respect to the recording
medium corresponding to a plurality of different kinds
of ink, comprising:

an ink amount detecting device for detecting the
amount of ink is a plurality of ink reservoiring means,
which correlatively shifts with respect to the
recording medium together with said recording means

including



light emtting means for emtting light provided in a given posﬂ P%%Yé(gng

the shifting passage of said ink reservoiring neans in order to emt |ight
to said transparent nenber arriving at said given position; |ight receiving
means for receiving the light which is emtted fromsaid |light emtting
means and totally reflected at |east once the inner surface of said
transparent nmenber in the ink reservoiring ns wherein the light emtted
fromsaid light emtting neans to said transparent nenber reaches said
l'ight receiving neans when totally reflected at | east once on the inner
surface of said ink reservoiring means which is not in contact with the

ink, and is transnm tted w thout .any total .reflectjion u i nner
surface of sai@ iAR FTESEAN r"}errlngb lyaﬁlzéov cli% #%ri*ﬁggo%fh‘ggt g\t/}vi 'Ee%%ht he i nk;

detecting g?a%%1%9Enﬂ?&%&%ﬂ%%ﬂ%ﬁ%éJﬂ%éﬁ?ﬁrVOiri”g means whet her the
i ght [ i

f or egoi ng recer ving ireans received the light or not when said

plural ink resgﬁéﬁkrE&qg@¥%§;ﬂaggéu¥é# S gﬁgegiaﬁﬁipggg&d@@d means for

transnmtting an receiving i mage infornafion: mage formni ng

For T oadi ng' s Regas on bS Hairee dethente O o PR S 2 e X s Tar
recording ?Rkdreservoiring means in order to emit light to said
transparent member arriving at said given position;
light receiving means for receiving the light
which is emitted from said light emitting means and
totally reflected at least once on the inner surface of
said transparent member in the ink reservoiring means
wherein the light emitted from said light emitting
means to said transparent member reaches said light
receiving means when totally reflected at least once on
the innéf surface of said ink reservoiring means which
is not in contact with the ink, and is transmitted
without any total reflection through the inner surface
of said ink reservoiring means which is in contact with
the ink;
detecting means for detecting per ink reservoiring
means whether the foregoing light receiving means has
received the light or not when said plural ink
reservoiring means arrive at said given position; and

means for transmitting and/or receiving image

information.

8. An image forming apparatus according to Claim

7, further comprising:



recordi ng medium by use of a plurality of recording mneans for rt&MAY HY6on
the recording nediumwhile being shifted correlatively with respect to the
recording nediumcorresponding to a plurality of different kinds of ink,
conprising: an ink amount detecting device for detecting the anmount of ink
is a plurality of ink reservoiring nmeans, which correlatively shifts with
respect to the recording nmediumtogether B3tk said recordi ng neans

i ncluding a transparent nmenber provided for the wall of each of said ink
reservoiring neans; light emtting neans for emtting light provided in a
gi ven position along the shifting passage of said ink reservoiring neans in
order to emt light to said transparent nenber arriving at said given

posi tion; |ightmeans|fongreedhngf dmageserni Agsoheds gacun@inen is emtted
fromsaid light emtting means and totally reflected at | east once on the
inner surface of said transparent nmenber in the ink reservoiring nmeans
wherein the light emtted fromsaid light emtting neans to said

t r anspar ent ne%berIﬁédbhégesﬁpﬁmFthﬁppﬁ§é§P§iﬁ@rmEQQQRGﬁﬂthﬂeﬂly
reflected at | east once on the inner surface of said ink reservoiring nmeans
whi ch 18 MeFosbegd mpdiys byt usa eénpaPlufplh tyhefi MECOFALRE transmitted

w thout any total reflection through the inner surface _ .
neans for recording on the recording medium while being

shifted correlatively with respect to the recording
medium corresponding to a plurality of different kinds
of ink, comprising:

an ink amount detecting device for detecting the
amount of ink is a plurality of ink reservoiring means,
which correlatively shifts with respect to the
recording medium together with said recording means
including

a transparent member provided for the wall of each
of said ink reservoiring means;

light emitting means for emitting light provided
in a given position along the shifting passage of said
ink reservoiring means in order to emit light to said
transparent member arriving at said given position;

light receiving means for receiving the light
which is emitted from said light emitting means and
totally reflected at least once on the inner surface of
said transparent member in the ink reservoiring means

wherein the light emitted from said light emitting
means to said transparent member reaches said light
receiving means when totally reflected at least once on

the inner surface of said ink reservoiring means which



of said ink reservoiring neans which is in contact with the ink}skkﬁﬁ%%mng
means for detecting per ink reservoiring neans whether the foregoing |ight
recei ving means has received the light or not when said plural ink
reservoiring means arrive at said given position; and neans for inputting
recording signals. 10. An inmage form ng apparatus according to Claim 9,
wherein said nmeans for inputting recording Sidgmals is a keyboard. 11. An

i nk detecting device used for a recording apparatus for recording on a
recordi ng nmedi um by use of recording neans for recording on the recording
medi um ~while being shifted correlatively with respect to the recording
medi um which is capable of detecting the amunt of ink 'ggigk reservoiring

means shi f thPI BOtt byetRBFaGFt Hithe tAPolBKai @FedSt HERP correl atively
with respect.fo the recording ngﬂiuny copprising. a transpareﬁé menber
provi ded foritRRUMEPPY oFOtatdTref ARCELSB, FBFPHGY SIS HIRURHATE i ng means
for emtting_ligh rovided 18 MAY 2006 - 35. in.a given position along the
shifting pdgga %1%f9§5iﬁes?ﬁKoFﬁéﬁpngPPﬁgwﬁé&hsHﬁf%ﬂ(ﬁﬁ&%?FénY}t?ight to
sai d transgar ent menber arriving at said given position;
e 1ink;
detecting means for detecting per ink reservoiring
means whether the foregoing light receiving means has
received the light or not when said plural ink

reservoiring means arrive at said given position; and

means for inputting recording signals.

10. An image forming apparatus according to Claim
9, wherein
said means for inputting recording signals is a

keyboard.

11. An ink detecting device used for a recording
apparatus for recording én a recording medium by use of
recording means for recording on the recording medium
while being shifted correlatively with respect to the
recording medium, which is.capable of detecting the
amount of ink in ink reservoiring means shiftable
together with the aforesaid recording means
correlatively with respect to the recording medium,
comprising: |

a transparent member provided for the wall of said
ink reservoiring means;

light emitting means for emitting light provided



light receiving means for receiving the light which is emtted 13 ¥#A%2008
light emtting neans and totally reflected at | east once on the inner
surface of said transparent nmenber in the ink reservoiring neans wherein
said transparent nmenber is provided with a stepping plane orthogonal to the
axis of the incident Ilight which is incident upon the portion where the
light emtted fromsaid |ight emtting ranrs enters, and a stepping plane
orthogonal to the axis of the emtting light is provided on the portion
where the light is emtted to said Iight receiving neans, and the [ight
emtted fromsaid light emtting nmeans to said transparent nenber reaches

said |ight, recei,ving_nean en t I fl ected_at | east, once on the

i nner suﬁﬁhégQ&PegaPaffﬁé“}3@8P€o?$?ﬁ%%#§§ﬁ§ %ﬁféﬁg?séno?a?% contact with
the ink, and i:%deid8erldd Gilats! DRUb- @Y ed Gl febhecklogaidrough the inner
surface of " "'said ink reservoiring neans which is in contact with the ink;

and det ectifghJppaenc! aemsiel el 0gnyhet heris giden! pgBitiegei vi ng means has
received the light or not when said ink reservoiring nmeans arrives at said
gi ven positionigh2. réceiacogdmegnapfer atarseifvdngr ¢ber digigt by use of 18 MAY
2006 - 36 recording neans which records on a recording nedium while
correl ati witichsHist erigted tiromespéét 1ight ipmitting means and

totally reflected at least once on the inner surface of
sald transparent member in the ink reservoiring means

wherein said transparent member is provided with a
stepping plane orthogonal to the axis of the incident
light which is incident upon the portion where the
light emitted from said light emitting means enters,
and a stepping plane drthogonal to the axis of the
emitting light is provided on the portion where the
light is emitted to said light receiving means, and the
light emitted from said light emitting means to said
transparent member reaches said light receiving means
when totally reflected at least once on the inner
surface of said ink reservoiring means which is not in
contact with the ink, and is transmitted without any
total reflection through the inner surface of said ink
reservoiring means which is in contact with the ink;
and

detecting means for detecting whether said
light receiving means has received the light or not
when said ink reservoiring means arrives at said given

position.

12. A recording apparatus for recording by use of



recordi ng nmedium conprising: an ink anount detecting device for

18

AY 2006

etecting

ink amount in ink reservoiring nmeans which correlatively shifting with
respect to the recording mediumtogether wth said recordi ng neans
i ncluding a transparent menber provided for the wall of said ink

reservoiring neans; light emtting neans io?Genitting i ght provided in a

gi ven position along the shifting passage o

said ink reservoiring neans in

order to emt light to said transparent nenber arriving at said given

i ght receiving nmeans for receiving the light which is emtted
fromsaid light emtting means and totally reflected at | east once on the
i nner surf aedrdikRimkdNaANIREEE Ee SBFOE ohNat PecbR ihgs @fediiun Nng Neans
wherein said transparent nenber is provided with a stepping pl ane
ort hogonal Wil ldhecod&lHfitdey i sigl fledhg wight rebpebti o nHedent upon the

posi tion;

portion where the

light emtted fromsaid [ight emtting means enters, and

a steppi ng ralcviRliolg heghinal, teompei sxkng: of the emtting light is provided
on the portion where the light is emtted to said |light receiving neans, and
the |ight em tteed ifnmlommsaimt | dgtéceind t degiceafisrt desaicting dmdpar ent
menber reaches said light receiving neans when totally reflected at |east
once on thamourgr iI8 MR 2¥rvoR7ingunéame whishi dormelradsiorlyi ri ng neans
which is not in

shifting with respect to the recording medium together
with said recording means includiné

a transparent hember provided for the wall of said
ink reservoiring means;

light emitting means for emitting light provided
in a given positioh along the shifting passage of said

ink reservoiring means in order to emit light to said

" transparent member arriving at said given position;

light receiving means for receiving the light
which is emitted from said light emitting means and
totally reflected at least once on the inner surface of
said transparent member in the ink reservoiring means

wherein said transparent member is provided with a
stepping plane orthogonal to the axis of the incident
light which is incident upon the portion where the
light emitted from said light emitting means enters,
and a stepping plane orthogonal to the axis of the
emitting light is provided on the portion where the
light is emitted to said light receiving means, and the
light emitted from said light emitting means to said
transparent member reaches-said light receiving means

when totally reflected at least once on the inner



contact with the ink, and is transmtted w thout any

t hrough t

contact with the ink;

i ght rec

he i nner surface of said ink reservoiring nmeans which is

ei ving nmeans has received the light or not when said ink

total ref llgé\{lé&%ﬂ%

in

and detecting neans for detecting whether the said

reservoiring means arrives at said givem $bsttion. 13. A method for

detecting
correl ati
plurality
correspon
fol |l ow ng
said ink
shifting
whi ch arr

refl ected
i nk reser
reservoir

the ink amobunt in a plurality of ink reservoiring neans
vely shift with respect to the recordi ng medi um toget her
of recording neans for recording on the recording nediu

whi ch
with a
m
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is totally
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ide nmeans arrive at

detecting means for detecting whether the said
light receiving means has received the light or not
when said ink reservoiring means arrives at said given

position.

13. A method for detecting the ink amount in a
plurality of ink reservoiring means which correlatively
shift with respect to the recording medium together
with a plurality of recording means for recording on
the recording medium corresponding a plurality of
different colors of ink, comprising the following step
of:

providing a transparent member for the wall of
each of said ink reservoiring means;

emitting light from a given position along the
shifting passage of said ink reservoiring means to said
transparent member which arrives at said given
position; and

detecting per ink reservoiring means whether there
is among said emitting light any light which is totally

reflected at least once in the inner surface of said

' transparent member in ink reservoiring means or not



said given position by utilizing the fact that the Iight emtted® 64108
transparent nenber is totally reflected at | east once on the inner surface
of said ink reservoiring means which is not in contact with ink, and is
transmtted without any total reflection through the inner surface of said
ink reservoiring neans which is in contact with ink. 14. A nethod for
detecting the ink amount in an ink reservoiring nmeans which correlatively
shifts with respect to the recording nedi yp together with a recordi ng neans
for recording on the recording nedium conprising the follow ng step of:
providing for the wall of said ink reservoiring neans a transparent nenber
havi ng a stepping plane orthogonal to the axis of the incident light in the
portion where the light enters, and a stepping plane orthogonal to the axis
of the exitwheghsaild pherpditivonf Wwherresdrydiingimg ewens; agwilivei a§ | i ght from
a given position along the shifting passage of said ink reservoiring neans
to said tr&RdPadéNE P nERBAFLRRI BY WFtlidihdittheqaif@cd Wt Bb€iti on; and
detecting whether there_is anong said emtting _|ight an¥ lLight which is’
total ly refFégpddenttredsto Eﬂbg FreRrfReT e Medprrads FPT&AMN transpar ent

member in 18 MY 2006.¢ 32askMKnlEoSt Vid | MGTPAIL ALY Wigh sai d ink
reservolri n§

ink reservoiring means which is not in contact with

ink, and is transmitted without any total reflection

through the inner surface of said ink reservoiring

means which is in contact with ink.

14. A method for detecting the ink amount in an
ink reservoiring means which correlatively shifts with
respect to the recording medium together with a
recording means for recording on the recording medium,
comprising the following step of:

providing for the wall of said ink reservoiring
means a transparent member having a stepping plane
orthogonal to the axis of the incident light in the
portion where the light enters, and a stepping plane
orthogonal to the axis of the exit light in the portion
where the light exits:

emitting light from a given position along the
shifting passage of said ink reservoiring means to said
transparent member which arrives at said given
position; and

detecting whether there is among said emitting
light any light which is totally reflected at least

once in the inner surface of said transparent member in



means arrives at said given position by utilizing the fact that 18RMAY280
emttd to said transparent nenber is totally reflected at | east once on the
inner surface of said ink reservoiring neans which is not in contact with
ink, and is transmtted without any total reflection through the inner
surface of said ink reservoiring neans which is in contact wwth ink. 18 MAY
2006 - 40 15. A recording apparatus for recording on a recordi ng nedi um by
use of a plurality of recording nmeans for recording on the recordi ng nmedi um
while being shifted correlatively wijq respect to the recording mnedium
said recording neans corresponding to a plurality of different kinds of
i nks, sai djaRP2E8b¥soECPTRE REARS &P rld¥ wHENMa idPligK ragedewies ngor
detecting an amount of inks in a plurality of ink reservoir nmeans for
storing saidanBkSriSaidt rosesy0lr givans gerliftalod ivgl ¥risheihgngnadl ong a path
Wi th respect to the recording medium together with said rec0Ordi ng neans,
said detecithpo@ @BXYkCEhe COMPRESEMOEtA td HASRAMEAN SPRITRAL Rettiededsi n a wal |
of each of said ink reservoir nmeans a single light emtting nmeans for
emtting lghtlySaedilbicgbl afi tbhB8 BRaBSOoREithg Rhevrdedrifaca @ifven
position which is fixed relative to and along the path of said ink
reservoir seadsinknresdevol pirglihednghthiodh d sSsaiat il apspacentwirdnrber when
sai d transparent nmenber arrives at

ink, and is transmitted without any total reflection

through the inner surface of said ink reservoiring means

which is in contact with ink.
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a position opposite said light emtting means, a single |ight.receiving

nmeans for receiving the light which is emtted fromsaid light emtting
means and which is totally reflected least once on an inner surface of
said transparent nmenber in the ink reservoir neans, 18 MAY 2006 - 41 wherein
the light emtted fromsaid light emtting neans onto said transparent
menber reaches said |ight receiving nmeans when totally reflected at | east
once on the inner surface of said ink reservoir means when said rcacrvoir
nmeant is not in coptact with the ink at a point where the light is incident
on said inner surfacé, and is transnitted w thARCHALRDtAPPREALBEL i ON

moans FO AeRBRTARE R A ERESTAN " Mes Bt (o raL bt BRCFRGL HEaRS for |

d [ for. h id, ink ' i f Ld Light. I V]
a1 eRBroRtLPRCAPRERL RhohEard LRLAD R IRLETION REAKSS SPiHGe ar cai o

Peservobs hganuiErE8, ERRPEARSLIGT AR re e e ERE HERr 9 5e 1ol at i ve
R A el
cachs Ot ai2efl-bREkYANS BRARAKED 3314 aBBALLEAY @BRBRiLEnGY C 1TON emtting
an ink amount detecting device for detecting
an amount of inks in a plurality of ink reservoir means for
storing said inks, said reservoir means correlatively
shifting along a path with respcct to the recording medium
together with said recording means, said detecting device
comprising:
a transparent member provided in a wall of
each of said ink reservoir means,
2 single light emitting means for emitting

light, said light emitting means being provided in a given

position which is fixed relative to and along the path of
said ink reservoir means, in order to emit light onto said
transparent member when said transparent member arrives at-

a position opposite said light emitting means,

a single light receiving means for receiving
the light which is emitted from said light emitting means and
which i8S totally reflected at least once on an inner surface

of said transparant member in the ink reservoir means,



detecting device detects the anount of ink remaining in each of 1§ }jAY 2006
reservoir neans. 16. An inmage formng apparatus for recording on a
recordi ng medi um by use of a 18 MAY 2006 - 42 plurality of recordi ng neans
for recording on the recording meditunfhhile being shifted correlatively
wWith respect to thQ recording nedium said recording nmeans corresponding to
a plurality of different kinds of inks, said apparatus conprising: an ink
anount detecting device for detecting an anount of inks in a plurality of
ink reservoir nmeans for storing said inks, said reservoir neans
correlatively shiftingharedg &hgatltighitt endiddmekbtfaan tseldebbglatng medi um
together with said recording neans, said detecting device conprising: a

t r anspaesdttinabBraps ognledsrada tRANSPAE enda MeTHTe R AT 2R ¢S readdvoi r neans:

a single light emtting means for emtting 1light, said |ight emtting neans
bei ng prleshgeaepﬁlxlggveﬁanﬁoymeinoﬁcmléhr reflieched Atat}92SE PRER @Mong t he
path of said ink reservoir neans, in order to emt |light onto said
transpaFéﬁtlﬁéﬁﬁefuﬁﬁéﬁes8Fdsﬁﬁénéﬁ§réﬁﬁeﬁﬂﬁﬁé'Wﬂ%ﬂ%/ &n 5%4%osition

opposite said Light emtti si.n ht I ceiyvin ns for

rece|V|H§°°Fﬁ81F|ﬁﬂ?nﬁhFﬁhgg§nZﬁP§P§53FFogﬂg QQﬂﬂ e%ﬁtq ans and
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transmitted without any total reflaction through the inner
surface of said ink reservoir means when said reservoir means
is in cbntact with the ink at said point, and
detecting means for detecting for each said
ink reservoir means if said light receiving means has
received the light when said plural ink reservoir means
arrive at sald given position;
a carriage on which said recording means and
said ink reservoir means are mounted;
scan means for scanniny said carriage relative
to the recording medium; and
control means for controlling said scan means
to scan said carriage so as to sequentially move the .
transparent member of each of said reservoir ﬁeans to said
position opposite said light emitting means, so that saiad
detecting device detects the amount of ink remaining in each

nf said reservoir means.

16. An image forning

apparatus for recording on a recording medium by use of a
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wherein the light emtted fromsaid light emtting means onto sa %I/[

transparent nenber reaches said light receiving neans when totally

refl ected at | east once on 18 MAY 20064, 43 the inner surface of said ink
reservoir nmeans when said reservoir nmeans is not in contact with the ink at
a point where the light is incident on said inner surface, and is
transmtted without any total reflection through the inner surface of said
ink reservoir neans when said reservoir neans 1is in contact with the ink at

id d t f tecti h d
veans’ | PLUEPLFYGAE FRESRALEY REARS HEE DPSCBGts (He THoH THERIER: d plur al

Fecor 4t RGUREENEEARE LEENY PR FERerrarr ISATE b & Mo SHESe o Eds for
scannin salg carrl e relatiyve to.the recording ned |u control neans for
control Rrgrsafd E& “ﬁéaﬁ?ldt5e§8591§§|E%ﬁﬂﬁw & TP UL {?gs Yubntially

h d
E‘SX?tfoﬁlaﬁpos. Feoor E RN oA g i iRe s B P T T ce
detects the anount of hﬂkﬂ-&r@whﬂ% dg&%%%ﬁtgﬁde%g%;réﬂewgéc %n:u dand

means for readi ng i mages on source n or 0O recor

I mages qQ gabdntese’ ¢hid Eﬁd'“E&B¥al§%§do%eQ%%“éE%4§¥EE% means for
storing'said inks, said reservoir means correlatively
shifting along a path with respect to the recording medium
together with said recording means, said detecting device
compriging:

a transparent member provided in a wall of
each of said ink reservoir means;

a single light emitting means for emitting
light, said light emitting means being provided in a given
position which is fixed relative to and along the path of
said ink reservoir means, in order to emit light onto said

transparent member when said transparent member arrives at

a position opposite said light emitting means,

a single light receiving means for receiving
the light which is emitted from said light emitting means and
which is totally reflected at laact once on an inner surface
of said transparent member in the ink reservoir means,

wherein the light emitted from said light

eritting means onto sald transparent member reaches said

light receiving means when totally reflected at least once on



18 MAY 2006 - 44 17 An image forming apparatus for recording oh8XAY 2006
recordi ng nedium by use of a plurality of recording neans for recordi ng on
the recording nediumwhile being shifﬁgd correlatively with respect to the
recordi ng nedium said recording neans“torresponding to a plurality of
different kinds of inks, said apparatus conprising: an ink anmount detecting
device for detecting an anount of inks in a plurality of ink reservoir
means for storing said inks, said reservoir nmeans correlatively shifting
along a path with respect to the recording nedium together with said
recor di hpentnner swrfadet eft FAgddénKcEesesELrs megns whemhsirdnt menber
provided in a wall of each of said ink reservoir neans, a single |ight

em tti ngemeavislt oreanst LFngot| igheonsacsd Wight tae ttrikh@trearme et ng provi ded
in agiven position which is fixed relative to and along a path of said

i nk reswheokrtheakkghtnisr deeidensnpn SpdHt lones saxfaasammsphrisht nenber
when said transparent nmenber arrives at a position opposite said |ight

eni tti ngrapsnitted svhgheuti any Fesailvrsdlesiions Shrcuah Bhey inner | ght
which is emtted fromsaid light eqitting neans and _which is totally

refl ect saréece cetSdkdelBh BASPRMEArsBRANGcHNeHr Sdid ResaRRieeahber La

the ink reservoir neans, wherein the light eqitted fromsaid |ight
is in contact with the ink at sald point, and

detacting means for detecting for each said
ink reservoir means if caid light raceiving means has
received the light when said plural ink reservoir means
arrive at said given position;

a carriage on which said recording means and
said ink reservoir means are mounted;

scan means for scanning said carriage relative
to the recording medium;

control means for controlling sa2id ccan means
to scan said carriage so as to sequentially move the
transparant member of each of said reservoir means to said
position opposite said light emitting means, so that said
detecting device detects the amount of ink remaining in each
of said reservolr means; and

means faor reading images on a source document
in order to record said images on said recording medium by

said recording means.



em tting neans onto said transparent nmenber reaches said |ight r&EMAN 26
nmeans when totally reflected at | east once on the inner surface of said ink
reservoi r nmeans when said 18 MAY 2006 - reservoir means is not in
contact with the ink at a point where Q%e light is incident an said inner
surface, and is transmtted without any total reflection through the inner
surface of said ink reservoir neans when said reservoir neans 1is in contact
with the ink at sald. point, and detecting neans fietagetfentmingy f or each said
ink reservoir neans if said light receiving neans has received cue ii.gnc
when saiapgaratls ifde reseovdingmeans racoirdéngt mediidngivrerugodsd ion; a
carriage on which said recording neans and said ink reservoir neans are
mount ed;plsoed. itpans frecerdingngeaaisd foar reagediakaonyehd addw-dieror di ng
medi um control nmeans for controlling said scan neans to scan said carriage
so as tmstgmentizdld ybemrve $hefcedanspaetativelivet-ich easbeafc s ¢heeservoir
means to said position opposite said light emfting means, so that said

det ect i r@cdmn-ag aeddoirs, tm@mauabrdingnhoaaaacnmgsmmacﬂg- tef asai d
reservoir means; and neans for receiving inmage information for recording on

sai d re@dmdﬁdgtNB@EUMHnﬂeEEMtrhcnddlug imkss. sa®d Aonpamagesf or m ng

appar at us accor di ng
comprising:

an ink amount detecting device for detecting
an amount of inks in a plurality of ink reservoir means for

storing said inks, said reservoir means correlatively
shifting along a path with respect to the recording medium

cegether with said recording means, said deteccing device
'c‘dmprising:

a transparsnc member provided in a wall of
each of said ink reservoir means, |

a single light emitting means for emitting
light, said light emitting means being prcvided in a given
pqSLtion which is fixed relative to and along a path of said
ink reservoir wmeans, in order to emit light onto said
transparent member when said transparent member arriﬁes at a
posicion opposite said light emitting wmeans,

a singla light receiving means for receiving
the light which is emitcted from said light emitting means and
which i3 totally reflect=d at least once on an inner surface
of said transparent member in the ink reservoir means,

wberein the light emitted from said light
emitting means onto said cransparent member reaches said
light receiving means Qhen totally reflected at leastc once on

the inner surface of said ink reservoir means when said



to Claim17, further conprising : means for reading i mages on a d84¥2006
docunent in order to record said inmages on said recording nediumby said
recording means. 19. An image form ng 18 MAY 2006 - 46 apparatus for
recording on a recordi ng nedi um by usedsf ~a plurality of recording neans
for recording on the recording mnediumwhile being shifted correlatively
with repect to the recording nedium said recording nmeans corresponding to
a pl ur adeserwsiliamepaseriss Kiotds nofcdniast gaith dpparkniasat corgRising : an ink
anount detecting device for detecting an anmount of inks in a plurality of

i nk reseseaer tieaddghdr isstiocidensaiah isddis] guier resefacd s Frchnss
correlatively shifting along a path with respect to the recordi ng. nedi um

t oget hert ransinisiied wdddwodicn@nye aws,als aiaf ldetictr ithxmwglethe ciiptesi ng: a
transparent nmenber provided in a wall of each of said ink reservoir neans,
a si ngl surifgice ofi skildg imsameskarvodid means whaghtsasdixksegraliemeansg neans
being provided in a given position which is fixed relative to and along the
pat h of iss&ind comkacssailidi Cagednd 34 HigbPdqteniand i ght onto said
transparent nenber when said transparent nepber arrives at a position
opposi te said |ight endetes§ipgameans fHgIdLIGhNT edF B3P it Ear
recei vi ng

ink reservoir means if said light receiving means has
receivea coe lignc when said plural'inkrresarvoir means
arrive at said giveno position;
a carriage on which said recording means and
said ink resexvoir means are mounted;
scax means for scanning said carriage relative
. to the recording medium;
cantrol means for controlling said scan means
to scan said carriags so as to sequentially move the
transparent member of each of said reservoir means to said
position op?osite said light emitting means, so that said
dgcecting device dstects ths amount of ink remaining in each
of said reservoir means; and |

means for receiving image information for
recording on said recording medium by said recording

means.
18. An image forming apparatus according

to Claim 17, further comprising :
means for reading images on a source document
in order to record said images on said recording medium by

said recording means.

19. An image forming



the light which is emitted fromsaid light emitting nmeans and wh$ MY 3006
totally reflected at | east once on an inner surface of said transparent
menber in the ink reservoir nmeans, wherein the light emtted fromsaid |ight
enitting means onto said transparent ngfber reaches said Light receiving
means when totally reflected at | east once on the inner surface of said ink
reservoir nmeans when said reservoir nmeans is not in contact wth the ink at

a poi nt AP IDr rEtomtiate dihe |+l rd Snd NG, n said _inner surface,
and is transnitted without any total re#iecf#gﬁégﬁg%uéﬁ PRE PAnd surface

of sai d Blwicadddar vdi rersank nthareaaal . e S in.coptact with
the ink at said point, and ég?ecting né§§§&¥%?iﬂg¥g§$i%géfE?cgﬁaﬁnSf sai d

i nk res@edidun whide being shliifglid cereielatd vBRNS, rd &E£V€$ %ﬂe | i ght
when said plural ink reservoir means arrive at" sal gngn porti bn¢ a
carriagé86ﬁ¥dhn§hm§dﬁdmnesaddimgcmﬁﬁﬁ&gam@an%md$gfg%éﬁﬁgiﬂgﬂéPnen.--s are
mount ed; _scan_neans for scanning said carriage relative o’ the ?ecording
nediun1PéBﬁ?iéFYﬁ@énéifﬁﬁrenntkdhﬂbngfsahdsscg@ﬂaxyﬁbag acan said carriage
so as to sequentially nove the transparent nmenber O ch of said reservoir
means cBOBBF4S1Pgsfti on opposite said light enmitting nmeans, so that said

detecting device detechs the amBult @brihkk it} ifbratdradigsi d
reservoir nmeans; and
an amount of inks in a pluralicty cf ink reservoir means for
storing said inks, said reservoir means correlativealy
shifting along a path with respect to the recording medium
togechervwich said rscording means, said detecting device
comprising:

a transparant memdar provided in a wall of
each of said ink reservoir means,

2 single light emitting means for smitting
light, said light emitting means being provided in a given
posicion which is fixed relative to and along che path of
said ink reservoir means, in order to smit light onto said
transparent member when said transparent member arrives at a
position opposite said light emitcting means,

a single light receiving means for receiving
the light which is emittad from said light emitting means and
which is tatally raflecced at least once on an innar surface
of said transparent memhar in the ink reservoir means,

wherain the light emitted from said light
emitting means onto said transparent member reaches said

light receiving means when torally reflecced ac least once on

the inner surface of said ink r2servoir means when said

reservoir means is not in contact with the ink at a poink



means for controlling recording of imge signals by said recordpﬂgAﬁéﬁwg.
18 MAY 2006 - 48 20. A recording apparatus for recording by use of
recordi ng means Which records on a recording nediumwhile correlatively
shifting with respect to the recordi i medi um said apparatus conprising:
an ink amount detecting device for detecting an anmount of ink in an ink
reservoir neans for storing said ink, said reservoir nmeans correlatively
shifting along a path wth respect to the recording nmedi umtogether with
said recording neans, said detecting device conprising: a transparent
menber provided in a wall of said ink reservoir neans, a single |ight

em ttingnapanshé of igRt t1§Ngnct HERE, oﬁaBQLB'Qﬁheenbhikﬁ@eneﬁﬁa kgi ng provided
in a given position which is fixed relative to and along the path of said

i Nk reseryRLhi PBANSwi tHo@Ff A8yt Eo€RL! rhidBE-9BROLAZbdgh! EABSRARGRT MENbDer
when sai d transparent nenber irrives at  a posi tion opposite said |ight

em tting, fpans. of $a1gl eqki B5-EH6ELVBEnEEARENl QR ikEE b&hﬁglrtﬂﬁahﬁght
which is emtted fromsaid light emtting means and which is tota

reflected ah tORSAcONGELRNEAS PARCACSHERACHoiAk,sakd transparent nenber in
the ink reservoir nmeans, wherein said transparent nmenber includes a first
st eppi ng pl ane provi dede@éc@:.ﬁgraéaﬁgr Fbendetegfidg for each of said
irk reservoir means if said lighc receiving means has
received the light when said plural ink reservoir means
arrive at said given pcrtion;
a carriage on which said recording means and
said ink reservoir means aze mounted;
scan means for scanning said carriage relative
to the recording medium;
control means for controlling said scan means
to scan said carriage so as to sequentially move the
cransparenc'member of each of said reservoir means co said
posicion opposite said light emitting mea%s, so that said
déteccing device detects the amount of ink rsmaining in each
of said reservoir wmeans:; and

means for controlling recording of image

signals by said recording means.



transparent nenber whereon light emtted fromsaid light enittiAMAaRY6 s
incident, said fir--t etepping plane being orthogonal to an axis of
incident said light, and a second stepping plane provided on a second
portion of said 18 MAY 2006 - 49 transparent nenber wherefrom said |ight
exits said transparent nenber toward said |ight receiving neans, said
second stepping plghe being orthogonal to an axis of exiting said |light,
and the light emtted fromsaid |ight enittidy FHeARSLRG &8PATRI4fspar ent
menber reaches_said |ight receivin ans when totally reflected at | east
once onEPFer?hﬂE ln%u#?aﬂ%eop%sEFHgFﬁEESe@@Fﬂﬁ ﬁ”hﬁgmsgﬁﬁgﬁd§aﬂﬁ Reservoi r
means 1S not.in contact with the_ ink _at poi nt_. where t light s

"ol dentSSRELLRE FHMLRE vl 18 LOBRRTR L PR xE st i v RE Fafbiebie
reflectpon through the inner surface_of gaid ink reservoir nmeans when said
r eser voFRe nEERTHEY PeIht et SGEh2PPAEATHR SP™FH W P&¥ ht, and detecti ng

means for detecting if_said Y nggn%%m%_has received the |ight

| i ght
when said ink reservol? h%ﬁnéggPPchggﬁf &R glvéﬂap%%¥t %ﬁ?c%l%%rriage on

whi ch saj d di hg. ea nd. _said._i .€Servaolrs . n [ d; scan
means f%? %‘%‘g‘ﬁ% ndgpgjhrigg g‘zr??aégﬁr Ie'ig‘g??légg'gt %%é%é r%gé%r%?%fﬁgﬁ and
control ; pgan r I i i tQ. . i rri S0 as
to sequléﬁ?f a??{/é)n%%ée)&%‘ﬁgﬁ.t‘Egﬁggaggﬁgg?@g%grga& sgialcﬁ\' oﬁg%?o egs vOi r neans
to saidyjtn raspect to the recording medium together with said
recording means, said detecting device comprising:
2 transparent member provided in a wall of
said ink reservoir means,
a single light emitting means for emitting

light, said light emitting means being provided in a given

position which is fixed relative to and along the path of
said ink reservoir means, in order to emit light onto said
transparent member when said transparent member arrives at

a position opposite said light emitting means,

a single light recaiving means for receiving
the light which is emitted from said light emitting means and
which is totally reflected at least once on an inner surface
of said transparent member in the ink reservoir means,

wherein said transparent member includes a

first stepping plane provided on a first portion of said
transparent member whereon light emitted from said light
emitting means is incident, said firct etepping plane being
orthogonal to an axis of incident said light, and a second

stepping plane provided on a second portion of said



posi tion opposite said light emitting neans, so that said detect$Np¥HEWMoce
detects the anobunt of ink remaining in each of said reservoir neans. 18 NAY
2006 - 50 21. A nmethod for detecting an amount of ink in each of a
plurality of ink reservoir means fofr $2oring inks, said reservoir means
correlatively shifting along a path with respect to a recordi ng nedi um
together with a plurality of recording neans for recording on the recording
medi um said recordi ng nmeans corresponding a plurality of different colors
of said inks, said nethod conprising the steps of: providing a carriage on
whi ch s&r@nsgasestngenheanyhare tyamd sidd ddedt s¥iteassidre nounted:;
scanning said carriage relative to the recording nedium providing a

t r anspat@ansparpsr nembematpward sadd dH98& FeIadvigyrrmednms nesmbd enmitting
light froma single given position which is fixed relative to and along the
pat h of segiogtdi skeppeBdr pdanenbgasgonrshogomatly & @t e isremhexitting sai d
transparent nenber arrives at a position opposite said given position;

cont rol Isirdg 3aBbtscandi ket digbguendttiery trowe salk kighismridttinenber of
each of said ink reservoir nmeans to _said position opposite said given

posi t i oMeafst £t $a4d  br2BERATEAr d™ERReT e EBPFHIES ﬁéalrfg }¥ght raceiving

means when totally reflected at least once on the inner
surface of said ink reservoir means when said reservoir means
is not in contact with the ink at a point where the light is
incidenﬁ on said inner surface, and is transmittad without
any total reflection through the inner surface of said iﬁk
Teservoir means when said reservoir means is in contact with
the ink at said point, and

detecting means for detecting if said light
¥eceiving means has recelved the light when said ink
reservoir means arrives at said given position;

a carriage on which said recording means and
said ink reservoir means are mounted;

scan means for scanning said carriage relative
to the recording medium; and

control means for controlling said scan means
to scan said caxriage so as to sequentially move the
transparent member of each of said reservoir means to said
position opposite said light emitting means, so that said

detecting device detects the amount of ink remaining in each

of sald reservoir means.
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any said light has been totally reflected at |east once is an |Hﬂgr sur?ace

of said transparent nenber in each said ink reservoir neans when said
plural ink reservoir nmeans arrive at id position opposite said given
position by detecting that the light emtted onto said transparent nenber
is totally reflected at |east once on the inner surface of said 18 MAY 2006
- 51 ink reservoiploeans which is not in codt aetchad EeniderekCB2I a poi nt
where the light is incident on said inner surface, and which is transmtted
Wi t hout aangméehal of efhkctinorachr afigh plgaliger cfUriftde er@IeBERHL | nk
reservoir neans which is in contact with said ink at said point; causing
the |i ghéaesi Ebedstoriaidiakistt sadd sesprvolonmeansicprrakapirebll menber of
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mount edicomprising the steps of:
providing a carriage on which said recording
means azd said ink resarvoixr means are mounced;'
scanning said carriage relacive tao the
rgcordiﬁg medium;
providing a transparent member in a wall of
eachh of said irck raservoir means;
emiczipc light from a2 single given paosition
which is fixed rslative to a2nd along the path of said ink
resarvoir means onto said cransparsnc member when said
traasparent member arrivas at a position opposite said given
position;
controlling said scanning to sequentially maove
the ctransparent member of each of said ink reservoir wmeans to
.said position opposite said given position;
detecting for each said ink reservoir means if
any said light has been cotally reflectad at least once in an
inner surface of said cransgarent member in each said iak
reservoir means when said plural irk reservoir means arrive
at said position opposite said given pesition by datecting

that the light emitted ontec said transparent member is

totally reflected at least once on the inner surface of said



scanning said carriage relative to the recording nedium providﬂﬁamfﬁzgm
wall of said ink reservoir neans a transparent nenber having a first
stepping plane in a first portion mne%% the light is incident on said
transparent 18 MAY 2006 - 52 nmenber, Said first stepping plane being
orthogonal to an axis of incident said |light, and a second stepping plane
in a second portion where the light exits fromsaid transparent nenber,
said second stepping plane being orthogonal to an axis of exiting said
light; ebnktrege¥veht Meafs Wi s ghobnipospntant wihithhsiasid ixgd Je! ative
to and along a path of said ink reservoir neans onto said transparent
menber whesbitd dhetreandpandrthyreanaidéenmesont saigosnheensappaget e said
given position; controlling said scanning to sequentially nove the
transparesd wiedhe i sot reagmiafc shivi dhdud exeyr viootaeassléotisai dhpeaghi on
opposite said given position; detecting if any said |light has been totally
ref | ect etheatinneastsuaface frsdithdnis wdserair saeans t whnshaisniamenber in
each said ink reservoir nmeans when said ink reservoir neans arrives at said
posi ti orcasppesi Wi tdhasaidgiindn g saiidpdintdet ecting that the light enmitted
onto said transparent nenber is totally reflected at | east once on the

i nner surface of said icsiagethei Aigbinsmikited is setidi emittangect with said

ink at as‘&%l) r{':[o Ve\aklll%re% tsgeidl It%gtnsp%rlerﬁ%l %g%er of each of said ink
reservoir means; and A
detecting an amount of ink in each of said ink
réservoir means in accordance with light received by light
receiving means for dececting liyghL emitced in said emitting

sceo.

22. A method for dececting
an amount of ink in an ink regervoir means for storing said
ink, said raservoir means correlatively shifting along a path
with respect to a recording medium together with a recording
ﬁeans for recording on the recording wedium, said method
comprising the steps of:

providing a carriage on which séid recording
means and said ink reservoir means are mounted;

scanning said carriage relative to the
recording medium;

providing in a wall of said ink reservoir

means a transparent memher having a firsc stepping plane in a

first portion where the light is incident on said transparent



on said inner surface, and which is transnitted w thout any t ot 4f MAY 2006

reflection through the inner surface of said ink reservoir nmeans which is
in contact wwth said ink at said poinéé 18 MAY 2006 - 53 causing the |ight
emtted in said emitting step to enter“said transparent nenber of each of
said ink reservoir means; and detecting an anount of ink in each of said
ink reservoir means in accordance with light received by light receiving
means tot detecting light emtted in said emtting step. 23. A recording
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recordi ium an i NK reservoi-r

said ink._r ryait s pea reelagi;yely i t | d
recordi%&cﬁgghégkgégg g%ﬁ%?a?ﬁg &ééﬁﬁrﬁﬁ%ﬁ%ﬂg%ﬁ%(ﬁﬁ%ﬁiﬁ%ﬁ#%éé&éﬁ%wovided
along a A NsuhiiCBecoiad skl [ (I es! | dﬁ%ﬁ" rge, scanned and
capabl em%fﬁ"b et e(s:ti ng gr? i nkspeﬁg?r%lgf %lgggh%lrgg;i de%‘{ﬂa I tf/r@o i nk

I eser VoigkiBEaRS ex@Bingekaghi RgheNt rol neans for causing said scanni ng
means to nove said plurality of ink reservoir nmeans in succession to a

detection position by saidtibnk debaet ifk@m a single given position

which is fixed relative to and along a path of said ink
resérvoir means onto said transparent member when said
transparent member arrivas at a position opposite said given
‘position;

controlling said scanning to sequentially movs
the transparent member of each of said ink raservoir means to
said position opposite said given position;

detecting if any said light has been totally
reflected at least once in an inner surface of said
transparant member in each said ink reservoir means when said
ink reservoir means arrives at said position opposite said
given position by detecting that the light emitted onto said
transparent member is tctally raflected at least once on the
inner surface of said ink reservoir means which is not in
contact with said ink at a poinct where the light is incident
on Said inner surface, and which is transmitted without any
total reflection through the inner surface of said ink

reservoir means which 1s in contact with said ink at said

point;



' . . . . . 18&\’[AY 2006
means so as to detect in succession the ink remain in each of sal
plurality of ink reservoir neans. 24. A recordi ng apparatus according to
claim23 futher conprising carriage_n%§n§ for nounting said plurality of
recording neans and said plurality of i“nk reservoir neans, wherein said
carriage nmeans is scanned by said scanning nmeans to the recordi ng nedi um
18 MAY 2006 - 54 25. A recording apparatus according to claim23 wherein
each of said plurality of ink reservoir nmeans has- at |east one transparent

wal | and said ink det ecégmrgga% 10RJHC @ik tdef 86t SWhetdhar kg 1 nk remain
is less than a predeterm ned anount through said transparent wall. 26. A

r ecor di ngtepptw atnitse mcoordli tngpntspad e tmmgdbexh@rfeieachaiod sedar dinkg neans has
a thermal energy transduce ,and discharges ink by applying thermal energy to
i nk. 27;r?@?E¥éR%ﬁWﬁF%&mé¥51us according to claim26 wherein said recording
means causes a change of state of said ink in response to the thernal
energy which is appliedietycsing damhamnaintenef gynkr ansdackr o§osasdt dnk
di scharge said ink fromdischarge port in accordance with said change of
state. 2Basdyvdink mésnstim@aoctiiahdorvikh ekighy mRcehicedr bpal hghh i nk
reservoir means in a recording apparatus having a plurality of recording
means eacgceimiing meant sorardgtaaring okighs cemiGEagd LinksasdaAningingans for
scanni ng gaid plurality of recording neans in a

step.

23. A recording apparatus having a plurality of

recording means each having a discharge port. for discharging
ink, scanning means for scanning said plurality of recording
means in a predetermined main scan direction with respect tc
a recording medium and a plurality of ink resexrvair means
for storing ink, said ink reservoir means correlatively
scanning together with said recording means, said apparatus
comprising:

ink detecting means provided along a path in which
said plurality of ink reservoir means 3re scanned and
capable of detecting an ink remain in each of said plurality
of ink reservoir means; and

detection control means for causing said scanning
means to move said plurality of ink reservoir means in
succession to a detection position by said ink detecting
means so as to detect in succession the ink remain in each
‘of said plurality of ink reservoir means.

24. A recording apparatus according to claim 23
futher comprising carriage.means for mounting said
plurality of recording means and said plurality of ink
reservoir means, whergin said carriage means is scanned by
said scanning means to the reéording medium.-



predeterm ned main scan direction with respect to a recording MY 2008 a
plurality of said ink reservoir nmeans for storing ink, said ink reservoir
nmeans correlatively scanning together with said recordi ng neans, said

met hod conprising: providing ink detef4i-ng neans provided along a path in
which said plurality of ink reservoir neans are scanned and capabl e of
detecting an ink remain in each of said plurality of ink reservoir neans;
18 MAY 2006 - 55 noving by said scanning neans said plurality of ink
reservoir nmeans in succession to a detection position by said ink detecting

means; and det,gctin 139 4l N isNQ JRANS: A yocession the ink
remain in eac?%df sgigggﬁg?gpptépg?%%ﬁﬁﬁ %Qservoﬁkpﬁ52ns. 29. A recording
appar at ussheredindieaght ofcsair pduraliidyeiof dakd reseIvRiAy MRS PRS a t her nal

ener gy tLANgdUcer ondnt rAhsphreaes valll hadld Nh RSB e SIS TNk, S0.
A recordi“ng~apparat us accofding to claim29, wherein said réecordi ng neans
causes aoptingdlyf detgcssowhethey ithie ilak aosRide ¥H ka9fs tHaMR ener gy

whi ch i s apRkiedniR¥ds ahduhRetiRbyghe @k dt "t@.‘&%{ygﬁi‘ﬁ'erﬁp wasL1 0 di scharge said
ink fromb i'scharge port in .accordance wth said change of state.
26. A recording ‘apparatus accorxrding ta claim 23
wherein said recording means has a thermal energy transduce

and discharges ink by applying thermal energy to ink.

27. A recording apparatus according to claim 26
wherein sald recording means causes a change of state of
said ink in response to the thermal energy which is applied
by said thermal energy transducer so as to discharge said
ink from discharge port in accordance with said change of

state.

28. An ink detecting method for detecting an ink
remain in ink reservoir means in a recording apparatus
having a plurality of recording means each having a
discharge port for discharging ink, scanning means for
séanning said plurality of recording means in a
predetermined main scan direction with respect to a
recording medium and a plurality of said ink reservoir means
for storing ink, said ink reservoir means correlatively
scanning together with said recording means, said method
comprising:

providing ink detecting means provided along a
path in which said plurality of ink reservoir means are
scanned and capable of detecting an ink remain in each of

said plurality of ink reservoir means;
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moving by said scanning means said plurality of
ink reservoir means in succession to a detection position by

‘'said ink detecting means; and

detecting by said ink detecting means in
siccession the ink remain in each of said plurality of

ink reservoir means.

29. A recording ipparatus according to claim 28,
wherein said recording means has a thermal energy transducer
and discharges ink by applying thermal energy to ink.

30 A recording apparatus according to claim 29,
wherein said recording means causes a change of state of
gaid ink in response to the thermal energy which is applied
by said thermal enerqgy transducer so as ta discharge said
ink from discharge port in accordance with said change of
state.



