1 INK JET RECORDI NG HEAD, AND | NK CONTAI NER FI ELD OF THE | NVENTI ON AND
RELATED ART The present invention relates to an ink jet 5 recording .
apparatus, an ink jet recording head, and an ink container, for recording
on a recording mediumby ejecting ink fromthe recording head. An ink jet
recordi ng apparatus is a recording appar at,us of a so-called noni npact
type, being lo characterized in that it generates virtually no noise while
recording, and also, that not only is it capable of recording at a high
speed, but also, it is capable of recording on various types of recording
medi um Thus, an iIKK]&ET I RECORDING READ 2t ARD | SNi €8 raERERNP! oyed as an
apparatus which bears the role of the recording mechanismin an inage
form ng apparatus such as a printer, a copying machine, a facsimleing
machi ne, a wordprocessor, etc. As the representative ink ejecting systens
for 20 a rec@XBLy ORFHRE AINVENTION AND rRELRTEYK AP recording appar atus,
those which enploy el ectromechanical transducing efrements such as
pi ezoel ectric el enent sThet hoesenbi thventadharelatksWwbhagl eakr qERgneti c
waves, such as laser light, in order to eject ink droplets by 25 utilizing
the effectSof newpudiag gapratas i rard himk et Fdsrdiny ted@atahdkani th the
use of electrothermal transducing el enments having heat generating

ink container, for recording on a recording medium by

ejecting ink from the recording head.
An ink jet recording apparatus is a recording
apparatus of a so—called nonimpact type, being
10 characterized in that it generates virtually no noise
while recording, and also, that not only is it capable
of recording at a high speed, but also, it is capable
of recording on various types of recording medium.
Thus, an ink jet recording apparatus is widely
15 employed as an apparatus which bears the role of the
recording mechanism in an image forming apparatus such
as a printer, a copying machine, a facsimileing
machine, a wordprocessor, etc.
As the representative ink ejecting systems for
200 a recording head to be mounted in an ink jet recording
apparatus, those which employ electrbmechanical
transducing elements such as piezoelectric elements,
those which irradiate ink with electromagnetic waves,
such as laser light, in order to eject ink droplets by
25 utilizing the effect of the heat generated in the ink,
those which heat ink with the use of electrothermal

transducing elements having heat generating



2 resistor(s), in order to eject ink droplets by wutilizing the so-called
filmboiling phenomenon, etc., have been known. Anpng the above described
ink ejecting 5 systens, the ink ejecting system (recording head) which
enpl oys el ectrothermal transducing elenents is as follows: An

el ectrothermal transducing element is placed in a recording |liquid _
chanber. The ink in the recording ink chafber is heated (thernmal energy is
lo given to ink) by supplying the electrothermal transducing elenment with
el ectric pul ses as-recording signals to change the ink in phase, so that

the bubble preEEIERIRNE’ alfbiafed N réa:f%t Fplen ldI%ﬂa%‘%%e es in phase

fromthe liquid state to the gas state 'S, ecording liquid

boil's, is USedtiq iQiiefd €HE sd R THA G 1 ek « irfbt)pﬂén%méﬂdg%“ e ection

orifices to record on recording nmedium Genera a recording head

enpl oyi ng el etiaved hR¥eiRlIkrdwinsduci ng el enents conprises nozzl es having an
ejection orifice through 20 which ink droplets are ejected, ink passages

through which ink is mhppgieeetfbéhe @Qgéffﬁedaﬂgkaefggﬁﬁﬂ?eliquid

chanber. Figure 20 is a perspective view of a typical _ t recording
apparatus §n aysdesCahs tihK kejefit itld Wystfdm (RdrReidiHh@pparatus 115

has a recording head 102, an ink container unit 103, a paper conveyi ng

which employs electrothermal transducing elements is
as follows: An electrothermal transducing element is
Placed in a recording liquid chamber. The ink in the
recording ink chamber is heated (thermal energy is

10 given to ink) by supplying the electrothermal
transducing element with electric pulses as.recording
signals to change the ink in phase, so that the bubble
pbressure generated as the recording liquid changes in
phase from the liquid state to the gas state, that is,

15 as the recording liquid boils, is used to eject the
recording liquid (ink) from minute ejection orifices
to record on recording medium. Generally, a recording
head employing electrothermal transducing elements
comprises nozzles having an ejection orifice through

20 which ink droplets are ejected, ink passages through
which ink is supplied to the nozzles, and a common
liquid chamber.

Figure 20 is a perspective view of a typical

ink jet recording apparatus in accordance with the

25 prior art. The recording apparatus 115 has a recording
head 102, an ink container unit 103, a paper conveying

roller 4, a carriage 5, a motor 6, etc. The paper



roller 4, a carriage 5 a notor 6, etc. The paper 3 conveying roller 4 is
driven by the notor 6. A recording nmediumP is conveyed by the paper
conveying roller 4 at an optional pitch. The ink container unit 103 has
four ink containers which contain black, cyan, 5 nagenta, and yellow inks,
for exanple, one for one. The ink container unit 103 is nounted, along
with the recording head 102, on the carriébe 5, and is noved along guide
rails 7 and 8, in the direction perpendicular to the direction in which
the recording 10 nediumP is conveyed. Ink is ejected fromthe recording

head 102 by ehﬁﬁiﬁ‘-éfﬁ{%?_-Q[IPéﬁ send meggﬁyi%vﬂ,{ggeﬁse% fromthe

circuit (unshown) on t mai N assenbly si m ng an i nage on the

recording MedketoRIINEREEI B SLEEHAS AT SORL il FRALY LP1nd® Ther e

are various types of recording head: dispos ety ecor d, which

is integral wgdllem 4 Nkt Nt GHIRSna PGIBALNt THEPS i Ui % Iﬁngijhﬁéw;ijCh

I s separable froman ink contal ner; sem permanent type Trecor

which is separgis ehdd FBwr rmoréﬁﬂlgaﬁ%ﬁé)%féwsc&&%ﬁ gb%ag%lgg éofé?he

container; etc. In recent years, however, the recor

sem per manent maykped Mot tyd VIRRS i Chedlo agimpeed od @ ﬁ&rqgﬁg?rdEd af ter
the depletion of the ink in the ink container, have come to be proposed by
a greater 25 riihbeink hashtdinareaniiti b headmaintde, HER0s AP n t¥Rs
recording head 102, on the carriage 5, and is moved
along guide rails 7 and 8, in the direction
perpendicular to the direction in which the recording
10 medium P is conveyed. Ink is ejected from the
recording head 102 by electrical signals sent and
driving voltage sent from the circuit (unshown) on the
maln assembly side, forming an image on the recording
medium P; recording is made on the recording medium P.
15 There are various types of recording head:
disposable type recording head, which is integral with
an ink container; permanent type recording head, which
is separable from an ink container: semipermanent type
recording head, which 1s separable from a recording
20 apparatus as well as an ink container; etc. In recent
Years, however, the recording heads of the
semipermanent and permanent types, which do not need
to be discarded after the depletion of the ink in the
ink container, have come to be proposed by a greater
25 number than the recording heads of the disposable type,
because of environmental concerns, and also, in order

to reduce the running cost of an ink jet recording



because of environnental concerns, and also, in order to reduce the
running cost of an ink jet recording 4 apparatus. In the case of an ink
jet recording apparatus, the recording head of which is separable froman
ink container, it is possible that print signals will be 5 sent to the
recording head, which an operator forgot to refit with an ink container
while replacing the ink depleted ink contdiner. If print signals are sent
to the recording head not fitted with an ink container, the

el ectrothermal transducing elenents are driven 1o while no ink is sent to

t he recording%gﬁgkafﬁ%a result, the tenperature of the el ectrothernal
t ransduci ng el nt's beconmes very high, causing the ingredients, such as

head fo'be 15 baked ontB EHS SAPPaeBcalr tPReIef cEPPOTHPAAPPPAFERBSaci ng
Surfaces of ¢ RAS Lty ERE HEHE foe R et le FSon Boctitl o ' (hat
cven shen he daparglia, "Feds Soupali et it bokple SRADF, PR rether !
whi ch enpl ays A7 a1y TR TR O e R Ao ghpar et e

to refit with an ink container while replacing the ink

depleted ink container. if print signals are sent to
the recording head not fitted with an ink container,
the electrothermal transducing elements are driven

10 while no ink is sent to the recording head. As a
result, the temperature of the electrothermal
transducing elements becomes very high, causing the
ingredients, such as dye, pigments, etc., in the small
amount of ink remaining in the recording head to be

15 baked onto the surfaces of the electrothermal
transducing elements. Once the abovementioned
ingredients of ink are baked onto the surfaces of the
electrothermal transducing elements, it is possible
that even when the recording head is supplied with ink,

20 the electrothermal transducing elements will fail to
normally boil the ink, causing the ink to be
abnormally ejected.

In the case of an ink jet recording apparatus

which employs a plurality of independently replaceable

25 ink containers, it is possible for a given ink jet

head to be fitted with an incorrect ink container,

that is, an ink container which contains such ink that



25 ink containers, it is possible for a given ink jet head to be fitted
with an incorrect ink container, that is, an ink container which contains
such ink that 5 is not intended for the given ink jet head. If an ink jet
head is fitted with an incorrect ink container, not only is it inpossible
to yield the normal results, but also, various other problens occur. For
exanple, 5 in the case that the electrothermal transducing elements in the
plurality of ink jet heads different in the color of the inks they use are
different in driving requirenents, it is possible that ink ingredients

wi |l be baked imtrot hiemtedreddd otderimd divdg Wuféf‘%%] i %aéﬂc & I n the

case that an ink container is depleted of ink, an in annot be

suppl i ed with jetk heabuld ifir ted tWietts & HMOHHBE Ak thasea i ch occur
when a user forgets to fit an ink jet head with an ink contal ner.

Therefore, it nict knlgonnonipriagdnei BXe casingid e thehesredl i Rds i ap) et s
ejected froman ink jet head, in order to neasure the anmount of the ink

remai ning in that ik oc,0 i droers otifieere \tarobldies NRidOE, f Fore eixampllieNg t he
anount of the ink remainder by counting the nunber of the ink 20 droplets
i s substanbi alln rther aase Tthateftire eliavtradiernal Nyshslwei@g el y esti mate
the anobunt of the ink remainder, the different types of nethod for
measuring theleflentsrdimddre ipngraddary privposedie tAdoeadl RYL A Fo o8t
in the color of the inks they use are different in
driving requirements, it is possible that ink
ingredients will be baked onto the electrothermal
1o transducing elements. Also in the case that an ink
container is depleted of ink, an ink jet head cannot
be supplied with ink, resulting in the same problems
as those which occur when a user forgets to fit an ink
jet head with an ink container. Therefore, it is
15 common practice to count the number of ink droplets
ejected from an ink jet head, in order to measure the
amount of the ink remaining in the ink container.
However, the method for estimating the amount of the
ink remainder by counting the number of the ink
20 droplets is substantial in error. Therefore, in order
to more accurately estimate the amount of the ink
remainder, the different types of method for measuring
the ink remainder have been proposed. According to one
of such methods, the amount of the ink remainder is
25 estimated based on the fact that the manner in which a

beam of 1light projected into an ink container from the

main assembly of a recording apparatus is reflected is



of such nmethods, the amount of the ink remainder is 25 estimted based on
the fact that the manner in which a beamof light projected into an ink
container fromthe nmain assenbly of a recording apparatus is reflected is
6 affected by the presence (or absence) of ink in the ink container. Thus,
an ink container is provided with a prism_which is located on the bottom
surface of the ink container (for exanple,® Japanese Lai d-open Patent 5
Application 218321). This nmethod, however, has been suffering from the
foll owi ng problem That is, even though the recording apparatus is

provi ded with a¢gysted bor endeheehinde! 6r WBUBhCR] bEesLRK feppinder in an

I nk 10 container, the system cannot detect a gl &n ink ] et

head i s fi1tediik téofttalbr CONRIdICan THICEfifindd 19 ﬁ%ﬁ%ﬁe& of not

provide the recording apparatus with a systemfor d \ e
a given ink jetpreaf, iwhitht e Yo&éd bRKtROMEEPER: surrBas! d§S¢pEVEN

t
a recording apparatus is equipped wth a systemfor detecilng mhe? er or

not a given inknkjcﬁntﬁﬁﬁbfs(féftéihmﬁié,?@aﬁ&%e&@hﬁ@i??é?e%h?aféﬁie”? ‘
cannot detect whether or not a given ink jet head is itted wth an in
cont ai ner, st heAppiki ¢at idwh ch1832L2p. correct in color. Therefore, there is the
possibility that the recording apparatus will print abnormal i nages,
and/or the ink ingredi This metholie haletdeenNt Ras been suffering from
the following problem. That is, even though the
recording apparatus is provided with a system for
detecting the amount of the ink remainder in an ink
10 container, the system cannot detect whether or not a
given ink jet head is fitted with an ink container.
Therefore, it is necessary to provide the recording
apparatus with a system for detecting whether or not a
given ink jet head is fitted with an ink container.
15 Besldes, even if a recording apparatus is equipped
with a system for detecting whether or not a given ink
jet head is fitted with an ink container, the system
cannot detect whether or not a given ink jet head is
fitted with an ink container, the ink in which is
20 correct in color. Therefore, there is the possibility
that the recording apparatus will print abnormal
images, and/or the ink ingredients will be baked onto

electrothermal transducing elements.

25 SUMMARY OF THE INVENTION

The present invention was made in

consideration of the above described problems, and



el ectrothermal transducing el ements. 25 SUMVARY OF THE | NVENTI ON The
present invention was made in consideration of the above described
problems, and 7 therefore, its primary object is to provide an ink jet
recording apparatus, an Ink jet head, and an ink container, which are
highly reliable in that if the ink jet head of the ink jet recording
apparatus is not 5 fitted with the ink container, or is fitted with an
incorrect ink container, the electrothermal transducing elements are
prevented by a sinple and reliable method from being driven, preventing
thereby ink ithprsfiems Itonpbinagy belpecbnie tdepbeaies. adlifkcysdi ng to
an aspect of the present invention, there Is provded an ink container

det achabl y no¥RegH&ing ;appaxatusli nan hiekl, jeti hleadcoand ngn heakl | ncl udi ng an
Ink jet recording chip which is driven by a driving voltage supplied
through a dri\GeRtadnengaineh nare datighty arel fabké et rtasi ghatheuppl i ed
through an electric signal wiring lead to gjgct_lnk, an el ectrical opening
portion provi détK i Ptathgahsaf okfee olnk aleft drécording chppapatus i hg head and
said electric signal wirin | ead, said Ink container conprising a

connect i on®20 fét&%twjfm itk ek et rezals chiiteed | witiyan
electrically closuggathe el ectrical opening portion when said ink

container is notfift G% iMe G tRey the electrothermal

transducing elements are prevented by a simple and
reliable method from being driven, preventing thereby
ink ingredients from being baked onto the heater.

10 According to an aspect of the present invention,
there is provded an ink container detachably mountable
to a recording head, said recording head including an
ink jet recording chip which is driven by a driving
voltage supplied through a driving voltage wiring lead

15 and an electric signal supplied through an electric
signal wiring lead to eject ink, an electrical opening
portion provided in at least one of said driving
voltage wiring lead and said electric signal wiring
lead, said ink container comprising a connection

20 element for establishing electrical connection by
electrically closing the electrical opening portion
when said ink container is mounted to the recording
head.

According to an further of the present

25 invention, there is provded a recording head according

to Claim 8, wherein said electrical opening portion is

constituted by electrically insulated two contacts and



head. According to an further of the present 25 Invention, there is provded
a recording head according to Caim8, wherein said electrical opening
portion is constituted by electrically insulated two contacts and 8 a
switch connected to one of said contacts, wherein said ink container has a
projection at a position facing said switch, and wherein when said ink
container is mounted to said recording head cartridge, 5 said switch is
depressed by said projection to contact to another said contact so that

el ectrical opening portion is electrically closed. According to an futher

: i on. i ded .a recordin ead
g U0 AT IO GAEIE 4P MR ShOGAT IS
constituted bys$£i@cig C@%Ae%a rgbfgf' €% q&oﬁﬂ’gf&} atbofﬁg%sflaéﬂ?la

has a connection wring a posi acl ng cont act s,

and wherein vk i ¢hi dksw Ot NGla ifhé?&irﬁ %érgcﬁ%éi {ggeording 15 head

cartridge, said connection wring |ead contacts of”'Said contacts to

cl ose said el egrit£ile© PR ifin el tdsa &Qeféﬂf%rfnc_g l‘geeeiﬁ'gt%%rﬁfefeﬁ?t of

the present invention, there is provded a recor er 20 by

detecting presRiiG $wWiths ey Adirédfiid ¥ Ha i PPN H ddhecGiegde i cal
openi ng portion of said
to another sald contact so that electrical opening
portion is electrically closed.
According to an futher aspect of the present
‘invention, there—is provded a recording head cartridge
10 Claim 8, wherein said electrical opening portion is
constituted by electrically insulated two contacts,
and said ink container has a connection wiring lead at
a position facing both of said contacts, and wherein
when said ink container is mounted to said recording
15 head cartridge, said connection wiring lead contacts
both of said contacts to close said electrical opening
pertion.
According to a further aspect of the present
invention, there is provded a recording device wherein
20 by detecting presence or absence of electrical
conduction at the electrical opening portion of said
recording head cartridge, presence or absence of a
mounted ink container which is to close said
electrical opening portion.
25 An electrothermal transducing element does not
function unless it is supplied with both driving

voltage and an electrical signal. Therefore, the



recording head cartridge, presence or absence of a nounted ink container
which is to close said electrical opening portion. 25 An el ectrothernal
transduci ng el enent does not function unless it is supplied with both
driving voltage and an electrical signal. Therefore, the 9 problemthat an
el ectrothermal transducing element is driven while an ink jet head is not
in connection with an ink container, and/or that Ink ingredients are baked
onto an el ectrothermal transducing elenent by an 5 excessive anount, can
be prevented by structuring an |Ink jet recording apparatus so that at

| east one of pheblemvingt Vaht eUecerdtbefhli £2hnsad8shg! §188bntS ng' I ed
unless an Ink jet head is In connection with an ink contal ner. An i nk

jet recording dppeemtwisiléiah tnpl 9¥6 headt i §|ﬁotnknceaﬁﬁéEEiéndhiﬁﬁrent in
the color of the ink they contain can be structured so that one or both

of the electriamlink recfitainée, dind)oy veatagek albgid8iestechrical wire for
electrical signal are provided is with a single or nmultiple electrically

open (di scontbakedisynporan onkectrastilenmal herans@ic Dhgt &Beméik. bytagBy be
structured so that the nultiple ink containers different in the color of
the inks tfey exeaasive aamount f ecamtbe rprevéerted byestiutterpegi dhon 20 and
ConflguratlOniﬁktggi(ﬁéﬁgééfiglgbggﬁgkus so that at least one of
the driving voltage and electrical signal is not
supplied unless an ink jet head is in connection with
an ink container.
10 An ink jet recording apparatus which employs
multiple ink containers different in the color of the
ink they contain can be structured so that one or both
of the electrical wire for the driving voltage and the
electrical wire for electrical signal are provided
15 with a single or multiple electrically open
(discontinuous) portions, based on the color of the
ink. It may be structured so that the multiple ink
containers different in the color of the inks they
contain are different in at least one of the position
20 and configuration of the electrically open
(discontinuous) portion and connective element.
The electrically open portion can be
structured as follows: It comprises a pair of contact
points which are electrically discontinuous, and a
25 switch connected to one of the two contact points,

whereas the connective element comprises a projection,

the position of which matches that of the switch. Thus,



(di scontinuous) portion and connective element. The electrically open
portion can be structured as follows: It conprises a pair of contact

poi nts which are electrically discontinuous, and a 25 switch connected to
one of the two contact points, whereas the connective el enent conprises a
projection, the position of which matches that of the switch. Thus, 10 as
an ink container is nounted, the projecti d® presses the switch, causing
the switch to contact the other contact point. As a result, the

el ectrically open portion beconmes continuous. 5 The electrically open
portion may be structured as, follows: It conprises a pair of contact

poi nts which &% ¥t K i RREIINRL b imonntrd. (ke REcjesticn presses

el enent conpriges a cqggective wire, the ends of which match in position

to the pair ofti1% THHHt FITAG b Rwihch §9 Gantaghethe@then. Thus,

i i i n h n f th nn ive Wir one into
as anlnkcont(ﬁog,ler |s?r$[0rhtei,5t e ends of _.the_ connective e c

contact with t I & 1 ASoPnEesyltrndhs edectrdiqallyp@peforti on, one

for one. As t,.the electrically open portion beconmes 15 continuous.
In the case o&‘%’ﬁf@%e‘?ﬁweﬁ HER W'Y ¥6ht act points and the end portions of

s ToESt i or e e B BLEHRRALEY, ok BbpHEY yPbE 1 ot
structured as follows: It comprises a palr of contact
points which are electrically discontinuous, whereas
the connective element comprises a connective wire,
the ends of which match in position to the pair of

10 contact points of the electrically open portion. Thus,
as an ink container is mounted, the ends of the
connective wire come into contact with the twe contact
points of the electrically open portion, one for one.
As a result, the electrically open portion becomes

15 continuous. In the case of this set-up, the two
contact points and the end portions of the connective
wire may be structured so that they couple with each
other.

The recording apparatus in accordance with the

20 present invention employs the above described
recording head cartridge. It detects whether or not
the recording head has been fitted with a given ink
container, baseﬁ on whether or not the electrically
open portion has been made continuous. Further, it may

25 be designed so that when the electrically open portion
is remaining discontinuous, the operation for

restoring the recording head performance will not be



20 present invention enploys the above described recording head cartridge.
It detects whether or not the recording head has been fitted with a given
ink container, based on whether or not the electrically open portion has
been nade continuous. Further, it may 25 be designed so that when the

el ectrically open portion is remaining discontinuous, the operation for
restoring the recordi ng head performance Will not be 11 carried out. The
recordi ng head chip in accordance with the present invention enploys an
ink jet recording chip, which ejects ink by being driven by the driving s
vol t age suppl icagdriileowadt .t he driving voltage transmssion |line, and the
el ectrical signal supplied through the electrical signal transm ssion

line. It renmovably sump®riscérdingKedd SRHpP I Dh Cabdérd&ontai WEES thor
supplying ink to the ink jet recording chip having 10 the connective

el ement. At | gasisemite iofveintd off ievipl®ys/ Qnl Atk e TEBH@RMY idHANd
electrical signal. transmssion line is provided with the electrically

open porti on, whiehpesieidten ink Wy deicey eIR@DY ahd [@iivaing he connective
el ement, and as the ink 15 container is nounted, the electrically open
portion iss cheddddey stuppldednatiriongte ttnedrivines odtdga her obj ect s,
features, and advantages of the present invention will becone nore
transmission line, and the electrical signal supplied
through the electrical signal transmission line. It
removably supports a single or multiple ink containers
for supplying ink to the ink jet recording chip having
10 the connective element. At least one of the driving
voltage transmission line and electrical signal.
transmission line is provided with the electrically
open portion, the position of which corresponds to
that of the connective element, and as the ink

15 container is mounted, the electrically open portion is

closed by the connective element.

These and other objects, features, and
advantages of the present invention will become more
20 apparent upon consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the

accompanying drawings.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view of

the recording head cartridge in the first embodiment



20 apparent upon consideration of the follow ng description of the
preferred enmbodinents of the present invention, taken in conjunction wth
the acconpanying drawi ngs. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
is a schematic perspective view of the recording head cartridge in the
first enbodiment 12 of the present invention. Figure 2 is a schematic
drawi ng for describing the principle forlgreventing the mal function of the
ink jet recording chip of the recording head cartridge 5 in Figure 1.
Figure 3 is a sectional view of the recording head cartridge at a plane

parallel tot hde | f # fu Figure 4 is a sectional view of the
10 eIectricaIF& 3%%%#%%%§§;ﬂﬁ4ﬂ§§ﬁ;%ﬁxnt|on of the recording head, and

, . . . : . : : . : ¢
the port1on of the | i e her® of TRETEEEy AP TAd oe B SRFPhEEn, "o <
to face the copeAGriGidipiid &%r@%eve#tﬁ%\%g%g%%%‘%?ﬁe{&{ O?r}_{}#]egu_ratlons

thereof. Figure 6°1s a schemati ¢ plan vi ion e ink

contai ner of ik rerorddurdiRal oniy e 498 MUy WP Tadlda G act
circuit board, showi ng the general” configuration er eor .
5 1in Figure 1.

Figure 3 is a sectional view of the recording
head cartridge at a plane parallel to the side wall of
thereof.

Figure 4 is a sectional view of the

10 electrically open (discontinuous) portion of the
recording head, and its adjacencies, in Figure 1.

Figure 5 is a schematic perspective view of
the portion of the ink container of the recording head
cartridge, which is to face the contact circuit board,

15 showing the general configurations thereof.

Figure 6 is a schematic plan view of the
portion of the ink container of the recording head
cartridge, which is to face the contact circuit board,
showing the general configuration thereof.

20 Figure 7 is a schematic perspective view of
the portion of the ink container of the recording head
cartridge, in the second embodiment, which is to face
the contact circuit board, showing the general
configuration thereof.

25 Figure 8 is a schematic plan view of the
portion of the ink container of the recording head

cartridge, in the second and third embodiments, which



20 Figure 7 is a schematic perspective view of the portion of the ink
contai ner of the recording head cartridge, in the second enmbodinent, which
is to face the contact circuit board, show ng the general configuration
thereof. 25 Figure 8 is a schematic plan view of the portion of the ink
contai ner of the recording head cartridge, in the second and third

embodi ments, which 13 is to face the contddt circuit board, show ng the
general configuration thereof. Figure 9 is a schematic draw ng for _
describing the principle for preventing the malfunction of the 5 ink jet

recording chi Reitd ade odli kit AL I %oard) Hdifod At herbodiment of

the present invention. Figure 10 is a sectional view o e recordi ng head

cartridge in Kegidald.coiif ByitatorPHddsde 0 one of the side walls
thereof. 1o Figure 11 is a schematic plan view of the portion of the ink

cont ai ner of the recornig@raeadiscarééhdﬂﬁt_iéndi-ﬁlﬁiﬁgff@reHQQQJ:?BﬂL whi ch
Is to face the contact circuit board, showi ng the general configuration

thereof. 15 Fitdr @rithdiple shemidvent by W 1 fdiot 06 tdond the ink
contai ner of the recording head cartridge, in the sixth enbodi nent, which
is to faces tHakgetademirditid ding bf UMNREdrBmMe M cartridge
in the fourth embodiment of the present invention.
Figure 10 is a sectional view of the recording
head cartridge in Figure 9, at a plane parallel to one
of the side walls thereof.

10 Figure 11 is a schematic plan view of the
portion of the ink container of the recording head
cartridge, in the fifth embodiment, which is to face
the contact circuit board, showing the general
configuration thereof.

15 Figure 12 is a schematic plan view of the
portion of the ink container of the recording head
cartridge, in the sixth embodiment, which is to face
the contact circuit board, showing the general
configuration thereof.

20 Figure 13 is a perspective view of the ink
containers, electrical wires placed on the ink
containers, electrical wires placed on the ink jet
recording head, and contact portions thereof, in the
seventh embodiment of the present invention.

25 Figure 14 is a schematic sectional view of the
ink jet recording head, and ink container, in the

seventh embodiment of the present invention.



configuration thereof. 20 Figure 13 is a perspective view of the ink
containers, electrical wires placed on the ink containers, electrical
wires placed on the ink jet recording head, and contact portions thereof,
in the seventh enbodinent of the present invention. 25 Figure 14 Is a
schematic sectional view of the ink jet recording head, and ink container,
in the seventh enbodinent of the present ¥*nvention. 14 Figure 15 is a
schematic drawing of the junction between the electrical wires placed on
the adjacent two ink containers in accordance with the present invention.

5 Figure 16 is a persppgbhfg !5em%o% Eggegﬁk?%tﬁkgghpgiaﬁzéglaced on the

I nk containers, electriCal wres place ein Pding head, and

j unctions amonfideidn e thdef fb%%ﬁﬁquE t the sent.jpnvention
ﬁo Figure 17 ?gla pe#épecﬁ?%% J?g%/o t he é?é% r?%aﬁ %§$§sg€|%%%d on the

ink _cont ai ner saqjbeiet I Lk IS PABREL Ofh (R MkaAEL dEERT Q9 head, and

junctions anong them in the nodified version ‘the eig odi ment  of
the present | maesdemn.ichRedftiine 18 is a perspective view of the ink

containers, electrical wires placed on the ink containers, electrical

wires placed on the inkRigete 16 is a perspective view of the
electrical wires placed on the ink containers,
electrical wires placed on the ink jet recording head,
and junctions among them, in the eighth embodiment of
the present invention.

10 Figure 17 is a perspective view of the
electrical wires placed on the ink containers,
electrical wires placed on the ink jet recording head,
and junctions among them, in the modified version of
the eighth embodiment of the present invention.

15 Figure 18 is a perspective view of the ink
containers, electrical wires placed on the ink
containers, electrical wires placed on the ink Jjet
recording head, and junctions among them, in the ninth
embodiment of the present invention.

20 Figure 19 is a perspective view of the
electrical wires placed on the ink containers,
electrical wires placed on the ink jet recording head,
and junctions among them, in the tenth embodiment of
the present invention.

25 Figure 20 is a perspective view of a typical
ink jet recording apparatus in accordance with the

prior art.



recording head, and junctions anbng them in the ninth enbodiment of the
present invention. 20 Figure 19 is a perspective view of the electrical
wires placed on the ink containers, electrical wires placed on the ink jet
recording head, and junctions among them in the tenth enbodi ment of the
present invention. 25 Figure 20 is a perspective view of a typical ink jet
recordi ng apparatus in accordance with the3 prior art. 15 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter, the preferred

enbodi ments of the present invention will be described in detail with 5
reference to the appended drawi ngs. The ink jet recording apparatuses in
the follow ng enbodi ments of the present invention are characterized by

their ink Jetogmﬁb%mw d)k‘r Y §es of the

ot her portions o 0 sanme as

those of the ink jet Heﬁeiﬂafeeéppehatgéef§r9880éﬂgaaim g%eﬁBF'Or art.

Figure 1 is a perspective view of cording head car he first

r ge 1 15
enbodi ment of prdent eHefdnt 1OER1 0D bd Nfe &SAILH vn\"n&f h:fétg%f?etiﬂlg

has an ink jet recording head (which hereinafter efred to as

recording beadjefbreafe afo i tike GEfeidet Srawiifyd SCd NGxheRd 2 is provided

with a

recording apparatuses in the following embodiments of
the present invention are characterized by their ink
jet recording heads and ink containers. The structures
of the other portions of the ink jet recording

10 apparatuses are the same as those of the ink Jjet
recording apparatus in accordance with the prior art.

Figure 1 is a perspective view of the

recording head cartridge in the first embodiment of
the present invention. The recording head cartridge 1

15 has an ink jet recording head (which hereinafter will
be referred to as recording head) 2, and an ink
container 3. The recording head 2 is provided with a
pair of ink jet recording chips 4 and 5, which are on
the surface of the recording head 2, which faces the

20 recording medium P (Figure 13)}. The recording chip 4
is a color ink chip, and has a line of cyan ink
ejection orifices, a line of magenta ink ejecting
orifices, and a line of yellow ink ejecting orifices,
whereas the recording chip 5 is a black ink chip

25 having a line of black ink ejecting orifices. The two
recording chips 4 an 5 are independently placed.

The ink jet recording chips 4 and 5 are driven



ir of ink jet recording chips 4 and 5, which are on the surface of the
chording hegd 2, which ?aces the 20 recording mediumP (Figure 13). The
recording chip 4 |s a color ink chip, and has a line of cyan ink ejection
orifices, aline of magenta ink ejecting orifices, and a line of yellow
ink ejecting orifices, whereas the recording chip 5 is a black ink chip 25
having a line of black ink ejecting orificts. The two recording chips 4 an
5 are independently placed. The ink jet recording chips 4 and 5 are driven
16 by the electrical signals and driving voltage sent fromthe main

assenbly (uUnsheynthef el Betr£6Q1 ok nafﬁpéﬁ taEivIHsyggggggglgggger boar d

(unshown), ink ejection orifices {Tuns and <
(unshown) . Thegbeat ehebiais Bageribiyi ph FLoft PRLBL LEADRgUCI g
el ements for causing the ink to boil e |n ejectron | s are the

orifices througppabatdsi NkrHlw At @rrpeaqié,pttﬁ%] ﬂt‘j}% hdWP S Y gener at ed

by the boiling of the ink. The 10 nozzle plate passages (unshown)

t hrough whi ch ejedktion sopfiesls t puhEownK, eéﬁ&t50ﬂ09£ié ﬁf?t%The ink jet

recording chips 4 and 5 are connected to a contact circui oard 7 having
el ectrical sconfumslsowi) oughenmhedt dhbodtidhak A e el ectrically

connected to 15 the main assenbly of a recordi ng apparatus, through an
el ectrical wi relecieothérmahot tdres @ietidg i €Béméh883or causing the
ink to boil. The ink ejection orifices are the
orifices through which ink droplets are ejected by the
pressure generated by the boiling of the ink. The
10 nozzle plate has ink passages (unshown) through which
ink is supplied to the ink ejection orifices. The ink
jet recording chips 4 and 5 are connected to a contact
circuit board 7 having electrical contacts through
which the chips 4 and 5 are electrically connected to
15 the main assembly of a recording apparatus, through an
electrical wire tape 6 having the electrical signal
transmission wires for supplying the chips 4 and 5
with the electrical signals from the main assembly,
and the driving voltage transmission wires for
20 supplying the chips 4 and 5 with the driving voltage
from the main assembly.

The recording chips 4 and 5 are precisely and
solidly attached to a base board 8, which has ink
passages through which the recording chips 4 and 5 are

25 supplied with the ink from an ink container unit 3.
The contact circuit board 7, electrical wire tap 6,

and base board 8 are solidly attached to a supporting



transm ssion wires for supplying the chips 4 and 5 wth the electrical
signals fromthe main assembly, and the driving voltage transm ssion wres
for 20 supplying the chips 4 and 5 with the driving voltage fromthe main
assenbly. The recording chips 4 and 5 are precisely and solidly attached
to a base board 8, which has ink passages through which the recording
chips 4 and 5 are 25 supplied with the ink?’froman ink container unit 3.
The contact circuit board 7, electrical wire tap 6, and base board 8 are
solidly attached to a supporting 17 nenber 9, which also has ink passages

t hrough whi ch i ' sqﬁﬂ%je from.t i tainer unit 3.to.the ink

jet recordi ngmc?h‘?%s# ?'an ,h %nl oamtal‘%q?'élrkn l?ﬂ%%&l%s) %}1&}0 \ irf‘d‘forel gn f
particles fro ' ' opihed { 3., Apart o
the supporti %anfbe@ﬁpéﬁgo%gﬁr{oﬁfg{ean | n%ocng%igl%nrye?nhq&r c?gr 015:i1|":"nt o which

the ink contaijpgr jei redordinP WHigh 4TRAPE ARdMal lesQfe dhe 1 nk cont ai ner
hol der 10 is pl’O\?i degvm'th hol es fti)%rough whi'ch tdr,]% prlsr%s 14 10 of the ink

contai ners of (LR&howh )CFFrairdtoNg FHraign %m%ﬁffsoif%%ty,ﬁctthet hg@nmount  of

the ink remainder, or presence (absence) "of "the | e I'nk containers
of the inks CoBupiplaled!Friom3 thRAIRk FdnithdndRenanRNan Ahghrihes’ %L\EGCUO”

of a beamof light projected into 15 the ink containers of the in
cont ai ner uni supplor@ing member 9 constitutes an ink container
holder 10 into which the ink container unit 3 is
mounted. The bottom wall of the ink container holder
10 is provided with holes through which the prisms 14
10 of the ink containers of the ink container unit 3 are
exposed to detect the amount of the ink remainder, or
presence {(absence) of the ink, in the ink containers
of the ink container unit 3, based on the phenomenon
that the reflection of a beam of light projected into
15 the ink containers of the ink container unit 3 from
the photosensors on the main assembly side of the
recording apparatus is affected by the amount of the
ink in the ink containers.
The ink jet recording apparatuses in the
20 preferred embodiments of the present invention are
made up of the main assembly and recording head
cartridge. The main assembly of the recording
apparatus described in this specification does not
include the recording head cartridge. Although the ink
25 container units 3 in the preferred embodiments of the
present invention are structured so that they are

mounted in a part of the recording head 3, they may be



the photosensors on the main assenmbly side of the recording apparatus is
affected by the amount of the ink in the ink containers. The ink jet
recording apparatuses in the 20 preferred enbodi ments of the present
invention are nmade up of the main assenbly and recording head cartridge.
The main assenbly of the recording apparatus described in this
specification does not include the recordieng head cartridge. Al though the
ink 25 container units 3 in the preferred enbodi nents of the present

i nvention are structured so that they are dnnuntﬁd inha part of thet 4 b
recordi ng head 3, the be 18 structured so that they are supporte y
the carr igage %%M tg?at( ﬁé‘%i#eamliﬁeq:dl}m I‘Fé?eh C:&?himor dibng
heads 2 in th referre nmbodi ments are structured so tha ey can be
removabl y rmu%t Bﬁgrﬂrc? 5 3[e)hé’ rH?F addhiAsFemihiey e FUrthey . mihepe” st ruct ur ed

dr aui g show RS CHALHS SBAAER T gi FrehRine Pad RS oRRse mai n
oo %) oS RN e R ol Horply AL SHp e
Floure 2(b ibhs TEHE GERAISY + nESREERanEReYnBaY: Re eoruatREPALSPL 3 i s
in the ink CO%EaEQ?&ﬂ%§d¥%1 part of the main assembly.

Figure 2 is a schematic drawing showing the
electrical signal transmission line from the main
assembly of the recording apparatus to the ink jet

10 recording chip. Figure 2(a) shows the state of the
electrical signal transmission line when the ink
container unit 3 is not in the ink container holder,
and Figure 2{b) shows the state of the line when the
ink container unit 3 is in the ink container holder.

15 Hereinafter, the present invention will be described
with reference to one of the color ink containers
(case in which ink jet recording chip 4 is driven).

Referring to Figure 2(a), the electrical
signal transmission line 11 through which the

20 electrical signals sent from the main assembly 15 of
the recording apparatus are transmitted has three
separate electrical wire portions 1la, 11b, 1llc¢, and
114. The electrical wire portion lla is extended,
within the main assembly 15 of the image forming

25 apparatus, from the control portion (unshown) of the
main assembly 15 to the contact point 21, by which the

portion 1lla is connected to the contact point 22 of



15 Hereinafter, the present invention will be described with reference to
one of the color ink containers (case in which ink jet recording chip 4 is
driven). Referring to Figure 2(a), the electrical signal transmssion |ine
11 through which the 20 electrical signals sent fromthe main assenbly 15
of the recording apparatus are transnitt%g has three separate electrical
wire portions 1la, lib, 11lc, and 11d. The'electrical wire portion lla is
extended, wthin the main assenbly 15 of the inage form ng 25 apparat us,
fromthe control portion (unshown) of the main assenbly 15 to the contact

poi nt 21, by wthehcémtachosiiem € odsd CPNNGHL S MR NECLOYAG Poi nt 22 of
19 the contact circuit board 7. The electrical wwre portion 11lb is

extended frompdetbemt Bth poiekteded ride GO EEAtL:E 'inpogﬁd%g to the
contact point 23a of the contact circuit board 7, which is on the 5

surface of thethmntertact relirdubpasshrd fRCtMOtRdCconKacEOpé Phpess4ni t 3.
The electrical wire portion 11c is extended fromthe contact point 23b of

the contact @ cthe ¢entact, cisduht isoa the whidlaces ofntfige cont act
circuit board 7 facing the ink container unit 10 3, to the contact 24 of
the contacf ciF¥ifaceRf dtive arontawt ichkrgwtt rewardli Nofadt iy stise. ifdke
electrical wwre portion lid is extended fromthe contact point 24 to the
ink jet recor fiRtaEingr anithed cofbecelpoitmicalbwize portion 1lc is
extended from the contact point 23b of the contact
circuit board 7, which 1s on the surface of the
contact circuit board 7 facing the ink container unit
10 3, to the contact 24 of the contact circuit board 7 on
the ink jet recording chip side. The electrical wire
portion 114 is extended from the contact point 24 to
the ink jet recording chip 4. The contact point 23b is
connected to a switch 25. Sometimes, the combination
15 of the contact points 23a and 23b and switch 25 may be
referred to as electrically open portion,

The ink container unit 3 is provided with a
projection 26, which 1s on the surface facing the
switch 25. The projection 26 is a portion for closing

20 (connecting) the electrically open portion, as will be
described later. It may be structured so that it also
functions as a projection for precisely positioning
the ink container unit 3 relative to the ink container
holder 10 when the ink container unif 3 is anchored to

25 the holder 10. It is not in contact with the switch 25,

and the switch 25 is not in contact with the contact

point 23a. It should be noted here that when the



connected to a switch 25. Sometinmes, the conbination 15 of the contact
points 23a and 23b and switch 25 may be referred to as electrically open
portion. The ink container unit 3 is provided with a projection 26, which
is on the surface facing the switch 25. The projection 26 is a portion for
closing 20 (connecting) the electrically open portion, as wll be
described later. It may be structured so tttat it also functions as a
projection for precisely positioning the ink container unit 3 relative to
the ink container holder 10 when the ink container unit 3 is anchored to

25 the hol der ddboddidg Hda 19 LONMRCIgME 1 mﬁg’gaﬁ%’% Eﬁés]jh%ﬁq%s%ib% switch

25 is not in contact wth the contact ~ pol t her e

that when the oi0 iRf olifiqd) foxdfing |dpddiAdd! d LddBl ARy 15 of

the i mage formi ng apparatus, the contacts 21 an _ are ynnecessarg._hbxt,
referring to Rmginmnd{dessaiiat occurs as 5 the ink container unit 3 is
mounted into the ink container holder 10 will be described. As the ink

container unit 3 is p|n@2ﬂ,iﬁeféﬁrﬂﬁgdgaepﬂ%ﬁfg_z ?lt&H&tiﬁc&Q§§i§§
cont ai ner hol der 10, the projection 26 of the ink contal ner uni presses

the | o swischt2® irdusiongdieswinith 254 tmdiRed Nt s A¥HACLK W th the
contact point 23a, electrically connecting the contact points 23a and 23.
As a result, emtainer holder 10 will be described. As the ink
container unit 3 is placed in the predetermined
position in the ink container holder 10, the
projection 26 of the ink container unit 3 presses the
10 switch 25, causing the switch 25 to come into contact
wilith the contact point 23a, electrically connecting
the contact points 23a and 23. As a result, the
electrical connection is established from the control
portion of the main assembly 15 of the recording
15 apparatus to the ink jet recording chip 4 through the
electrical signal transmission line 11 inclusive of
the contact points 21, 22, 23a, 23b, and 24.
Figure 3 is a sectional view of the recording
head cartridge, at a plane parallel to the side wall
20 thereof, when the ink container unit 3 is in the ink
container holder 10. This drawing is the sectional
view of one of the ink containers of the ink container
unit 3 in the recording apparatus, and the sectional
views of the other ink containers are the same as
25 Figure 3. As the ink container unit 3 is inserted into
the ink container holder 10, the projection 26 enters

the hole of the supporting member 9, and a latching



el ectrical connection is established fromthe control portion of the main
assenbly 15 of the recording 15 apparatus to the ink jet recording chip 4
through the electrical signal transm ssion line 11 inclusive of the
contact points 21, 22, 23a, 23b, and 24. Figure 3 is a sectional view of
the recording head cartridge, at a plane parallel to the side wall 20
thereof, when the ink container unit 3 is % the ink container holder 10.
This drawing is the sectional view of one of the ink containers of the ink
container wunit 3 In the recording apparatus, and the sectional views of

[ [ h as 25 Figure 3. As the ink container
Uit 315 | neerelati B oondhded nﬁiﬁﬁﬁﬁ neygmﬂgsm 18 Phethrotelt on 26
ti nmenber at chi ng

Chosges w i (AL GHAASE, PHRPRA! I TR e il S
resi1ency of 1t iekd, fo' Pagtnbaot EirRtE hogrdct i Bhels put ¢ hrough

[ sin e swwtch 25 (Figure 4)
;PSaEﬁLS ?L :Eﬁeigﬁgggé}L??cﬂﬁ?mﬁéﬁéhﬁﬁgF%%%?gdign ?ﬁ@ t%?tmard S}dthf age
I nk [ ' [ epptic sectional view of the
lalnectC?inE:Z: P;roﬁpﬂj%%$%?%nf%?i% %‘%I%&%?@gl ?glﬁ% e ?#aﬁ%?n ssion line 11

i ndicated by as@ppst€idd el &; pressing the switch 25 (Figure 4)

attached to the contact circuit board 7 located on the

outward side of the ink container holder 10.
Figure 4 is a schematic sectional view of the

10 electrically open portion of the electrical signal
transmission line 11 indicated by a circle in Figure 3.
Figure 4(a) shows the electrically open portion in the
open state, and Figure 4(b) shows the electrically
open portion in the closed state.

15 Referring to Figure 4(a), the contact circuit
board 7 is connected to the contact point 21 (Figure
2) of the main assembly 15 of the recording apparatus
through the contact 22 of the contact circuit board 7,
being enabled to receive the electrical signals

20 necessary to eject ink from the ink jet recording chip
4. The contact circuit board 7 is supported by the
supporting member 9, and has the contact points 23a
and 23b and switch 25, which are on the surface of the
contact circuit board 7, which faces the ink container

25 unit 3. The switch 25 is attached to the contact point
23b. Here, the contact point 23b means the point of

the electrical signal transmission line 11 to which



Figure 4(a) shows the electrically open portion in the open state, and
Figure 4(b) shows the electrically open portion in the closed state. 15
Referring to Figure 4(a), the contact circuit board 7 is connected to the
contact point 21 (Figure 2) of the main assenbly 15 of the recording
apparatus through the contact 22 of the cgntact circuit board 7, being
enabled to receive the electrical signals 20 necessary to eject ink from
the ink jet recording chip 4. The contact circuit board 7 is supported by
the supporting nmenber 9, and has the contact points 23a and 23b and

switch 25, whithe awiedhtd® 541 ieesciial ham L QA Gy &::H'héfc?*i?rgerof o Which

faces the ink container 25 unit 3. The switch 25 1s atta he cont act

oint 23b. HeskectibcaDIY acénd@éfive Bndeanssi e PRdtade thegelgctrical
gignal transm ssi on |iH§n§1 to which 22 the swtch 25 7s attac edi The

switch 25 is fommectwnfed ed@Cthia € aln Ve £ Nehied fFy£1 afwh_%afgigp?i@éaance, ~and
Is structured so that unless external force is applied thereto, it wll

not come into Wertelod, Wit lwilke fot dmetimed NdorkGiet Wis, Agfore the
mounting of the ink container 3 into the ink container holder 10, the

switch 25 bs mumtacttguict 2840 ThesobeFoirep@he! mdantiNeXlof i@l ring to
Figure 4(b), as the ink container unit 3 is mounted Into the ink container
| o hol der 10, itrtke qundjadotenrB 2hpr edsesiniheamtidinterholder 10, the
switch 25 is not in contact with the contact point 23a.
Next, referring to Figure 4(b), as the ink
container unit 3 is mounted into the ink container
10 holder 10, the projection 23 presses the switch 25,
causing the switch 25 to come into contact with the
contact point 23a. As a result, it is made possible,
| for the first time, for electrical signals to be sent
from the main assembly 15 of the image forming
15 apparatus to the ink jet recording chip 4, through the
contact circuit board 7 to drive the electrothermal
transducing elements.
Therefore, if an attempt is made to drive the
recording head 2 while the ink container unit 3 is not
20 properly positioned in the ink container holder 10,
the electrical signals outputted from the main
assembly 15 of the recording apparatus are not allowed
to reach the ink jet recording chip 4, preventing
thereby the electrothermal transducing elements from
25 Dbeing driven while ink is not supplied thereto.
Therefore, it is possible to provide a combination of

an ink jet recording apparatus, an ink Jet recording



causing the switch 25 to cone into contact with the contact point 23a. As
aresult, it is made possible, for the first time, for electrical signals
to be sent fromthe nain assenbly 15 of the image form ng 15 apparatus to
the ink jet recording chip 4, through the contact circuit board 7 to drive
the el ectrothermal transducing elements. Therefore, if an attenpt is made
to drive the recording head 2 while the i33k container unit 3 is not 20
properly positioned In the ink container holder 10, the electrical signals
outputted fromthe main assenbly 15 of the recording apparatus to reach

the ink jet r [ hip 4. there the el ectrot hermal transducing 25
bei ng driven \?ﬁ% %}‘f'%rpnjtﬂk SPPFEPT TG s h%glr%l: p?%%i@%eto
provide a an uph: are not all owe

preventing el erre s frhgefn%“rrfq?]g%tq r%iﬁuﬁsalar%] I jd'felhif ek L%o‘???% rzgdlhgﬁ?s
Zpg 32I : Elél >C/Oto ee'{baek\gc}ﬂ c& c& Q}fg" eﬁ%‘lﬁmn e Y e‘h'%;n'&éeggnts of
the ink jet recording head.

5 Incidentally, in the above, the present
invention was described with reference to the
electrical signal transmission line. However, the
present invention is also applicable to the driving
voltage transmission line just as effectively as it is

10 applicable to the electrical signal transmission line.
Further, the present invention is also compatible with
an ink container for containing black ink. In the case
that the present invention is applied to the
electrical voltage transmission line, in order to make

15 it possible to detect the presence (or absence) of the
ink container unit 3 without the provision of a sensor
dedicated to the detection of the presence (or
absence) of the ink container unit 3, the main
assembly 15 of the image forming apparatus may be

20 provided with the circuit for detecting whether or not
the recording head 2 is being supplied with the power
source voltage during the preliminary ejection.

Figure 5 is a schematic perspective view of
the ink container of the recording head cartridge in

25 the second embodiment of the present invention. This
drawing shows the surface of the ink container, which

faces the contact circuit board 7. The ink container



ink jet recording head. 5 Incidentally, in the above, the present
invention was described with reference to the electrical signal

transm ssion line. However, the present invention is also applicable to
the driving voltage transmission line just as effectively as it is 10
applicable to the electrical signal transn ssion line. Further, the
present invention is also conpatible with “an ink container for containing
black ink. In the case that the present invention is applied to the
electrical voltage transmission line, in order to make 15 it possible to

detect the presmite3(hasabsancenkotohbinépk ﬁ?ﬂtﬁﬁneﬁcynéﬁd33k{tE?Ut the
provi sion of a sensor dedicated to the detection of the presence (or

absence) of thehicl ygehlawpemagsnta3, cylf, Mand baseRMinksl%d ddkrdgroe
form ng apparatus may be 20 provided with the circuit for detecting whether

or not the recespRatively. 2 Bacthaihgsufdurednd idbdtha ruersy S ce
vol tage during the prelimnary ejection. Figure 5 is a schematic .
perspective vi¥w cAndi3e hak aovemneetivé phejeechssli g, hepdegashr i dge in
25 the second enbodi nent of the present invention. This drawi ng shows the
surface of 5t he?3¢lk Hohteemeainenith pleckselneponit boiedi relativoatd 7. The
I nk container 24 unit 3 has four ink containers 3Y, 3M 3C, and 3K, in
whi ch yel | ow, %gﬁ@r@m,hm d| adhhe diommadakstcongdiners 3Y, 3M,
3C, and 3K are identical in the position and
configuration of the connective projection 28. Further,
the four ink containers 3Y, 3M, 3C, and 3K of the ink
10 container unit 3 are provided with projections 26Y,
26M, 26C, and 26K, respectively, which are different
in the position relative to the ink container which
they belong (positions P1 - P4).
Figure 6 is a schematic plan view of the
15 surface of the contact circuit board 7, which is to
face the ink container unit 3. The contact circuit
board 7 is provided with electrically open
(discontinuous) portions 27Y, 27M, 27C, and 27K, which
are circled with solid lines in the drawing, and the
20 positions of which correspond to those of the
projections 26Y, 26M, 26C, and 26K of the ink
containers of the ink container unit 3, respectively.
The electrically open portions 27Y, 27M, 27C, and 27K
are connected to the electrical signal transmission
25 wires portions 11Y, 11M, 11C, and 11K, respectively.

However, before the ink container unit 3 is mounted

into the ink container holder 10, the electrically



respectively. Each of the four ink containers 3Y, 3M 3C, and 3K has a
connective projection 28, by which 5 each ink container is precisely
positioned relative to the recording head 2. The four ink containers 3Y,
3M 3C and 3K are identical in the position and configuration of the
connective projection 28. Further, the four ink containers 3Y, 3M 3C,  and
3K of the ink 10 container unit 3 are provided wth projections 26Y, 26M
26C, and 26K, respectively, which are different in the position relative
to the ink container which they belong (positions P1 - P4). Figure 6 is a

S to face {RPYRPRLIE STIARE Ao, Mg T dotdd Ll r [

is to face the ink contal ner unit n

provi ded w t h fieif! Heeing QD el(ségﬁg_xd:i_qlrhlt]j r}’l&%}ﬁ&]{ @éd*sqﬁsss%_@%n@?q 27C,

and 27K, which are cirfcled wth nes _ awng, e 20
positions of Wil AiRkMNnidud N0IResbrblE, RAAECULOR 267, 26M 26C,

and 26K of the ink containers of the 1nk container unit respectively.

The el ect 1 caldlecnaeaioidraReADh Hetiedt! Gl A7 s GEYIGET Lo the

el ectrical signal transm ssion 25 wires portions 11Y, and 11K

FEPTT Lo e, ST Wi el e U, MR 0 010
27C, and 27K denmafThel pbetabhg circled by broken lines on each of the

contact circult boards 7 in Figure 6 show the
comparative positions of the projections of other
contact circuit boards 7; no electrically open portion

10 1is present on the portion circled by the broken lines.
Further, the portions correspondent to the connective
projections 28 are not illustrated in Figure 6.

As an ink container is mounted in the correct

position, for example, as an ink container containing

15 yellow ink is connected to the yellow ink ejecting
portion of the ink jet recording chip 4, the
electrically open portion 27Y is closed, electrically
connecting the ink jet recording chip 4 to the main
assembly 15 of the control portion of the main

20 assembly 15 of the image forming apparatus through the
electrical signal transmission line 11Y, enabling
thereby the yellow ink ejection portion of the ink jet
recording chip 4 to be driven. However, if an ink
container is mounted in an incorrect position, that is,

25 as the ink container 3M is mounted in the position for
the ink container 3Y, the projection 26M is not

allowed to close the electrically open portion 27Y.



keeping the electrical signal transmission line remain
gpggbnt?ngoug. Ther ef or e, theregis no el ectrical connection between the
main assenbly 15 of 5 the image form ng apparatus and ink jet recording
chip 4. The portions circled by broken lines on each of the contact
circuit boards 7 in Figure 6 show the conparative positions of the
projections of other contact circuit boar 7; no electrically open ]
portion 10 is present on the portion circled by the broken lines. Further,
the portions correspondent to the connective projections 28 are not

illustrated i nTbgoE6rs, N6 éﬂe&ﬂfi&&ﬂ?ébﬂﬁéc{foﬂvfgtggt5g§%$ﬁgafrrect

position, for exanple, as an ink container containing IS Ink is

dtot ebhothé Nknkj $6t 1 PEcOHLEIAGNCRIp HE )8t ing chip
Z?n?ﬁgteelegtr?§EYIy open p%r{$on 2?% S c?gggd? 2I%%@FF%§IF§SEgégnectlng

. . . . ° |
the ink jet reportioy ehi phd haikhess@hbLy abSeMAMnbudf, e tro
portion Lf the main 20 assenbly 15 of the inage fornlﬁgiappara us through

t he eIectricaabsvgnathérpﬁSQéﬁsi£ﬁhéﬁf&bﬂ4@&sG@ﬁ@&f{ﬁbdt$@{§by the yel | ow
ink ejection portion of the ink jet recording chip 4 to be driven.

However, i arréfirencetto nelie i sledtinies i $igial NEPIRAfis POt PHe that is,
25 as the Ink container 3Mis nounted in the position for the In .
contai ner 3Y, the prefent i mwettlos 1otjust |lawesEtaceiwspyt he el ectrically
open portion i@glfgzble to the driving voltage transmission line as

it is applicable to the electrical signal transmission

line.

10 Incidentally, the projections 26Y, 26M, 26C,
and 26K are substantially different in the position
relative to the ink container to which each of them
belongs. However, when there is a spatial restriction
in terms of the positioning of the electrical wires,

15 their positions may be varied within a range in which
the electrically open portions do not malfunction.
Further, an ink container is generally molded with the
use of a metallic mold. Thus, molding all ink
containers with all projections 26%Y, 26M, 26C, and 26K,

20 and removing the unnecessary projections from each ink
container according to the color of the ink for which
the ink container is intended, eliminates the need for
pPreparing multiple molds different in configuration,
making it possible to reduce an ink container in

25 manufacturing cost.

As will be evident from the above description

of the structural arrangement in accordance with the



Therefore, no electrical connection is established between the ink jet
recording chip 4 and the control portion of the main assembly 15.

Al though, in the above, the present invention was described with 5
reference to the electrical signal transnmission |ine, the present
invention is just as effectively applicable to the driving voltage
transmssion line as It is applicable to3™e electrical signa
transmssion line. 10 Incidentally, the projections 26Y, 26M 26C, and
26K are substantially different in the position relative to t he ink

' &m th s a_ spati al
?ggt ?: (r:]'?iroao in terrrsql}‘%rﬁ% posél"'e m“%fv J{‘Oﬁeéq’r&? li?%l ia%ceqLS their
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portions do not malfuncti© urt an in Iy nol ded

with the use yerd et lmdud®ldl 1 ¥WiSen xi"tlé AdE hELA rs wth
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roj ections frgm eadttirical WiGHES AfF du&gé Pf the ink for
\a/hljch the ink container is |ntgglnded el :15 nat es %e need bF prepa:‘jl ng
mul tipl e ol dsupglis@rio ithe aHK tatﬁélfbrd fé&ﬁﬁ r[e uce an
I nk container in 25 nanufacturlngqgist eV| ent #& e above

description aissembist rigtof aihe’;lr:d‘étﬂﬁﬁﬂ?{'ﬁ dﬁb@é&’&féj,ariﬁeﬁd’ﬂé "!H? he
simple for a user to realize that the given ink
container has not been mounted, or that an ink
container containing wrong ink has been mounted.

10 Therefore, even in the case of an ink jet recording
apparatus employing multiple recording heads different
in driving condition (specification), the recording
head and ink jet recording chips are not adversely
affected. Moreover, an ink jet recording apparatus may

15 be structured so that if an ink container is mounted
into the wrong position, the performance recovery
operation cannot be carried out. Such an arrangement
can minimize the extent of the ink mixture within a
recording head, making it possible to provide a

20 combination of an ink jet recording apparatus, an ink
jet recording head, and an ink container, which are
even higher in reliability.

Figure 7 is schematic sectional view of the
ink container of the recording head cartridge in the

25 third embodiment of the present invention. Figure 8(a)
is a schematic plan view of the surface of the contact

circuit board, which is to face an ink container. 1In



27 present invention, if a given ink container is placed in the wong
position in the ink container holder 10 when it is nounted into the ink
contai ner holder 10, the electrical signals and power source are not 5
supplied to the ink jet recording chips fromthe nain assenbly 15 of the
recording apparatus, making it sinple for,a user to realize that the given
ink container has not been nounted, or that an ink container containing
wong ink has been nounted. lo Therefore, even in the case of an ink jet
recording apparatus enploying nultiple recording heads different in

driving condi tFigurepiecaf, cetié qidrtide 6ﬁcﬁié'é&t5@@dcff%i€kbé§f

recordi ng chips are not adversely affected. Moreover jet” recording

appar at us nay Witldie cirredpomds Sto 108 ¢dnmstt ke GHY fddelod S2gounted into
the wong position, the perfornmance recovery operation cannot be carried

out. Such an @&hawrgelmerfiguwssn Tj nisrimet tdfowak} eiiad Gfhdheard knddnd W W thin
a recording head, naking it possible to prOV|de a 20 conbi nation of an ink

jet recording ﬁm)aﬁemjbgs arawik by etoXist dridiery dmhtbraitsh anindk £agt ai ner,
which are even higher in reliability. Figure 7 is schematic sectional view
of the inkR cdleisame ofs tire Ripralitng head cartridge in the 25 third
enbodi nent of the present invention. Figure 8(a) is a schematic plan view
of the surface of the Eoh$embodiment is different from the second

embodiment in that the black ink container 3K is
provlided with two projections 26Ka and 26Kb, and also,
that both the signal transmission line and driving

10 voltage transmission line of the contact circuit board
7 of only the black ink container 3K are provided with
the electrically open portion.

The portions of the contact circuit board 7,

which correspond in position to the projections 26Y,

15 26M, and 26C of the ink container unit 3., are provided
with the electrically open portions 27Y, 27M, and 27C,
respectively. The electrically open portion 27Ka is
located at a position P1, and electrically open
position 27Kb is located at a position P3 (their

20 positions may be reversed). The electrically open
portions 27Ka and 27Kb correspond to the electrical
signal transmission line 11K, and driving voltage
transmission line 12K, respectively (they may be made
to correspond in reverse). Before the mounting of a

25 given ink container into the ink container holder 10,
the electrical signal transmission lines 11Y, 11M, and

11C are prevented by the electrically open portions



circuit board, which is to face an ink container. In 28 Figure 8(a), the
portion of the contact circuit board, which corresponds to the connective
projection 28 shown in Figure 7, is not shown, and what are neant by the
circles drawn by solid lines and broken lines are 5 the same as in Figure
6. This enbodinent is different fromthe second enbodinent in that the

bl ack ink container 3Kis provided with t¥o projections 26Ka and 26Kb, and
al so, that both the signal transmssion line and driving to voltage
transnission line of the contact circuit board 7 of only the black ink

cont ai ner £y Pr |d the electricall open portion. The portions
of the contact CITC%?I H%ﬁ&%ﬁgc ﬁﬁ?%ﬁ E% YL pobbom ntpersmibhing t he

3, are provided
rojections 26y the | k contajner unit
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into the ink contal neds NUIANKAD: two among the positions P1l, P2, and

P3 are selected, in consideration of the above

described manufacturing method. However, the positions

other than the positions P1, P2, and P3 may be

10 selected. Further, the black ink container 3K may be

left with all three projections.

With the employment of the above described
structural arrangement, if an ink container other than
the black ink container 3K is mounted into the

15 position for the black ink container 3K, the ink in
this ink container is not ejected from the ink jet
recording chip 5 (black ink ejecting chip), because
the ink jet recording chip 5 cannot be driven unless
both the electrical signal transmission line 11K and

20 driving voltage transmission line 12K are enabled to
transmit electrical signals and driving voltage,
respectively. Therefore, there is no possibility that
the ink ingredients will be baked onto the
electrothermal transducing elements, and therefore,

25 there is no possibility that the recording head will
be reduced in performance by the ingredients baked

onto the electrothermal transducing elements.



the electrical signal transmssion lines 11Y, 11IM and 11C are prevented
by the electrically open portions 29 27Y, 27M and 27C, respectively, from
transmtting electrical signals, whereas the driving voltage transm ssion
line 12K is prevented by the electrically open portion 27Kb from
transmtting driving voltage. 5 As for the positions of the projections
26Ka and 26Kb, it is desired that two anc¥®g the positions Pl1, P2, and P3
are selected, in consideration of the above described nanufacturing

nmet hod. However, the positions other than the positions P1, P2, and P3 may

Furth [ cont ai ner. 3K, ma Ieft with al
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el ements, and drit¥r®f @ ink jet recording chip 5, which is
different from the other ink jet recording chip in the
driving condition, there is the possibility that the
ingredients in the non-black ink will be baked onto
10 the electrothermal transducing elements of the ink jet
recording chip 5, reducing thereby the recording head
in performance. Thus, if an ink jet recording
apparatus is designed, for some reason, to employ an
ink container which will have substantial adverse
15 effects if it i1s mounted into a position not intended
for this ink container, this ink container may be
given the same structure as the above described one.
Further, when providing a given ink container
with two projections 26, two switches may be serially
20 placed in either the electrical signal transmission
line or driving voltage transmission line, instead of
assigning the two projections 26 to the electrical
signal transmission line and driving voltage
transmission line, one for one. Figure 8(b) shows an
25 example of such an structural arrangement. For example,
the electrically open portion 27a, which corresponds

to the electrical signal transmission line 11K is



25 there is no possibility that the recording head will be reduced in
performance by the ingredients baked onto the electrothermal transducing
el enments. 30 Incidentally, the reason why it is set up so that unless both
the electrical signal transmssion line 11K and driving voltage

transm ssion line 12K are rendered continuous, the el ectrothernal
transducing 5 el enents cannot be driven |é”that i f non-black ink enters
the ink jet recording chip 5 whichis different fromthe other ink jet
recording chip in the driving condition, there is the possibility that the

| ngredi ents i NédELLe®@NaP! B4 ﬁé@iﬂ&éﬁ pf %§§ é& %ﬁﬁﬁi?ﬁ#iOthermm

transduci ng el enents of the I'nk jet recor fereby the
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subst ant i al acbm&@tﬁ:ﬂ&ﬁféﬁg?ﬁél | trafdsmfs SRt £0Ld M ﬁa P&;ieééé’é‘eE

intended for this ink container, this iInk contal ner 'ven $he sane
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container wth two projections 26, two smntches may 20 pl aced
in either the pemctansd7aigrdl 218 ansdr s 041 1y %ﬁtﬂfﬂé’d Ngh ihid age

transm ssion line, instead of assigning the two projections 26 to the
el ectri cal mqieﬂtnﬂcninaignaﬂ1ﬂransmmnhiﬂﬂ\Aiﬂb\Ilﬁﬁgﬂith the

employment of such a structural arrangement, the
electrical signal transmission line 11K does not
become. continuous, unless both the electrically open

16 portions 27a and 27b are closed. Therefore, this
structural arrangement is more reliable than the above
described arrangement.

By changing the number of the projections,

and/or switching the projections in position and/or

15 combination, it is possible to provide a combination
of an ink jet recording apparatus, an ink jet
recording head, and an ink container, which is highly
reliable in that the problem that the ink ingredients
are abnormally baked onto the electrothermal

20 transducing elements, or the like problem, does not
occur, and also, it is possible to rationalize the
manufacturing process.

Figure 9 is a schematic drawing of the portion

of the electrical signal transmission line of the

25 recording head portion of the ink jet recording
apparatus, between the main assembly of the recording

apparatus and one of the ink jet recording chips, in



transm ssion line, one for one. Figure 8(b) shows an 25 exanple of such an
structural arrangenment. For exanple, the electrically open portion 27a,
whi ch corresponds to the electrical signal transmission line 11K is 31

l ocated at the position Pl, and another electrically open portion 27b,
which al so corresponds to the electrical signal transmssion |line 11K is
| ocated at the position P3, so that the ti% electrically open 5 portions
27a and 27b are serially positioned in the electrical signal transm ssion
line 11K. Wth the enploynent of such a structural arrangenent, the
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electrical signal transmission line before and after,
respectively, the ink container is mounted into the
ink container holder. Here, the present invention will
be described with reference to the electrical signal
10 transmission line.
Referring to Figure 9(a), the electrical
signal transmission line 31 through which the
electrical signals sent from the main assembly 35 of
the recording apparatus are transmitted has four
15 separate electrical wire portions 31la, 31b, 31c, and
31d. The electrical wire portion 3la is extended,
within the main assembly 35 of the image forming
apparatus, from the control portion (unshown) of the
main assembly 35 to the contact point 41, by which the
20 electrical wire portion 3la is connected to the
contact point 41 of the contact circuit board 37. The
electrical wire portion 31b is extended from the
contact point 42 of the contact circuit board 37 to
the contact point 43a of the contact circuit board 37,
25 which is on the surface of the contact circuit board
37 facing the ink container unit 3. The electrical

wire portion 31d is extended from the contact point



igure 9 is a schematic drawing of the portion of the electrical signal
r:gﬁsnission l'ine of the 25 recording head portion of the ink jet recording
apparatus, between the nain assenbly of the recording apparatus and one of
the ink jet recording chips, in 32 the fourth enbodi ment of the present
invention. The fourth enbodinment is different fromthe first embodi nment
in that a part of the electrical signal t¥ansmission line is placed on the
ink container. 5 Figures 9(a) and 9(b)show the states of the electrical
signal transmssion |ine before and after, respectively, the ink container

I s nounted i nt43® heon lfﬂfecgmfﬁaé@ro@o{;pgreoﬁffém gnﬁ[ecq%@sggérd n%.?nt ion wll

be described with reference to the el ectri transm ssion |line.

Referring to Haedmy 9leg , ideconesinssads, St&nﬁieté&?@%t?%cg%h 4 4§ 310

t hrough which the electrical signals sent fromthe ma
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the recordin atirk ajet trecerdiigchas 4 WiddD IRAIRNE @tectrl ca
Wre portlongcg?gat3lb 31lc, and 31d. The electrical wre portion 31la is

extended, wi tHGIMt Hlemin astemdd Sowftidecdibae: fRy AN % e AP us
fromthe control portion (unshown) of the main assenbly 35 to the ¢ont act

point 41, by wHikhjether<mliog raty 4 rE‘hléO'lhkO&oﬁl:&ih%IC@@n%‘ét ed to the
cont act p0|nt 41 of the contact circuit board 37. The
provided with a pair of contact points 45a and 45b,
which are on the surface facing the contact circuit
board 37, being positioned so that they come into
contact with the contact points 43a and 34b as the ink
1¢ container 33 is mounted. The ink container 33 is also
provided with an electrical wire pertion 31c¢, .which is
connecting the contact points 45a and 45b. The
combination of the contact points 43a and 43b may
sometimes be referred to as electrically open portion,
15 whereas the combination of the contact points 45a and
45b and electrical wire portion 3lc may be referred to
as connective element 48.
Before the mounting of the ink container 33,
the contact points 45a and 45b are not in contact with
20 the contact points 43a and 43b, respectively.
Therefore, the electrical signal transmission line 31
is not continuous. As the ink container 33 is mounted,
the contact points 45a and 45b come into contact with
the contact points 43a and 43b, respectively, the
25 electrical signal transmission line 31 becomes

continuous as it does in the first embodiment.

Figure 10 is a sectional view of the recording



electrical wire portion 31b is extended fromthe contact point 42 of the
contact circuit board 37 to the contact point 43a of the contact circuit
board 37, 25 which is on the surface of the contact circuit board 37
facing the ink container unit 3. The electrical wre portion 31d is
extended fromthe contact point 33 43b, o he surface of the contact
circuit board 37 facing the ink container 33, to the contact point 44 on
the ink Jet recording chip 4 side. The contact point 3le is extended from
the contact point 44 to the 5 ink jet recording chip 4. The ink container

33 is provideleadtbantpblge pfat it BLan®0haES1 $R 899tASDs 1 auhi,g{gre on
t he sur?ace facing the contact circuit board 37, being p03|t|one% so t hat

they come intotheoeefictafitén tﬁﬁfm&mﬁﬁ@ﬁgp@f“ﬁ§e4§@k389n§é9n%f §ge ink 10
container 33 is nmounted. The ink container 33 is also provided wth an
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and 45b. The conbination of the contact points 43a and 4 may Sonetines

be referred tdnembest e2tis qeidyldgpdneph ttlo, cdbtabergasntdes gonbigat i on of
the contact points 45a and 45b and electrical wire portion 31lc may be
referred t§ aSRohethe veletbniral 481 giRel orrardiel §@L6W | Don@f31 he i nk
container 33, the contact points 45a and 45b are not in contact with 20
the contact pditieugisahieh 4de elsplric¢aklgignals are sent to the
ink jet recording chip 4. The contact points 43a and
43b are on the back side of the contact circuit board
37. Although Figure 10 is the sectional view of only
10 one of the ink containers 33, the other ink containers
33 are the same as the ones shown in Figure 10, in
terms of the contact points of the electrical signal
transmission line 31. In this embodiment, the contact
points 43a and 43b are placed on the contact circuit
15 board 37. However, the locations of the contacts 43a
and 43b do not need to be limited to those in this
embodiment. For example, they may be placed on the
electrical wire tape 6. As the ink container 33 is
inserted into the ink container holder 10, a locking
20 claw 46 is put through the hole of the supporting
member 9, causing the latching lever 17 to engage with
the projection 16. As a result, the ink container unit
3 is held to the contact circuit board 7 by the
resiliency of the latching lever 17.
25 The electrical signal transmission line 31 is

discontinuous between the contact points 43a and 43b.

The ink container 33 has the electrical wire portion



Therefore, the electrical signal transmssion line 31 is not continuous.
As the ink container 33 is mounted, the contact points 45a and 45b come
into contact with the contact points 43a and 43b, respectively, the 25
electrical signal transmission |ine 31 becomes continuous as it does in
the first enbodinment. Figure 10 is a sectional view of the recording 34
head cartridge, at a plane parallel to the¥sside wal I's thereof, after the
mounting of the ink container 33. The contact circuit board 37 fixed to

t he supporting menber 9 is provided with the contact points 43a and 5 43b
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35 of the recording apparatus to the ink jet recording
chip 4 to drive the eiectrothermal transducing
elements.
10 The contact points 43a and 43b, and the
contact points 45a and 45b, are structured so that
they can be coupled with to each other. For example,
the contact point 43a may be in the form of a
projection, whereas the contact point 45a may be in
15 the form of a recess, as shown in Figure 10,
The electrical wire portion 31c is formed of
electrically conductive metal, and is integrally
formed with the ink container 33 by two color molding
when the ink container 33 is molded of resin. The use
20 of two color molding makes it possible to eliminate
the labor required to attach the electrical wire
portion 31lc¢c to the ink container 33. Incidentally,
when it is necessary to provide the ink container 33
with a certain amount of strength, the ink container
25 itself, or the external reinforcement Jacket therefor,
may be formed of electrically conductive metal of high

strength. In such a case, the ink container itself can



20 claw 46 is put through the hole of the supporting member 9, causing the
latching lever 17 to engage with the projection 16. As a result, the ink
container unit 3 is held to the contact circuit board 7 by the resiliency
of the latching lever 17. 25 The electrical signal transmission line 31 is
di sconti nuous between the contact points 4§a and 43b. The ink container 33
has the electrical wire portion 35 31C as % part of the electrical signal
transmssion line 31. Thus, as the Ink container 33 is nounted into the

i nk container holder 10, the electrical wire portion 31c cones into

contact with the wesd ans sa Per eNderSheidd ot Ney FONBGEL 1 4525 00 45,
sen%?y

allowing electrical signals to be sent fromthe main of the

recordi ng appatatisugly | hethé NKléCtriCED Wi g psPEfort 3 P dhdyepd he
electrot%ergal transducing elenments. 10 The contact p0|nt§y2%a and 43b,

and the contgmstd e tiha antbriibdl pickst AEItHEH B0 ¢hdtaiddeys$an be
coupled with to each other. For exanple, the contact point 43a nmay be in

the formof a projectisndesbeibed, t WethobhaceémploheAbaofBY¥hBCabhvaed the
formof a recess, as shown in Figure 10. The electrical wire portion 31c is
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the ink container 33 by two col or nol ding

to drive the recording head without fitting the
recording head with the ink container 33, the
electrical signals outputted from the main assembly 35
of the recording apparatus cannot be sent to the ink

10 jet recording chip 4. Therefore, it is possible to
prevent the electrothermal transducing elements from
being driven when ink is not in the ink jet recording
head. Thus, it is possible to provide a combination of
an ink jet recording apparatus, an ink jet recording

15 head, and an ink container, which is highly reliable
in that there is no possibility that ink ingredients
willl be baked onto the electrothermal transducing
elements by an excessive amount.

Although this embodiment of the present

20 invention was described, in the above, with reference
to the electrical signal transmission line, the
effects of the application of the present invention to
the driving voltage transmission line is the same as
the effects of the above described application of the

25 present invention to the electrical signal

transmission wire. Further, although the above

description of this embodiment of the present



when the ink container 33 is nolded of resin. The use 20 of two col or

nol ding makes it possible to elimnate the |abor required to attach the

el ectrical wire portion 31c to the ink container 33. Incidentally, when
it Is necessary to provide the ink container 33 with a certain anount of
strength, the ink container 25 Itself, or e external reinforcenent jacket
therefor, nay be fornmed of electrically conductive netal of high

strength. In such a case, the Ink container itself can 36 be used as a part
of the electrical wire portion 31c. Cbviously, the electrical wire portion

3lc nmay be padneentibohhwasxinadsakwitBcketePbntBetbnNknCoRkabBREaiRer”S
described, with the enploynent of the above 5 described structurar

arrangenent, ifortcostainkngtedlotoinki vehéherfeepsdbpgthgad wit hout
fitting the recording head with the ink container 33, the electrical
signal s out put2RBli¢ahioheofinthe apresbhy Bhventibhetsesnr ghry appar at us
cannot be sent to the ink 10 jet recording chip 4. Therefore, it is
possible to prevkaineneferecconbaipingl blacksimki g thengaks LEOfhebei ng
driven when ink_is not in the ink jet recording head. Thus, it is possible
to provideSa cdrbeFbsioh bhe abovekdeecribedrapphicppbontos, the i nk j et
recordi ng 15 head, and an ink container, which is highly reliable in that
there i s no pdETHFRt tinyertiomkte nihedinhtcontminebef bnkeolont dnkhe

el ectrothernaly (rgisduciig s the arivi
ng voltage transmission wire,

by providing the main assembly of the recording
apparatus with a circuit for detecting whether or not

10 the recording head is provided with the voltage from
the power source during the preliminary ejection
period, it is possible to detect the presence
(absence) of the ink container without having a sensor
dedicated to the detection of the presence (absence)

15 of an ink container.

Figure 11 is a conceptual drawing showing the
electrically open (discontinuous) portion of the
recording head cartridge in the fifth embodiment of
the present invention. This drawing shows the

20 relationship between the electrical signal
transmission wire and its contact points, located on
the surface of each ink container facing the contact
circuit board. The ink container unit 33 has four ink
containers 33Y, 33M, 33C, and 33K, which contain

25 yellow, magenta, cyan, and black inks, respectively.
The ink containers 33Y, 33M, 33C, and 33k are provided

with electrical wire portions 31Yc, 31Mc, 31Cc, and



el enents by an excessive amount. Although this enbodinent of the present 20
invention was described, in the above, with reference to the electrical
signal transmission line, the effects of the application of the present
invention to the driving voltage transmssion line is the sane as the
effects of the above described applicatioquf the 25 present invention to

the electrical signal transmssion wire. Further, although the above
description of this enbodiment of the present 37 invention was made with
reference to an ink container for containing color ink, the effects of the

appl i cation of31Ke, pvleseintaravent ti9d s@rfacéfkensPELRAI PEL1HQT QN @i Ni ng
brgck ink is the saﬁz as the 5 effects of the above descrlﬁgd application

of the presentonvaehtcinctbt theardk @m@taﬁ@e@oépfisﬁéprréf&tioﬁéhiée case
of the driving voltage transm ssion wire, by providing the nain assenbly

: b . . : 1o
of the recordiof wippheh arelativé to cthieuitk feontelests "o WAt &' t196y NOt
the recording head is provided wwth the voltage from the power source

during the prtelenmrare|ttiferepetived based @oSthédl Soler et eghet he
presence absence) of the ink container w thout having a sensor dedicated
to the detéct i%o@hqmawmcgmmncm ofiren porkt ieentaiyeeris Fi gure
lisa Conce%ruoaxlriéjééavriint Satm}gin:.g (;[fhecontact points 45Ya, and 45Yb.
Similarly, the electrical wire portion 31Mc has a pair
of contact points 45Ma and 45Mb; the electrical wire
portion 31C¢, a pair of contact points 45Ca and 45Cb;
10 and the electrical wire portion 31Kc is provided with
a pair of contact points 43Ka and 43Kb. The surface of
the contact circuit board facing the contact points
45Ya and 45Yb is provided with a pair of contact
points 43Ya and 43Yb. In other words, the electrically
15 open (discontinuous) portion 47Y and connective
element 48Y are positioned so that they directly
oppose each other. This set-up is the same in the case
of the ink containers for other colors.
Before the mounting of the ink containers, the
20 electrical signal transmission lines 31y, 31M, 31cC,
and 31K are kept discontinuous by the electrically
open portions 47Y, 47M, 47C, and 47K, respectively. As
the ink container 33Y, for example, is mounted, the
contact points 45Ya and 45Yb come into contact with
25 the contact points 43Ya and 43Yb, respectively. 1In

other words, the electrically open portion 47Y comes

into contact with the connective element 48Y, making



ically open (discontinuous) portion of the recording head cartridge
?Lefhg ?ift% eﬁbod§nent of the Lresent invention. This draw ng shows the
20 rel ationship between the electrical signal transmssion wire and its
contact points, located on the surface of each ink container facing the
contact circuit board. The ink container unit 33 has four ink containers
33Y, 33M 33C, and 33K, which contain 25 y¥1|ow, magenta, cyan, and bl ack
i nks, respectively. The ink containers 33Y, 33M 33C, and 33k are provided
with electrical wire portions 31Yc, 3l M, 31CC and 38 31Kc, which are on

the surf e Cer goka{ 5540 HewyE PGk 15 b DOSE g ey POzt s

relationship of which rel atlge toI AL < they contain. The
are differentipsgd d tjhe color o e in
el ectrical mnrgépofﬁ?ﬁn %?%% s provided with a pair of contact points

f
45Ya, and 45Yb. Sim | he ¢l gpt a rti 1 has a pair o
contact points 45Ma angb§§§€E t%g eﬁegbﬁikgp%éﬁpgg pgr |§ q%l@? ong pair of

contact poi nt sid5€iRe 206l ¢p ¢ ggeafgktfgigﬁgg %%* %ﬁ%“ %lon 31Kc is

RiPralR of the

provided with a pair of contact points

contact ci sCui inlbogssitdBeeP033ME £9MHh o é?%z? %ng | s provided
b. n o

with a pair of contact points 43Ya an .

el ectrical |y Ihepbik (Sb5€QiéAUDIE) EKEtéIEbe?&@ﬂﬂy9&&5@9&6¥@10n
47Y does not contact with the connective element 48M.
Therefore, the electrical signal transmission wire 31Y
is not erronecusly made continuous. Incidentally,

10 although, in the above, this embodiment of the present
invention was described with reference to the
electrical signal transmission line, the application
of the present invention to the driving voltage
transmission line yields the same effect as the above

15 described effect yielded by the application of the
present invention to the electrical signal
transmission line, as they are in the fourth
embodiment.

The four types of ink containers in this

20 embodiment for four inks of different color, one for
one, can be manufactured by pasting four connective
elements 48Y, 48M, 48C, and 48K differentiated based
on the color of the inks therein, to four identical
base 1nk containers formed of resin. Therefore, only

25 one type of metallic mold is necessary to manufacture
the four types of ink containers, making it possible

to easlly manufacture the four types of ink containers



el enent 48Y are positioned so that they directly oppose each other. This
set-up is the same in the case of the ink containers for other colors.
Before the nounting of the ink containers, the 20 electrical signal
transmssion lines 31Y, 31M 31C, and 31K are kept discontinuous by the
electrically open portions 47Y, 47M 47C  and 47K, respectively. As the

I nk contai ner 33Y, for exanple, is nnunted° the contact points 45Ya and
45Yb come into contact with 25 the contact points 43Ya and 43Yb, _
respectively. In other words, the electrically open portion 47Y cones into

contact with thg 1GDNYE %H.iﬁiﬂﬂ‘%ﬂﬂ“ ﬂggaﬂ%% |t possi ble to drive the
chi

yel l ow portion of the ink jet P ecort Ver I f an ink

contai ner, which is Wwpggthip tH tCQﬁ%% 8£nt9ﬁe Q%{%ﬁegsgtﬁﬁﬁﬁt+%$rthe i nk

exanple, an 5 ink container unted into the pos

contai ner 33Yoft ki enﬂ@tddd?@dméﬂ% wfgﬁﬂz 45]9 %39 A}letncggné {act with the

connective elenent 48M Therefore, the ectric NS ssion wire

31Y Is not emudraAgus X fHHe GQIK idHHUSInd e 138 M | ocfesc cﬁ{né gﬁu in the

above, this enbodi nent of the present Invention wa Wi
reference $0 ielectaliReINivaper PattildrARHE THiedt R él@?nflﬁﬁ i fon  of

the present invention to the driving voltage transm ssion e ylelds the
same effect aalisloe adyowarying the multiple (four) ink containers in
configuration. In other words, even if the multiple
(four) ink containers are identical in the positions
of the electrically open portion and connective
10 element, the problem that an ink container for ink of
a given color is erroneously mounted into the position
for an ink container for ink of another color can be
prevented by varying the multiple sets of the
electrically open portion and connective element in
15 configuration as described above, for example, giving
one set of the electrically open portion a circular
shape, and second set a rectangular shape, and so on.
As described above, if an ink container is
erroneously mounted into the position reserved for a
20 specific ink container, the electrical signals and
voltage from the main assembly of a recording
apparatus are not supplied to an ink jet recording
chip. Therefore, it can be easily detected whether or
not a given ink container is in the ink container
25 holder, and/or that an ink container is erroneously
mounted into the position reserved for a specific ink

contalner. Further, even in the case of an ink jet



15 described effect yielded by the application of the present invention to
the electrical signal transmssion line, as they are in the fourth

enbodi ment. The four types of ink containers in this 20 enbodi nent for four
i nks of different color, one for one, can be manufactured by pasting four
connective elenents 48Y, 48M 48C, and 48K differentiated based on the
color of the inks therein, to four identi®ddl base ink containers forned of
resin. Therefore, only 25 one type of metallic nold I's necessary to
manufacture the four types of ink containers, making it possible to

easi |y manuf acture four types of .ink containers 40 while m nimzing the

i nk container%ﬁﬁﬂ?éﬂgawﬁﬁﬂqr (ﬁﬂB}Q¥%PQJﬂ¥¥§¥R%ﬁuiEFQﬁﬂﬁﬁgrﬁ?aiﬁ.an i nk
it he posi {1 SHE ST 5 disting sahddion oAt FRpebamcnive ol orent .
' ot her vior 4SO RNt REGRRERT Sead g e deincmcReng Ehatht | cal
ot 7L 9% ol WIS Rt e RO N SHRCORIET SR |
anot her cof or Stanihd T I kRSt Aedy At i (e 8 s of the
recording head, and an ink container may be designed
so that if an ink jet recording head is fitted with an
incorrect ink container, it cannot be suctioned for
performance recovery. Such a design can minimize the
10 extent of the ink mixture in the recording head,
making it possible to provide a combination of an ink
jet recording apparatus, an ink jet recording head,
and an ink container, which is even higher in
reliability.
15 Figure 12 is a conceptual drawing of the
electrically open (discontinuous) portion and
connective element of the recording head cartridge in
the sixth embodiment of the present invention. This
drawing shows the relationship between the electrical
20 signal transmission line and the contact points
thereof, placed on the surface of the ink container
facing the contact circuit board, as does Figure 11.
The ink contailner unit 53 in this embodiment has four
ink containers 53Y, 53M, 53C, and 53K containing
25 yellow, magenta, cyan, and black inks, respectively,
as does the ink container unit in the fifth embodiment.

The ink container 53M is provided with an electrical



electrically open portion and connective elenment in 15 configuration as
descri bed above, for exanple, giving one set of the electrically open
portion a circular shape, and second set a rectangul ar shape, and so on.
As described above, if an ink container is erroneously nounted into the
position reserved for a 20 specific ink cgntai ner, the electrical signals
and voltage fromthe main assenbly of a recording apparatus are not
supplied to an ink jet recording chip. Therefore, it can be easily
detected whether or not a given ink container is in the ink container 25

. : . . he
hol der, and/orwiretpentick SDMEaaR@ral PafF’GPeQsSt ot "PYTLES LEHQ ¢
position reserved for a specific ink container. Furtﬂgr, even I n the case

of an ink jet dﬂdrﬁ&Mbdim@ﬂa@m@rﬁﬁnsc&ﬁmﬁ£ﬂéﬂg5@@|1égé $£684 4 Ly, heads
di fferent {n driving condition (varied based on ink T<tolor), the recording

head and ink jan eksotxicml chips pereicwtsBaveise! ¥ pdiLcdedoMigover, the
combi nation 5 of an ink jet recording apparatus, an ink jet recording
head, and an iRAdRlghtEh¥eramdiyé b desi gned so that if an ink jet recordi ng
head is fitted with an incorrect ink container, it cannot be suctioned for
performancé recovery. Bowhverdethgninknconnamhee 5B¥ 18 pxbeneal the ink
m xture in the recording head, making it possible to provide a conbination
of an ink |etWidtAHiskpaipkeak usirerpomid.grets 2 w i tige hebsktrical
signal transmission line, and a pair of contact points
65Yc and 65Yd, in addition to an electrical wire
portion 51Yc¢ and a pair of contact points 65Ya and
10 65Yb. Therefore, the ink jet recording chip 4 does not
function unless both the electrical signal
transmission line and driving voltage transmission
line of the ink container 53Y become continuous. In
other words, this set-up further raises the level of
15 reliability.

In addition, the ink container 53K is provided
with a connective element made up of an electrical
wire portion 51Kc and a palr of contact points 65Ka
and 65Kb, of the driving voltage transmission line 51K,

20 an a second connective element made up of an
electrical wire portion 51Kc' and a pair of contact
points 65Kc and 65Kd. Further, the contact points 65Kb
and 65Kc are electrically connected to each other
within the ink container 53K. In other words, the

25 electrical wire portion 51Kc is provided with serially

connected two connective elements. Further, the ink

container 53K is provided with an electrical wire



and an ink container, which is even higher in reliability. 15 Figure 12 is
a conceptual drawing of the electrically open (discontinuous) portion and
connective el enent of the recording head cartridge in the sixth enbodi nent
of the present invention. This draw ng shows the relationship between the
electrical 20 signal transm ssion line and,the contact points thereof,
placed on the surface of the ink container™ facing the contact circuit
board, as does Figure 11. The ink container unit 53 in this enbodi ment has
four ink containers 53Y, 53M 53C, and 53K containing 25 yell ow, magenta,

cyan, and bl achortiken SEE@eand Vel yalBSof£loesntiet I Pk £OHIGERE oIt 1N the
f?fth enbodi nent. The ink container 53Mis provided mﬁtﬁ$an electrical 4

2
wire portion 533K ancf a qulivimd wolt£§é Deanémi S5 P%@S%eﬁ%cf@e i nk

container 53C is provided with an electrical wire portion 51Yc and @ pair

of contact pothe sie6Yietmediding dloleVErdcdsend ket H61Sin Pags | S
provided wth an electrical wire portion 52Yc of the electrical signal

transnission M9 el eleetricil cotgreal praminsls$SEOfC Bive 6ond@, i n addition
to an electrical wire portion 51Yc and a pair of contact points 65Ya and
10 65Yb. Ther é¥okelng Roltage ctraremoistiion chine ofiogse ik famcti on unl ess
both the el ectrical_ signa

recording head become continuous. Also, in order for

the electrical signal transmission line 51K to become

continuous, both of the two connective elements have

to be placed in contact with the corresponding contact

10 points. Thus, this setup further raises the level of

reliability.

By not only providing the recording heads with
electrically open (discontinuous) portions, but also,
varying the ink containers in the configuration of

15 electrical wires, number of electrically open portions,
and position of the electrically open portion, as
described above, it is possible to provide the
combination of an ink jet recording apparatus and a
recording head cartridge, which is even higher in

20 reliability in that it does not malfunction.

In the preceding preferred embodiments of the
present invention, in the case of an ink jet recording
head which employs multiple ink containers, the
electrical wires of all the ink containers, and the

25 corresponding portions of the ink jet recording head,

have to be provided with electrical contact peints.

Therefore, each electrical wire has to be made wide



transm ssion line and driving voltage transm ssion line of the ink

contai ner 53Y beconme continuous. In other words, this set-up further
raises the level of 15 reliability. In addition, the ink container 53K is
provided wth a connective elenent made up of an electrical wre portion
51Kc and a pair of contact points 65Ka and 65Kb, of the driving voltage
transm ssion line 51K, 20 an a second cond¥ective el ement nade up of an
electrical wire portion 51Kc' and a pair of contact points 65Kc and 65Kd.
Further, the contact points 65Kb and 65Kc are electrically connected to

each other wi in the_jnk contajner 53K. I n other words, the 25 e!ectrical
wire portion 5%&%“?@'p?%vﬁﬁ%ﬁgm?%hogﬁr?%@rytocﬁﬁh%QPbﬁ eome cbnbect | ve

ipk ,container 53K is provided with an el ectri cal
PR e L s L e
I Vi ].SSI |.ine. Therefore, the in et recording c
Goce not ' Tunereont &AL oS ileddte. WiEININY Fine ie)eqthidak WIFADRS | ne and
5 drivin voltégg% ] ' ine of,th _in j et recordlng hea econe
continuogs. Al'so, %%@%?3%§é+%?ré%?éiil%%tfh% néﬁ?ﬂﬁﬁ 1R aHa%i ssion |ine 51K

| RS [ to be
to becone co ? f two connective el ements have :
pl aced in gon?%%t MAt%a ﬁ%D%%r?%s ondi ng contact 1o points. Thus, this

setup further raises tPgg,euel30ig o schematic drawing showing the
relationship among the ink containers, wires placed on
the ink containers, and the contact portions of the
electrical contact circuit board of the ink jet
16 recording head. As shown in Figure 13, increasing in
size the contact c¢ircuit board 204 of the ink Jjet
recording head results in cost increase. Therefore,
the contact circuit board 204 is desired to be
minimized in size within the range in which it is
15 large enough for a contact pad 209 to be placed
electrically in contact with the main assembly. Thus,
it sometimes occurs that as the ink containers 207c,
207m, 207y, and 207k are mounted into the ink jet
recording head, the ink containers 207c and 207m,
20 which are mounted in the center portion of the ink jet
recording head, are allowed to come into contact with
a contact circuit board 204, whereas the ink container
207k and 207y are not allowed to come into contact
with the contact circuit board 204, for structural
25 reasons.
Therefore, in this seventh embodiment, in

order to make it possible to detect the presence or



reliability. By not only providing the recording heads with electrically
open (discontinuous) portions, but also, varying the ink containers in the
configuration of 15 electrical wres, nunber of electrically open portions,
and position of the electrically open portion, as described above, it is
possible to provide the conbination of an ink jet recording apparatus and
a recording head cartridge, which is evertshi gher in 20 reliability in that
it does not malfunction. In the preceding preferred enbodi ments of the
present invention, in the case of an ink jet recording head which enploys

[ tipl i nk ] e ' Wi T of all h i nk contai ners,
%dt ![ Eeezgncogértggs%})%irén% épjfﬂ)ft}rg%]s&%rﬁ%ﬁgeﬁ%kf%teY%&%lﬁbeﬁh%azlb‘? t hfaveI to
e bas to bt #AEACHL SOMAL A e tnd SO Sas SFfTed) ey | o

wire has to be nade wde 44 énoug I"eas a.f i el ] tl?%%iy cone
into contact pud r 6%%&%&” Q@ﬁ conta .
However, w deni ng%{aﬂeﬁc‘{ rica vmﬂ%arg&gfsé es?r%‘tg?%%o‘%% R%’%‘iﬁfﬁ' n the
increase in thAdvel et rinelink r&ifOstnedd B Lhd SFSEC ti.c draw Eg
showi ng the relationship anobng the Ink contalners, Wreés plac on the

i nk cont ai Ber snd@nf he @RS PUFdT 1Y Frddieni Sl &G TG PIA circuit
board of the ink jet
provided with inter-ink container electrical contact
points 106 so that the portions of the driving voltage
transmission lines 102 placed on the ink containers
207k and 207c will be electrically connected. Thus,

10 the driving voltage is transmitted through the
portions of the driving voltage transmission lines 102
Placed on the ink containers 207k and 207c. Although,
in the above described seventh embodiment, the
structural arrangement is such that the driving

15 voltage 1s transmitted through the portions ¢of the
transmission lines 102, the number of the transmission
lines 102 may be increased so that the electrical
signals from the recording apparatus are also
transmitted through the transmission lines 102.

20 Further, the transmission lines 102 may be extended
beyond the edge of the surface of the ink container to
which the transmission lines 102 are attached, in
parallel to the surface, so that the inter-ink
container electrical contact points 106 are attached

25 to the ends of the extended portions, as shown in
Figure 15. However, such a structural arrangement

makes it possible for the transmission lines 102 to be



lo recording head. As shown in Figure 13, increasing in size the contact
circuit board 204 of the ink jet recording head results in cost increase.
Therefore, the contact circuit board 204 is desired to be mnimzed in
size within the range in which it is 15 large enough for a contact pad 209
to be placed electrically in contact vmtrléhe mai n assenbly. Thus, it
someti mes occurs that as the ink container¥ 207¢, 207m 207y, and 207k are
nmounted into the ink jet recording head, the ink containers 207c and 207m
20 which are mounted in the center portion of the ink jet recording head,

are al | oved { coewtmeheh OtRONLAR! ¥t Bindre OPb AChrg! UL DgATd 204, whereas
the ink container 207k and 207y are not allowed to cone Thnto contact w

the contact ciTisstécomes dtRO4stFeESEaLChIFMgeRSat SBIORSas TRRLCEREE: 1

this seventh enbodinent, in order to nmake It~ possi o detect

presence or 4slbveente Pigaté imkiQOgslié\fé‘Eéﬁl&mil?Vﬁi‘iéﬁ_’Elli'grg?{lﬁac@mh a
spatial limtation as the above described one, the driving voltage

transm ssion |peEntidof stiparinkl dynt@lnee @ end &b aeEs 207k and
207c, and the 5 ends of the driving voltage transm ssion Iine 102 are

provi ded wit h DPoiknets jofk Tomt ikeroret eiiet C207€0MHPEp1 9 dtSn 10 SO t hat
the portions of the driving voltage transmssion |ines 102 placed on the
i nk cont ai ner $urfaces of the ink container 207k and 207¢ which will
oppose each other as the ink containers 207k and 207c
are mounted into the recording head. Morecover, it is
desired that the electrical contact points 106 of both
10 the ink contailners 207k and 207c are made elastic to
improve the electrical contacts 106 in reliability.
Next, referring to Figure 14, the contact
circuit board 204 and contact portion of the ink
contalner 207 are structured so that contact pins 101la
15 and 101b through which the driving voltage and
electrical signals are sent to the ink jet recording
chip are placed on the back side of the contact
circuit board 204 solidly fixed to the supporting
member 205. The transmission line on the contact
20 circult board 204 are discontinuous between the
contact points 10la and 101b; the driving voltage
transmission line, or electrical signal transmission
line, is discontinuous. Although, in this embodiment,
the contact pins are placed on the contact circuit
25 board 204, this is not mandatory; they may be placed

on the electrical wire tape 203. The ink container 207

is firmly held against the supporting member 205, and



207k and 207c will be electrically connected. Thus, 10 the driving voltage
Is transmtted through the portions of the driving voltage transm ssion
lines 102 placed on the ink containers 207k and 207c. Although, in the
above described seventh enbodi ment, the structural arrangenment is such that
the driving 15 voltage is transmtted thrquh the portions of the

transm ssion lines 102, the nunber of the transm ssion |ines 102 may be

i ncreased so that the electrical Tsignals fromthe recordi ng apparatus are
also transmtted through the transm ssion |ines 102. 20 Further, the

transni ssion |lthesddptayldamrxdmndatk dmathdhaedas: ofod ha,puigace of

the ink container to which the transm ssion |lines 102 are attached, in

paral lel to tHedunrfaeawddhaind hthé s jédtion BY AMeT1 H@ctkg cal
contact points 106 are attached 25 to the ends of the extended portions, as

shown in Fi gureve.1G4oneFarthench thes thkc cohtlainerangamat keprkes it
possible for the transmssion lines 102 to be 46 bent when the ink

cont ai ners 20Prassunegeritaird Tirer efartmct kel duiltctboatd A0ANgeEY such as
the one shown in Figure 13 is preferable, in which the contact points of
t he i nk coht aiffaildgncy afd thee lodmbeiotg SepmmtlVof Rlse deskrdbedai ner 207c,
are placed on the surfaces of the ink container 207k and 207c which w ||
oppose each ot3&Veas defd dniited iivainaref Q@I iaid Roker 102 is a

piece of electrical wire. As the contact pins 10la and
101b are placed in contact with the transmission line
102, it becomes possible for the data to be sent to

10 the ink jet recording chips 201 and 202 from the ink
jet recording apparatus through the contact circuit
board, multiple piece of electrical wire pPlaced on the
multiple ink containers, etc., to drive the
electrothermal transducing elements. In this

15 embodiment, the electrical wire 102 for the ink
container 207 is a plece of flexible wire having the
contact points to be placed in contact with the
contact circuit board 204, and is pasted on the ink
container 207.

20 With all the ink containers 207 structured as
described above, if an attempt i1s made to drive the
ink jet recording head when all the ink containers 207
are not in the ink container holder, the driving
voltage from the main assembly of the ink jet

25 recording apparatus 1s not sent to the ink Jet
recording chip. Therefore, the ink jet recording

apparatus is not driven when no ink is in the ink jet



are mounted into the recording head. Mreover, it is desired that the

el ectrical contact points 106 of both 10 the ink containers 207k and 207c
are made elastic to inprove the electrical contacts 106 in reliability.
Next, referring to Figure 14, the contact circuit board 204 and contact
portion of the ink container 207 are structured so that contact pins 10la
15 and 101b through which the driving vol t4¥ge and electrical signals are
sent to the ink jet recording chip are placed on the back side of the
contact «circuit board 204 solidly fixed to the supporting nenber 205. The

transm ssi on |#dioAdidd el p] agiirgﬂjﬂﬁsgi_éq{g 0&???2};_)&91%% ?Qgéom}i:nuous
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pl aced on the electrical wire tape 203 e 1 nk contal nér | rmy

hel d agai nst tite sIpRaYSivIe EEHSHoRQR £ i3 %1{%@% gjjg.[elgt:ié‘ltthe i nk

cont ai ner hol der 208, by the |ocking claw I03"a oh of the

l'atching beverecdd¥irgirdpiRiratidie withAfNB3id¥adhG th& st PLr&esured
t owar d ?he contact circuit board 204 by the resiliency gg;t ecﬁitchlng

llever 104. As thesararisxbt ahiovani tdasdrtad ddechrRfar il dpyrber 102 is a
Figure 16 is a schematic drawing showing the

relationship among the ink containers, electrical
wires placed on the ink containers, and contact

10 portions of the contact circuit board of the ink jet
recording head, in the eighth embodiment of the
present invention. This embodiment is similar to the
seventh embodiment, except that this embodiment is
smaller in the number of the contact points of the ink

15 jet recording head and ink container than the seventh
embodiment. Thus, it is effective when a large area is
not available, on the surface of the contact circuit
board facing an ink container, for the contact pins,
by which the contact circuit board is placed in

20 contact with its counterparts on the ink container.
Referring to Figure 16, the ink container unit 701 has
four ink containers 701, 702, 703, and 704, which
contain yellow, magenta, cyan, and black inks,
respectively. Each ink contalner is provided with an

25 electrical wire 711, which is on the front surface of
the ink container. The electrical wire 711 is provided

with a pair of inter-ink container contact points 712,



piece of electrical wire. As the contact pins 10la and 10lb are placed in
contact with the transmssion line 102, it becomes possible for the data
to be sent to 10 the ink jet recording chips 201 and 202 fromthe ink jet
recording apparatus through the contact circuit board, multiple piece of
electrical wire placed on the multiple ink containers, etc., to drive the
el ectrothermal transducing elenents. In tH% 15 enbodi nent, the el ectrical
wire 102 for the ink container 207 is a piece of flexible wire having the
contact points to be placed in contact with the contact circuit board 204,

and is pasted ' %ﬂgg iner. 207, 20 Wth all the ink containers 207
struct ulroed as ‘ﬂg'eést{;ﬁllbé;l}oa ove‘f‘ #fe the a?r{%ﬁrpcélg |rr5}'€fra"’d]eechifj(ﬁqtjvhé“’jt”?ﬁ:i; ink jet
recordi ng hea e I ' | ner 07, are not_ in e i _

cont ai negJ hol el\r/:(n ﬁfﬁ 1!J)r‘.:lm\ﬂllieonﬂglr}}(vol {agalelnfr o#tjr{g‘ kr%c_flhtaajts’é%"fﬁjl?%fﬂi E_e i nk

| et 25 recordi AR S SRt | jet. recording chip.
J‘I'herefore, thgﬂibnk ] et recoir |InngI°lappa'ra uésq:lersér{rls&isfrjr%ﬁ%n no ink is in

the ink jet 4gacandidbreiine &lddinaldng s cancendbat, the ink
e?he e]{}'e o jh

ingredients will be baked onto ctr er mal Trans&ﬁging el enents by

an excessiye Qﬁ%*ﬂﬂnudﬁgirgﬁﬁr%hisiEmb%d&ﬂ%ﬁk?l%h%oeﬁagxgqggg Qé%g%y ¢
reliable ink jet 5 recording apparatus w thoudt 1 ncreasing e SINo)

711 are used as the parts of the transmission line
through which the driving voltage is supplied from the
ink jet recording head to the ink jet recording chip.
On the ink jet recording head side, the electrical

10 power voltage transmission wire is made discontinuous
between the contact points 710a and 710b. The contact
pin 710a is positioned so that it comes into contact
with the electrical wire 711 placed on the ink
container 702, which is to be placed in the center

15 portion of the ink container holder, and the
electrical wire of the ink container 702 connected to
the contact point 710a becomes connected to one end of
the electrical wire on the ink container 701, and the
other end of the electrical wire on the ink container

20 701 become connected to one end of the other
electrical wire of the ink container 702, and so on.
As a result, the electrical wires on all the ink
containers 701, 702, 703, and 7904 become connected,
and one end of the electrical wire on the ink

25 container 703, or the other ink container placed in
the center of the ink container holder, is placed in

contact with the contact pin 710b. With the employment



the contact circuit board or electrical wire tape. Figure 16 is a
schematic draw ng showi ng the relationship anmobng the ink containers,
electrical wres placed on the ink containers, and contact 10 portions of
the contact circuit board of the ink jet recording head, in the eighth
enbodi ment of the present invention. This_enbodinent is simlar to the
sevent h enbodi nent, except that this enbo&ﬁhen; is smaller in the number
of the contact points of the ink 15 jet recording head and ink container
than the seventh enbodinment. Thus, it is effective when a large area is

not avail abl e, oPnth8eabevé a8es8f1bES gefﬁﬁe%ﬁgirg#%%g@%gu{gg ng an ink

container, for the contact pins, by whic e co dard is

laced in 20 cafitectthétink! Je€OraeSF@BhG SnOathe 1k &aNLfLReL,, Referring
Fo Figure 16, the ink contai%er uni t 70i§has four ?ﬁﬁ con?glners 701, 702,

703, and 704, wie cink coontainges) ont lﬂ@@@ﬂﬁﬁ,p&é’@{b]_é\n@opﬁﬁ% i nks,
respectively. Each ink container is provided with an 25 elecitrical wire

711, which is dnivimgfvaltagerfeae the hdith i &M@l O chd Meng! §64 11 cal
wire 711 is provided wth a pair of inter-ink container contact™ points

712, 49 whisch Teeordbng cxppard ties erslsbofsupsl B@cts i €8d MhEejed 11, so that
onl§ when all the ink containers are in the ink container holder, the
transni ssion |T¢ROTAiRY uehips ofhiduegtel nd rirdal et nescdddinpcoa®s 1n
other words, even though the ink containers and
contact circuit board in this embodiment are smaller
in the number of the contact points than the ink
10 contailners and contact circuit board in the seventh
embodiment, the ink jet recording heads are not driven
when there is no ink in them, as the ink jet recording
heads in the second embodiments are not, eliminating
the concern that the ink ingredients are baked onto
15 the electrothermal transducing elements by an
excessive amount. Therefore it is possible to provide
a highly reliable ink jet recording apparatus.
In this embodiment, the ink jet recording head
is fitted with four ink containers different in the
20 color of the ink they contain. However, the present
invention is also applicable to an ink Jet recording
head to be fitted with six ink containers different in
the color of the inks they container, that is, the
four ink containers plus two more ink containers, for
25 example, an ink container containing ink of light cyan
color, an ink contailner containing ink of 1light

magenta color, etc.



5 continuous. In this enbodiment, the electrical wires 711 are used as the
parts of the transm ssion line through which the driving voltage is
supplied fromthe ink jet recording head to the ink jet recording chip.

On the ink jet recording head side, the electrical 10 power voltage

transm ssion wire is nade discontinuous between the contact points 710a
and 710b. The contact pin 710a is positidﬁed so that it comes into contact
with the electrical wire 711 placed on the ink container 702, which is to
be placed in the center 15 portion of the ink container holder, and the

. , ; i tact point
el ectrical wire of theFiBEréomha%Qg? E?ﬁeﬁﬁ?ﬂﬁchggwﬁﬁ%i%gggggghgcinE

710a becones connected to one en e electrica

contai ner 701, arothéhcembbdbhesh o thdepLrd f} ; %ﬂ\%{ﬁ%;)njéﬁt‘ggﬂ’%al wire

container 20 701 becone connected to one end o

of the ink contle nBdur’ Ofnk adéh 5801 9¢Es ﬁe%éﬁﬁéﬁtintfﬁeel ectrical wires on
all the ink containers 701, 702, 703, and 704 becone connected, and one

end of the el eminfiqiraticen cind hfod LD SONERE "Ele dPBicdl diEe Oé?fr | nk
container placed in the center of the ink container holder, 1s placed in

contact wi sh taved cre andnfiquidiion Wi hthidelered omedorrPa et he above
descri bed structural arrangenent, only after the ink jet recording head is
fitted with aldlectimidak cmtaingaintd SETONWE thothieDlefp1Oymdh® of
the structural arrangement shown in Figure 18, it is
possible to provide a combination of an ink jet
recording apparatus, an ink jet recording head, and an
10 ink container, which is even more reliable in that it
is not adversely affected by the insertion of an
incorrect ink container.
Figure 19 is a schematic drawing showing the
relationship among the ink containers, electrical
15 wires placed on the ink containers, contact peints of
the contact circuit board of the ink jet recording
head, in the tenth embodiment of the present invention.
In this embodiment, ink containers 900, which
are identical in size, configuration, and the pattern
20 of electrical wire 911, are employed as the base ink
containers from which four types of ink containers 901,
902, 903, and 904, the wiring patterns of which are
differentiated based on the color of the inks which
they are to contain, are manufactured. More
25 specifically, the portions 914 of the electrical wire
911 of each ink container are burned away with the use

of a laser, or mechanically removed with the use of a



driving voltage fromthe nain assenbly of the ink jet s recording
apparatus to be supplied to the ink jet recording chips through the ink
jet recording head. In other words, even though the ink containers and
contact circuit board in this enbodinent are smaller in the number of the
contact points than the ink 10 containers and contact circuit board in the
seventh enbodinent, the ink jet recordindmheads are not driven when there
is noink inthem as the ink jet recording heads in the second

enbodi ments are not, elimnating the concern that the ink ingredients are

baked onto 15 ¢retet ccaratel Mbrt EABSHYRENT 28! SR Si%yfﬁggvﬁgﬁﬁiﬁéﬁf

anount. Therefore it is possible to provide a highly fel

recordi ng appatmtasder nté hybvenbiosli dEsdtridel iverd €§116g0rding head is
fitted m?thpfour ink containers different in the 20 color of the ink they

contai n. Hoveverede hernuires® pat t e Wh Déh | SortSH S | €30 e tQoRo-1 NK | et

recording head to be fitted with six ink containers different 1n the

color of the iofksthdeinicant aimeto ddwtais, ther fPUrtndlpsONt pofes Pl us
two nore ink containers, for 25 exanple, an ink container contalning ink of

light cyan5 cdile indn ¢orktaionmilnekdeontiait Mhidik of 14 gy parmgenta col or,
etc. 51 Figure 18 is a schematic drawi ng showi ng another enbodi nent of the
present i nventfmted. which
With the employment of the above described
manufacturing method, a single mold can be used for
manufacturing various types of ink containers, that is,
10 ink containers different in wiring pattern, making it
possible to provided a combination of an ink Jet
recording apparatus, an ink jet head, and an ink
container, which is much easier to manufacture, and
much lower in cost, than that in the first embodiment.
15 As described above, in the case of the
recording head cartridge in accordance with the
present invention, unless it is correctly fitted with
a proper number of correct ink containers, the driving
voltage and electrical signals from the main assembly
20 of a recording apparatus are not sent to the ink jet
recording chips. Therefore, when no ink is in the
recording chips, the electrothermal transducing
elements in the ink jet recording chips are not driven.
Therefore, the problem that ink ingredients are baked
25 onto the electrothermal transducing elements, or the

like problem, does not occur.

The ink containers are varied in the position



the four ink containers are varied in the configuration and position of
the electrical wire 811, 5 and the configuration of the inter-ink container
el ectrical contact points 812. Wth the enploynment of the structural
arrangenent shown in Figure 18, it is possible to provide a combination of
an Ink jet recording apparatus, an ink jet recording head, and an 10 ink
container, which is even nore reliable in®hat it I's not adversely
affected by the insertion of an incorrect ink container. Figure 19 is a
schematic draw ng showing the relationship anong the Ink contalners

oot net o reuio! fafe RIS D P 612%%recor | ng e;"g{]:£ %cﬁ.ﬁ’f{ e

contact circuit board of the inkK j

enbodi ment  of wie PR dVEdHH Ofhk &dhﬁﬂr?ele”bﬁflé Mﬁi%ﬁ%ff&{ ai ners

900, which are identical in size, conflguratlon érn 20 of

el ectrical wirdf Xte ety esliafedte ask s "ﬂ‘he lﬂé thdLdp Whi ch
four types of ink containers 901, 902, 903, and 90 MArlng patterns

of which are Thddfefan, atfedhbasnd ﬁhﬁm&‘)@{cdﬁrééﬁ ktﬁ-[ fbgr they are
to contain, are manuf act ured. More 25 specifically, e por |ons 14 of the

el ectrical 5w rof 3kl ofk afrdrd ik G HMAUMAd aMahd Wie d) AVade Y4 ﬁﬁ‘e use
a |laser, or nechanically renoved with the use of a 52 cutter, i, or
t he I|ke as sidyn isn datgulei v b)preventing thereby the
electrothermal transducing elements from being
adversely affected.
Further, whether or not the driving voltage
16 and/or electrical signals can be supplied to the
_ recording head can be detected by the main assembly of
a recording apparatus, making it thereby possible to
detected the presence or absence of a given ink
container. Therefore, it is possible to provide a
15 combination of an ink jet recording apparatus, an ink
jet recording head, and an ink container, which is
economical and highly reliable.
Further, with the employment of one or a
combination of the above described structural
20 arrangements, unless a proper number of ink containers,
which are correct in the color of the inks they
container, are mounted into correct positions, one for
one, the electrical signal and/or driving voltage from
the main assembly of an ink jet recording apparatus
25 are not sent to the recording chips. Therefore, the
electrothermal transducing elements in the recording

chips are not driven when no ink is in the recording



in order to give the electrical wire 911 a predetern ned pattern which
corresponds to the color of the ink it is to contain, that is, the position
in 5 the ink container holder, into which it is to be nmounted. Wth the
enpl oyment of the above described manufacturing nethod, a single nold can
be used for manufacturing various types of ink containers, that is, 10 ink
containers different in wiring pattern, ma¥ing it possible to provided a
combi nation of an ink jet recording apparatus, an ink jet head, and an ink
container, which is nuch easier to manufacture, and nuch |ower in cost,

than that in tm‘f‘h‘iiéﬂp@-nb%e%%'relﬁt?}n%g‘%kﬁ{eﬁlet hZ}_:lbcove, in the case of

the recording head cartridge in accor ent invention,

unless it is coidesdients td itdl oleT=Ts ﬂ{g@@_{: ect ink
containers,tfme%riving_ vdﬁfégi andﬁgﬁictrlca S|@m§%?ﬁ% m the main _
assenbly 20 oft@ﬁmﬁg\%m@g,u%larﬂj@qiﬁ@%]réﬁh&pte d@{sjr%t recording
chips. Therefore, when no ink is in the recordi'ng chips, e

el ectrot her malodawansducing elenments in the ink jet recording chips are not
driven. Therefore, the problemthat ink ingredients are baked 25 onto the

el ectrothesmal transduritly theéneikScoRtaifers ! K810800hefhe dBSELARL  OCCUr.
The ink containers are varied in the position 53

configuration, and position of the electrical wire
pPlaced on each ink container, based on the color of
the inks contained therein, if an ink container
incorrect in the color of the ink therein is mounted,

10 the ink jet recording chips are not driven, preventing
thereby the electrothermal transducing elements from
being adversely affected. Therefore, it is possible to
provide a combination of an ink jet recording
apparatus, an ink jet recording head, and an ink

15 container, which is much higher in reliability.
Further, it is possible to detect the presence or
absence of a given ink container by detecting, on the
main assembly side, that electrical power is not being
supplied to the ink jet recording heads. Therefore, it

20 1s possible to provided a combination of an ink jet
recording apparatus, an ink jet recording head, and an
ink container, which is inexpensive and highly
reliable.

While the invention has been described with

25 reference to the structures disclosed herein, it is

not confined to the details set forth, and this

application is intended to cover such modifications or



of the electrically open portions of the electrical wre placed on each

i nk container, the configuration of the connective elenent, and/or the
nunbers thereof. Therefore, if an ink container incorrect in the color 5
of the ink therein is nounted, the ink jet recording chip is not driven,
preventing thereby the electrothermal transducing elenents from being
adversely affected. Further, whether or n@® the driving voltage 10 and/or
el ectrical signals can be supplied to the recording head can be detected
by the main assenbly of a recording apparatus, making it thereby possible

to detected en f iven_ink caontainer. Therefore,
it is possibl gﬁ%(?%%%z\%gag @qgeoﬁﬁ'ﬁﬂéﬂ %ﬁl%ofp%?qsrﬂ? ok th&or di ng
appar at us, an i j i ?Qﬁr n i contai ner,. which is
econoni cal and igmeyernretlilc%[ﬁde. i:%rt St %%eu %ﬁ ttﬁ’ﬁ‘lé’ﬁ&nc%/r?érﬁi“@f one or a

conbi nati on of the above described structural 20 arrangenents, unless a
proper nunber of ink containers, which are correct in the color of the
inks they container, are nmounted into correct positions, one for one, the
el ectrical signal and/or driving voltage from the main assenbly of an ink
jet recording apparatus 25 are not sent to the recording chips. Therefore,
the electrothermal transducing elenents in the recording chips are not
driven when no ink is in the recording



54 head chips. Therefore, the problemthat ink ingredients are baked onto
the el ectrothermal transducing elements, or the like problem does not
occur. 5 Wth the ink containers varied in the pattern, configuration, and
position of the electrical wire placed on each ink container, based on the
color of the inks contained therein, if an ink container incorrect in the
color of the ink therein is mounted, |o th¥ink jet recording chips are not
driven, preventing thereby the electrothermal transducing elenents from
being adversely affected. Therefore, it is possible to provide a

combi nati on ofwmaTi ¥ ¢EAIMESOCfgli N apparatus, an ink jet recording head,
and an ink 15 container, wirchts nuch higher inreliability. Further, it

i s possible to detect Ahein¥ eSS Er W}g%ﬂaj rn?mﬂ‘}é/aetﬁé nk contai ner by

L i X
detecting, on the main assenbly side, cal ~power ?sanptlbelng
supplied to theecoddimg Hesd dand h@é’é’ézdfﬁ@h@é@éeinéj_,%g&és aqlosj%l]?b eto
provi ded a conbi nation of an ink jet rggﬁég;pg apparat us,~ an hnhigﬁfy
recordi ng headletantkesrdimk €101y akHEEh Wi &P dén | BEX Y &N
reliableg Wil e the invention has been descr!bedlﬂftﬁq&§£ reference to the
structuresSdismdkt&ghruunﬁliedtthﬁbugunaca&ﬁﬁiﬁgiﬁdlgggécwgfiﬁg p&tgforth,
and this

and an electric signal supplied through an electric
signal wiring lead to eject ink, an electrical opening
portion provided in at least one of said driving
veltage wiring lead and said electric signal wiring

10 lead, said ink container comprising:

a connection element for establishing

electrical connection by electrically closing the
electrical opening portion when said ink container is

mounted to the recording head.

15

2. An ink container according to Claim 1, wherein
sald electrical opening portion which is provided in
saild recording head is constituted by electrically

20 insulated two contacts and a switch connected to one
of sald contacts, and wherein said connection element
includes a projected portion provided on said ink
container, said projected portion is effective to
depress said switch to contact said switch to another

25 one of said contact when the ink container is mounted

to the recording head.



application is intended to cover such nodifications or 55 changes as may
cone within the purposes of the inprovenents or the scope of the follow ng
claims. 56 WHAT IS CLAIMED I'S: 1. An ink contai ner detachably nountable to
a recording head, said recording head including an ink jet recording chip
which is driven by a driving 5 voltage supplied through a driving voltage
wiring lead and an electric signal supplied through an electric signal
wiring lead to eject ink, an electrical opening portion provided in at

| east one of said driving voltage wiring |ead and said electric signal
wiring 10 | ead, said ink container conprising: a connection elenent for
establishing electrical connection by electrically closing the electrical

openi ng portion wikn dai dnknlcontriinereadcdrdignited hiinhq I erdipg head.
15 2. An ink container according to claim1l1l, wherein said electrical

openi ng porti Gaifhiededty jmadyiapehinyg paitd areeerding heathviaspnst | t ut ed by
electrically 20 insulated two contacts and a swtch connected to one of
sai d contact s Saded ngfssiings died & dren eminisdri teitee My tiwec ldldrst 18l g 10jyect ed
portion provided on said ink container, said projected portion is
effective $0 Y insulated contacts, and wherein said connection

element is a connecting wiring lead provided on said

ink container, said connecting wiring lead is

effective to electrically connect said electrical

opening portion by electrically connecting said

10 contacts when said ink container is mounted to the

recording head.

4. An ink container Claim 3, wherein said
15 connection wiring lead has a structure which is

complete within an ink container.

5. 2n ink container according to Claim 4, wherein
20 said connection wiring lead has a contact which is

disposed at a position peculiar to a kind of the ink

contained therein.

25 6. An ink container according to Claim 5, wherein
a connecting wiring lead provided in said ink

container has a common configuration in an unprocessed



depress said switch to contact said switch to another 25 one of said
contact when the ink container is nmounted to the recording head. 57 3. An
i nk container according to aim1l, wherein said electrical opening
portion which is provided in said recording head is constituted by two
electrically 5y insulated contacts, and Wﬁerein said connection el enent
Is a connecting wiring |l ead provided on sard ink container, said
connecting wiring lead is effective to electrically connect said

el ectrical opening portion by electrically connecting said ILO contacts

when said i nk stoagen) rerd | thenped eIl 4101 61 s oAl B deRebhhidy 40K

container Claim3, wherein said 15 connection wiring |ead has a structure
whi ch is conplagexr wmadhiniargi nk container. 5. An ink container according
to Claim4, wherein 20 said connection wiring | ead has a contact which is
di sposed at a position peculiar to a kind of the ink contained therein. 25
6. An ink container according to Claim5, wherein a connecting wring |ead
provided in said ink container has a conmon configuration in an
unprocessed 58 stq?e, and the peculiarity is given by a machining or |aser
machi ni ng. 8 - An 1ink container according to Claim 3, wherein

the connection wiring lead is not complete by one ink

container, and is completed by combining a plurality

of ink containers.

1o

8. A recording head cartridge comprising:

a recording head having an ink jet recording
chip for being driven by a driving voltage supplied
through a driving voltage wiring lead and an electric

15 signal supplied through an electric signal wiring lead
to eject the ink; an ink container containing ink and
detachably mountable to the recording head;

wherein at least one of said driving voltage
wiring lead and said electric signal wiring leads

20 include an electrical opening portion, and said ink
container includes a connection element at a position
facing the electrical opening portion having the
electrical opening portion, and wherein when ink
container is mounted to said recording head cartridge,

25 the electrical opening portion is closed by the
connection element to establish an electrical

connection.



5 7. An ink container according to Claim3, wherein the connection wring
| ead is not conplete by one ink container, and is conpleted by conbining a
plurality of ink containers. 10 8. A recording head cartridge conprising:
a recording head having an ink jet recording chip for being driven by a
driving voltage supplied through a driving voltage wiring |lead and an
electric 15 signal supplied through an electric signal wiring lead to

ej ect the ink; an ink container containing ink and detachably nountable to
t he recordi ng head; wherein at |east one of said driving voltage wring

| ead and said electric signal wiring |eads 20 include an electrical
openi ng portion, and said ink container includes a connection elenent at a
position facing the electrical opening portion having the electrical
openi ng portion, and wherein when ink container is nmounted to said

recording head car?ri dgaectirdiity eled [daGAHriYRNIANGIRP'd | Yhdre G 0sed by
the <connection elenent to establish an el ectrical connection. 59 9. A

recordi ng headsaiatl tedmigel ddeai conthr Ve el Ip1ied XL t6ATdH | Slekeh O i 5 a
plurality of such said ink 5 containers for different colors, and wherein
either oné ofcditdinErsdiar diiffierpnoldaigersy rAmy Wik 8001 ther

one of both of sald driving voltage wiring lead and

said electric signal wiring lead have said electrical

opening portion depending on colors of the ink

contained in said containers.

10

10. A recording head cartridge Claim 8, wherein
said cartridge comprises a plurality of such said ink
.containers for different colors, and at least one of

15 positions and configurations of said electrical
opening portions of said ink containers are peculiar

to colors of the ink contained therein.

-

20 11. A recording head according to Claim 8, wherein
sald electrical opening portion is constituted by
electrically insulated two contacts and a switch
connected to one of said contacts, wherein said ink
container has a projection at a position facing said

25 switch, and wherein when said ink container is mounted
to saild recording head cartridge, said switch is

depressed by said projection to contact to another



said electric signal wiring | ead have said electrical opening portion
dependi ng on colors of the ink contained in said containers. 10 10. A
recording head cartridge Claim8, wherein said cartridge conprises a
plurality of such said ink containers for different colors, and at | east
one of 15 positions and configurations of said electrical opening portions
of said ink containers are peculiar to c®Pors of the ink contained
therein. 20 11. A recording head according to Caim8, wherein said

el ectrical opening portion is constituted by electrically insulated two

contacts and | t ct Q f_said contacts, wherein said ink
cont ai ner hasasaai\gjr éﬁé&%% t}%&)gﬁ]ﬁ%éﬁfc% FPERIng BOILANHS and wherei n
when said i nk GG R Ji j£d to said recording head cartridge, said
swtch is depressed’by aid projection to contact to another 60 said
contact so that electrical opening portionis electrically closed. 5 12. A
recordi ng head cartridge Caim8, wherein said electrical opening portion
is constituted by electrically insulated two contacts, and said ink
cont ai ner has a connection wiring |ead at a position facing both of said

contacts, and wherzj n avieRotdihgl Ak BPtAIYY d1%iTPY! GherR 32l d

recordi ng head
said electrical opening portion is constituted by
electrically insulated two contacts, and said ink
container has a connection wiring lead at a position
facing both of said contacts, and wherein when said
16 ink container is mounted to said recording head
cartridge, said connection wiring lead contacts both
of said contacts to close said electrical opening

portion.

15

13. A recording device comprising said recording
head cartridge defined in any one of Claims 8-12,
wherein by detecting presence or absence of
electrical conduction at the electrical opening
20 portion of said recording head cartridge, presence or
absence of a mounted ink container which is to close

said electrical opening portion.

25 14. A device according to Claim 13, wherein when
said electrical opening portion is not discriminated

closed, a refreshing operation of said recording head



cartridge, said connection wiring |ead contacts both of said contacts to
close said electrical opening portion. 15 13. A recording device
conprising said recording head cartridge defined in any one of C ains
8-12, wherein by detecting presence or absence of electrical conduction at
the electrical opening 20 portion of said recording head cartridge,
presence or absence of a nounted ink contédi ner which is to close said

el ectrical opening portion. 25 14. A device according to Claim 13, wherein
when said electrical opening portion is not discrimnated closed, a
refreshing opeirgtljloq:n cogrlgfég Jgcor ding head 61 is not carried out.





