122021 HLE T e ror e r o 1IaH 1 1 *166166% | NK-JET RECORDI NG
HEAD, AND | NK CONTAI NER FIELD OF THE | NVENTI ON AND RT The present
invention relates to an ink jet 5 recording appar@@ﬂﬁ@“ﬂm jet recording
head, and an ink container, for recording on ar i um by
ejecting ink fromthe recording head. An ijnk jet recordiorg apparatus is a
recordi ng apparatus of a so-called noninpact 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
capabl e of recordVhglEh RECORIENG yiHRAD of ANR CINK| @QNTFBRTINERT Thus, an ink
jet recording apparatus is wdely 15 enployed as an apparatus which bears
the role of the recording mechanismin an i mge form ng apparatus such as
a printer, a_copying machine, a facsimlein machi ne, a wordprocessor,

etc. As the E&ﬁﬁéyﬁh HE, I NVANTEON. (AND RELA ARE 20 a recording head to
be mounted in an ink aratus, those which enp
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ejecting ink from the recording head.

An ink jet recofding 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
20 a recording head to be mounted in an ink jet recording
apparatus, those which employ electromechanical
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
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1111121212000 00011211 11101 01111 *@00007* 2 resistor(s), in order to eject
ink droplets by wutilizing the so-called filmboiling phenonenon, etc.,
have been known. Anpbng the above described ink ejecting 5 systens, the ink
ej ecting system (recordi ng head) which enploys el ectrothermal transducing
elements is as follows: An el ectrothermal, transducing elenent is placed
in a recording liquid chanber. The ink in the recording ink chanber is
heated (thermal energy is 10 given to ink) by supplying the el ectrothermal
transducing elenent with electric pulses as-recording signals to change
the ink in pkresdstoa(tshat intheriddiblte ejesssumk gargrlaited tas t he recordi ng
|l iquid changes in phase fromthe liquid state to the gas state, that is,
15 as the reddrdiizgnid dired stsoidas, leids flislad ttool ldjnar tphtemeomamagor cditng. | i qui d
(ink) frommnute ejection orifices to record on recording nedium
General |y, ab@¥€obgiengkneemd enpl oyi ng el ectrot hermal transduci ng el enents
conpri ses nozzles having an ejection orifice through 20 which ink droplets
are ejected, ink passHyRItHre@POVaHTeFCTHREA sIRKpPIEEHIRS t he nozzl es,
and a conpon __liquid chamber. Figyre 20 is a perspective view of a typical
ink jet r%coﬁaﬁﬁgnﬁpp gak £ S WM H a5 ek t . The

recording apRAL Y u%m%E%JEﬁ%f%é€¥érﬂgﬂ%él 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
pressure 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



head 102, an ink container unit 103, a paper conveying roller 4, a
carriage 5 a notor 6, etc. The paper 3 conveying roller 4 is driven by
the nmotor 6. A recording nmediumP is conveyed by the paper conveying
roller 4 at an optional pitch. The ink container unit 103 has four ink
contai ners whi ch contain black, cyan, 5 nmggenta, and yellow inks, for
exanpl e, one for one. The ink container unit 103 is nounted, along wth
the recording head 102, on the carriage 5, and is noved along guide rails
7 and 8, in the direction perpendicular to the direction in which the
recordi ng 10 assviewnr® irpldew el aids drikvers b edtedndttaxm 6 he A r ecor di ng head
102 by el ectrical signals sent and driving voltage sent fromthe circuit
(unshown) on4ﬁﬁ9r4ﬁﬂg1mﬁﬁﬂﬂﬁﬂ%/¥ﬁ(ﬂ?nWQYﬁﬁrﬁyzﬂh&rngﬂﬁxnp¢¢M£Y£m@rdlng
medi um P; recording is nmade on the recordlng medi um P. 15 There are various
types of recdiitfF Hedth andicRioenile Rifsh r e&bediing Isoadaimeirc mniig i nt egr al
with an ink conéﬁlner er manent type recordi ng head, which is separable

froman ink coht e reHEH N a SR &h it iR tRjt hdakR Chhi @R &

separabl e fron1a recordl paratus_as well as an ink container; etc.
I'n recent’ \A@fﬁf%etz‘ﬁemfe’iﬂ?% TP Th ERRIRIE ¢ e TOF RA¥mnent and

Che Tk i nttyﬁ?e.ﬁﬁ*cond%lﬁler ik 205‘3”26 PSS At Ly it or 25
nunber than tﬂ&dx%.@fgd'rf&&"el%s Yn Uik q’!ﬁ%saagtg % VA% is movea

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
main 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 is separable from a recording

20 apparatus as well as an ink container; etc. In recent
yYears, 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 from an
ink container, it is possible that print signals will be 5 sent to the
recordi ng head, which an operator forgot 4o refit with an ink contai ner
while replacing the ink depleted ink container. If print signals are sent
to the recording head not fitted with an ink container, the

el ectrothermal transducing elenments are driven 10 while no ink is sent to
the recordi nGPREFRLYR a result, the tenperature of the el ectrothermal
transduci ng el enents becones very high, causing the ingredients, such as
dye, pignents, etc., {h the Sadei ofaaBudbkodetnkererdindngpparakivsrecor di ng
head to be 15 baked onip t he surfaces, of the electrothermal transducing

el enents. Oncd§ ke MSIhRf T dieriePafablx &Fen pikethBnt o t he
surfaces of the, el ectrotherml transducing elenents, it is possible that
even when t hecornetcablrrtﬁrwg ]h‘i'ea]ds iR° § eﬁ‘%ﬁt%}rh?,swqqﬂ% et tht her nal
to Do abhor BT 8 dlled oo AR LR g | Ser ity e Sbpar at uo.
whi ch enpl oyg A Rlgiralyieh oy, | figenedent | or rvﬁpifece]:ae%facgr?g | Ok caft ai ner's,
it is possible for a given 1nk jet
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



head to be fitted with an incorrect ink container, that is, an ink
contai ner 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
ot her problens occur. For exanple, 5 in the case that the el ectrothernal
transducing elenents 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 will be baked onto the el ectrothermal 10
transduci ng élsemott $ntanded forhdheasd vemtinn jatk heznnt ailffeani Snéepl et ed
of ink, an ink jet head cannot be supplied with ink, resulting in the sane
probl ens as Jefodeaghiich fddded widh anusiercomregst sinko darttaimemk j et head
with an ink container. Therefore, it is 15 common practice to count the
nunber of i nko% OpHEt 45 ditedmPesiidheartd I glst theadonmalormberulites measur e
the amount of the ink remaining in the ink container. However, the nethod
f or estinatiﬁ&ttﬁésgnDUﬁFl8PstW hemh P LobdEMed SCHYE -coBRET AFampdenunber of
t he ink 20 dr.oplets is s;ﬁ%&an lal in error. Therefore, in order to nore
PRE i

accurately edfh et nf qﬁﬁfﬁ PR ETHA, ﬁﬁ%ﬂsqqﬁiQﬂfferent types
oneof such ASTRBIS. Pnd SR r e rHEh i Rade S5 et imat ed based
on the fact 4hatLENRARINGE e Mingly %hey use are different in
driving requirements, it is possible that ink
ingredients will be baked onto the electrothermal
10 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 light projected into an ink container from the

main assembly of a recording apparatus is reflected is



beam of light projected into an ink container fromthe min 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 |ocated on the bottom surface of the ink container
(for exanple, Japanese Lai d-open Patent % Application 218321). This

nmet hod, however, has been suffering from the follow ng problem That is,
even though the recording apparatus is provided with a systemfor
detecting the amount of the ink remainder in an ink 10 container, the

syst em cannot2ffet@ked et the presence (oF vabseémke) eof htnkl is theted with an
ink container, Therefore, it is necessary to provide the recording

appar atus w t}k QREEHReDr Jdusot iavy ketaratagnerotis pepwigted nkiflet head
is fitted with an ink container, 15 Besides, even if a recordi ng apparatus
is equi pped WRFsyEEMR b7 HREBERT P wHer et bemnparfagever the | et
head is fi tteld ﬁMéhn an. i nk {:Pnt ai ner,.the %ystem canpnot detect whether or
not a given iTK | EIPHAERET s T9Y 1 X REG h HPINRSR AL nePen ( RateRk in which

is 20 correcty . C T. e, there is the possibility that the
recordi ngsappA %h%%ﬂ 5|t;irstlgﬁpabnor mal images, and/or the ink ingredients

ENT O e o ent FESCAREEEAT, nbLATREIRRD BLEIEALEeo LAY O THE
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 Besides, 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



consi deration of the above described problens, 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 wwth an incorrect; i nk container, the
el ectrothermal transducing el enents are prevented by a sinple and
reliable nethod frombeing driven, preventing thereby ink ingredients from
bei ng baked onto the heater. 10 According to an aspect of the present
invention, tHhareforer dedrimark Guirct nes tetpidrably awuimkbiet to a
recording head, said recording head including an ink jet recording chip
which is dri VEFIRAIPHARRIR LW tayelbupin b deadr carfh @n dinlvi ng vol t age
wiring lead 15 and an electric si q{l_al supplied through an electric signal
wiring | ead (PHEFRET nhigh Qe ity gehiaRle pbit t tlat pkoviRed in at
| east one of S iddrivi n(g %Olta e wring |lead and said el ectric signal
wiring |ead ¥%ilfh Heabihiths %W?%%@C%W&E?WW etemt for
establ i shing glactsi cal nnect.i on by . electrically. closing the electrical
openi ng porti ont%cev%é'?\ﬁshaict T % SR T s Mouhd e%nfibe‘fh"élg'iréc‘?ﬁ ding head.
Accor di ng toig{bcf]_l&récgerilg{ d Dresent, éfé’cegét N ntlkfre is provded a
recording head according to arm 8, erein sald elrectrical openi ng
portion I's 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



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 nounted to said recording head cartridge, 5 said switch is
depressed by said projection to contact {0 another said contact so that

el ectrical opening portion is electrically closed. According to an futher
aspect of the present invention, there is provded a recording head
cartridge 10 Caim@8, wherein said electrical opening portion is
constituted By saidcty icoainer tieds (Hoatoas tofo sadit acingactand wairkimk cont ai ner
has a connection wiring lead at a position facing both of said contacts,
and wherein Sffiéh 19k ¢ontirisen Haser ipraiewition tad saipdsidcerdi ng 15 head
cartridge, said connection wiring | ead contacts both of said contacts to
cl ose sai d ef@Cimidc HRiGhsHiitgh ped sthergdaomiieny xadd ink t her aspect of
the present invention, there is provded a recording device wherein 20 by

det ecting pr EORIEENGT di5sBRuRted dioeSalid fecodidma insrdcamaidast ri cal

openi n rtion of sai .recordin ead cartridge, presence or absence of a
rrgunt eg P%k g&%‘tdaisﬁ’é‘r%c%nil@h 'e§rte§%(9%0§é’ $i¢ rH é‘&“%lé’é! S &EaHEHor ti on.

gﬁpélni lee\(/:\; [ %%B%{’nhméxre}r:”%%g%u%orﬁ a%lte%%ntth%%e%l%%ttrjfc%qctcjp()er}xilillngl ess it is
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
portion.

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



vol tage and an electrical signal. Therefore, the 9 problemthat an

el ectrothermal transducing elenent 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 el enent by an 5 excessive anount,
can be prevented by structuring an ink jet recording apparatus so that at

| east one of the driving voltage and electrical signal is not supplied
unless an ink jet head is in connection with Ian iEk cont ai ner. d1]9fAn |?k_

j et recordin aratus which enploys nultiple ink containers different in
Jthe col or g‘lrrfgtp ‘?“hktkﬁ%ya’(’:oenltg‘?ﬁr‘&%e’ﬂ&a%t ngleding ehamenheidr both

of the electr mﬁrgbior t he derIqﬂe Ita e and the electrical wire for

el ectrical si ‘f o @ o vilet 5 G stﬁ"’lg‘P‘ét otn nﬁ??ﬁ%?%l%te‘d?r]i‘cal I %
[ t i n ma e
PP lct rba okl %}%S 2 t°”'.°2? rarSE Bt A Gir S eREs 8% e col oy of d
f_.th t 20 an
the inks theM) rlca%ffggﬁefﬂh€'t£§ﬁs ugfﬁ g?l%%g?fo Iaéﬁn

configuration o y Opén (drscontt nto

ConneCt'Vg‘ﬂé§3g§31vergh&ﬂﬁﬁtrégﬁjégégp EPeROLG ! gg quéiﬁgchFEd as

follows: It conprises a palr cont a 0|nts are erectrically

di scont i nuousinianb@ ﬁe%miy&? sopuest g4l é& ongt Oéttféaétmoﬁgnéfﬁ points,

whereas the connective ele conprises a projection,
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 pProjection,

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



the position of which matches that of the switch. Thus, 10 as an ink
container is nounted, the projection presses the swtch, causing the
switch to contact the other contact point. As a result, the electrically
open portion beconmes continuous. 5 The electrically open portion may be
structured as follows: It conprises a paijp of contact points which are
electrically discontinuous, whereas the connective el enent conprises 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
i s nount ed, @Ese aandfkofcamia@ineonrec momnheid,e Weprofertciond gatevddd t he two
contact points of the electrically open portion, one for one. As a
resul t, the dbhectswidah.y caysingortheoswidaind® oromdt Mimiotiert he case of
this set-up, the two contact points and the end portions of the connective
wire may be SONAY &Pidd -t hAF BhEpsBdiipl Ehei eheeszhicadilyeopeThe recordi ng
apparatus in _accaordance with the 20 present invention enploys the above
described r @Oty DRSAPES A dgRIous:- det ect s whet her or not the

recordi ngshead has be;]gg fitted Wwth a given ink container, based on

whet her of not the el €& rf %‘FH/"C%JSJQH TR i R HERD pBRY R@de conti nuous.
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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 two contact
points of the electrically open portion, one for one.
As a result, the electrically open portion becomes

15 continuous. 1In 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, based 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



restoring the recording 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 5
vol tage supplied through the driving voltage transm ssion |ine, and the
el ectrical signal supplied through the ghectrical signal transm ssion
line. It renovably supports a single or multiple ink containers for
supplying ink to the ink jet recording chip having 10 the connective
el ement. At |least one of the driving voltage transm ssion |line and
el ectrical sicgmaied oudnsmi ssion line is provided with the electrically
open portion, the position of which corresponds to that of the connective
el ement, and as the iThe IReeordingdread ¢hvlintnl acterdaree rwthlh| Yhepen
portion is closed by the connective el enent. These and ot her objects,
f eat ures, anBreé&i?‘éEntng@é‘thnt Endoysedn iiMfenigtorepondings shiBwore 20
appar ent upon sideratign_of the follown descrlptlon of the preferred
enbodi nent s 8’ H FCESedts e Sidy v éﬁ%‘ AT with t he
acconpany ng mnngs B F _DESCRI PTI OF THE W NGS Flgure lis a
schemat i cg’ per’ sp &gl vg"\ﬂpi\ﬂl gfl%l}rﬁ)él t&’red%r\lyfd'vﬁé’a?dv %39%ge in the first

enmbodi ment 1%ransmission 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



of the present invention. Figure 2 is a schematic drawi ng for describing
the principle for preventing the malfunction of the ink jet recording chip
of the recording head cartridge 5 in Figure 1. Figure 3 is a sectiona
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

(di scontinuous) portion of the recording head, and its adjacencies, in
Figure 1. Figure 5 is a schematic perspective view of the portion of the

i nk container of the recording head cartridge, which is to face the
contact circwft theapdeserd smywintgarhe general configurations thereof.
Figure 6 is a schematic plan view of the portion of the ink container of
the recordi ng head daFIuFeige, isvd cschemabl¢ adravhegcbaradescribiing board,
showi ng the general configuration thereof. 20 Figure 7 is a schematic

per specti ve H@wPRHnGRd epdom Breyentiag Mbhe amldiungtisin tafe theor di ng head
cartridge, in _the second enbodi nent, which is to face the contact circuit
board, show g% HEYy&F&PTIIOh SR &5 dhe Fecdiding, Igafreantyidae
schematic_pl an vj.ew of the portion of the ink container of the recording
head cartridde i %he 'second and third enbodi ments, which 13

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



is to face the contact circuit board, showi ng the general configuration
thereof. Figure 9 is a schematic drawing for describing the principle for
preventing the mal function of the 5 ink jet recording chip of the recording
head cartridge in the fourth enbodi nent of the present invention. Figure
10 is a sectional view of the recording head cartridge in Figure 9, at a

pl ane 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 enbodinent, which is to face the contact
circuit boardS difovli qﬁft?ﬂ?gﬁﬁﬂﬁ%ﬂt Qkﬁﬁqkﬁnhﬂ¢¥ﬂ1t$h9W%ﬁ9 ti%e Figure 12 is
a schematic plan view of _the portign of the ink container of the recording
head cartri jé:® Hq}tqﬂPgﬁgHWP{;ﬂﬂxﬁnﬁﬁﬁo fwhich is to face the contact
circuit board, shomnnp t he gener al ﬁnfl pyra ion thereof. 20 Figure 13 is
a perspective view of - R Pn lﬁoﬂtﬁ? gPrat1g E?V?BﬁlfﬂfrggsﬁFéEéﬁgon t he

i e 154 AU SR S ol T 0
Irg\égmj: ﬁgshigﬁﬁ andtelgeﬁcd onta ﬁég—flfgitdf ,}s{{ectf seventh i‘%g%d%% Iljf%?%gt
present inventd Gthe burth 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.



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 perspective view of the electrical
wires placed on the ink containers, electrical wires placed on the ink jet
recordi ng head, and junctions anong themi4 n the eighth enbodi nent 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
recordi ng head, and junctions anong them in the nodified version of the
ei ghth enbodi ment of Fh8Upeelénisi aveahppatiecsdrpying ©8 ithea perspective
view of the ipnk containers, electrical wires placed on the ink

contai ners, el'BtiTi¥hIP&FWRRD bt Rlertiieal iTes placed wmgthead, and
junctions am in the ninth enbodjment of the present invention. 20

. the
Figure 19 is ¥ cregbrgectt"f(?/el P AANRES et AL anFe i akle®l on the ink

cont ai ners, trical w.res placed on the ink jet recording head, and
junctions amgﬁfﬁééﬁnfkﬁs ?ﬁPQEnth enbodi mrent of the present invention. 25

L e oL g a2 KB GBkaLPLE! o£oige1 9 avpar s
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 jet
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.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Hereinafter, the _
preferred enmbodinents of the present invention will be described in detai
with 5 reference to the appended draw ngs. The ink jet recording
apparatuses in the follow ng enbodi ments of the present invention are
characterized by their ink jet recordingiheads and ink containers. The
structures of the other portions of the ink jet recording 10 apparatuses
are the sane as those of the ink jet recording apparatus in accordance
with the prior art. Figure 1 is a perspective view of the recording head
cartridge in the first embodinent of the present invention. The recording
head cartriquE% i | et recordin? head émhlch hereinafter wll
be referred t AL I 1,? B _BREFERRREBN HBﬁalMgZT$hg I’SGC%.CII Eg
head 2 is provided w . i,.r_of .ink jet recarding chips an , ic
are on thg surface ohgf%énggggfdiﬁbehggﬁfffrﬁﬁiéw léé@§“§ﬁeﬁ£btm@C3rﬂlng
medi um P (Fi - r di hip 4 1 color ink chip, an as a
line of c§anq#% Séﬁ?e%%?%%£g§€f?%gg,8% ﬁ?ﬁ%rbgéﬁpb%naﬁt?ﬁ% 8}E£ELQQ
orifices, san } f j Lecting. I GRS, 5 uhereas | _ _
recordingschﬂgﬁgéfiﬁgng%gtﬁ?ﬁibgﬁ?gé§5&%§€}n%éa ﬁﬁﬁ%:ﬁﬁpbrﬁ%k ink ejecting

orifices. Therédﬁrdi@§0&€P£Ehf$@é§.fna@hé @ﬁgl%ﬁgggfggﬁgaiﬁ?gkgcggiSThe i nk

jet recording chips 4 and 5 are driven 16 ectrical sTg and
driving voltagee §erésent 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 jet
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



he mai n assenbl unshown) of the recording apparatus. They have a
L;g?;£ board (unshomn?,(ink ejection orifices (unshown), and a nozzle
plate 5 (unshown). The heater board has nultiple electrotherml
transducing el ements for causing the ink to boil. The ink ejection
orifices are the orifices through which jnk 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 boardP¥ G fyceteteaicaigra sagnd dnivigh whilthgehseahi ps 4 and 5
are electrica%l cgﬁnected to 15 the nmain assenbly of a recording

h ‘BinBh

appar at us, t f m%?%c???%%PlMAﬁBﬁEHBE2$ ﬁgvghg F?ﬁo?ﬁgug{ggﬁliigﬁnal
S . . n "

tsirgzgpssflrgrr; %%gﬁ%ﬁﬁgagwwag"%% llcer?letpecsﬁ il?ﬁaﬁf@? VoI SheWR } ank®k ssi on Wi res

for 20 supplyéigcﬁpgncg£9€ 4 ang%S with the driving voltage fromthe main

assenbly. The Tecordrng: chtpes 4 4REReVR) o FRE RSBPFZARAIPLIEEEI dl y att ached

chi ps 4 and 5 arenglt £ AR Heler BRAARER A oR TR Cont ai ner uni 3.
ol 1 dl'y attachod o oerhal tFEChELERy BLRGAER, Por GRESTRAStPAK passages
solidly attached to a supporting er 9,
through whichink 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



ink is supplied fromthe ink container unit 3 to the ink jet recording
chips 4 and 5, and a filter (unshown) for renoving foreign particles from
the ink 5 supplied fromthe ink container unit 3. A part of the supporting
menber 9 constitutes an ink container holder 10 into which the ink
container unit 3 is nounted. The bottomwall of the ink container holder
10 is provided with holes through which the prisns 14 10 of the ink
containers of the ink container unit 3 are exposed to detect the anount of
the ink remainder, or presence (absence) of the ink, in the ink containers
of the ink coem@emred . umwhticd, aiscedasn inke pplssagesnahrouynt whieh ef | ecti on
of a beamof. light projected into 15 the ink containers of the ink
cont ai ner unitfk3 ifr spriliedpEaoss dheoiakoronitaimeim uasde®blty ditde of the
recordi ng apparatus is affected by the amount of the ink in the ink
cont ai ners. & gk Fecordd®gdichdPspdaratudes and ©hd&ilx@pref err ed

enbodi nent s Zf tggwgresent invention are nmade up of the main assenbly and
recor di ng hedyns i dQ&. TERQViRIGh TRESAUB) Pasticles: £&omdithg id¥par at us
describedsin thia.s%fﬁificg i on gges not, include _the_recordi ng head
cartridge’ APPRBagH% A& M 1B COPTEANGE 1813 3y t AePBFEf 8fr EBe

o o a SRR A Rl 3R R L D006
that they arg 54RRONLEY LY WhE #2the?dBk 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



5 (Figure 13) of the main assenbly. Further, the recording heads 2 in the
preferred enbodi nents are structured so that they can be renovably nounted
into 5 the main assenbly. However, they may be structured to be an
integral part of the main assenbly. Figure 2 is a schematic draw ng show ng
the electrical signal transm ssion linefgromthe min assenbly of the
recordi ng apparatus to the ink jet 10 recording chip. Figure 2(a) shows the
state of the electrical signal transmi ssion |ine when the ink container
unit 3 is not in the ink container holder, and Figure 2(b) shows the state
of the |ine Wématred e ddmtaithey waie Swperted Hey i the comtmiage hol der.
15 Hereinafter, the present invention will be described wth reference to
one of the col dF iFR S dntlaiHeridre maide assepblen | AuLt&e.eddedi ng chip 4 is
driven). Referring.to Fi%ud'esg 2(]_3%1, the electrical @ signal transm ssion |ine
11 through whisd? E2i3 t7 i hiths prefeisf sTRpdtrRn e #Fassenbl y 15
of the recor(yfn a atus..are transmtted has three separate electrical
wire portions i%,t“%%id,’ sf’lit,h%%athqx FAHRE NGYF MEYREedrinth 1ia is
t 8 d ,h0 0t ' |y 15 _of ,the i f ' 25 t
extended, . W rpn.f;}ec__{gasj‘ e 0] e ina ormn appar at us,
5 ain-. . .
fromthe control portion é{}“lP?\l homoxrg‘]‘vefhetth |Wa§g§)§nﬁlt§; UrE % &é’ cont act
point 21, by pahif) ithg It;%r?f‘qgtléﬂ 415 9153?.{]?(:& o e‘,l;he contact point 22 of
19 the contact circul tg oa : e eef ectri caﬁe Wlt?l )
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.
1s 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 1lla, 11lb, 1llc, and
11d. The electrical wire portion 1la 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



i

portion lib is extended fromthe contact point 22 of the contact circuit
board 7 to the contact point 23a of the contact circuit board 7, which is
on the 5 surface of the contact circuit board 7 facing the ink container
unit 3. The electrical wire portion lic is extended fromthe contact point
23b of the contact circuit board 7, whichk is 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 |lid is extended fromthe contact point 24 to the
ink jet recorfthEUMiFFY. chrntoheatd pbi niThEsisliestmigralectiate t o a swit ch
25. Sonetinmes, the cophi nation 15 of the contact points 23a and 23b and
switch 25 mayPHettIRrktR etf RN L ETIR NG pRBapbrPeEAt TREOF nk

contai ner unig, 3 | rovided wth a _ projection 26, which is on the surface
facing the s‘%{nlef c"Jh %Ctrh%lﬁ?%ljtézh(?%‘ﬁfzﬁ tQ the)FeRBRCE oPOERBS2Ag 20
(connecting) ' | y. ope orti as will, be described later. It
may be struct%ﬂ;lgcﬁg&%#a%@% té/%ﬁos%l &ﬁ%rtcfg%'s 1P 19 Rt EBR for precisely
posi tioni gg | ' ' ' ive he_ink container holder
10 when the i%\dﬁc%%aﬁg%ﬁn%és %lnlcr:‘ﬁ%ﬁe ?%}§5$t§%°%%$dﬁlf‘elb‘?klt i s not

the contact  pornt Saa 1Tt shoul b8 notad har St et K20 ecor di ng
head 2 is integralded tfrdmecn@idbASRAMYIin® 23b of the contact
circuit board 7, which is 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 is 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 unit 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



of the imge form ng apparatus, the contacts 21 and 22 are unnecessary.
Next, referring to Figure 2(b), what 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 placed in the predetermined position in the ink

contai ner holder 10, the projection 26 gfy the ink container unit 3 presses
the 10 switch 25, causing the swtch 25 to cone into contact wth the
contact point 23a, electrically connecting the contact points 23a and 23.
As a result, the electrical connection is established fromthe control
portion of tHEGRIH ngsdaml 2 15 cinteagralkooitdi nthe Snabpaasdensbly 1he ink

] et recordin% chip 4 through the electrical signal transmssion line 11

i ncl usi ve of °% Hdi%omage f¥iming Bpparatys, tixscontab el 2Fiand 23 i s a
sectional view of the recording head cartridge, at a plane parallel to the
side wal | 20 théPESICeSR Y the ink container unit 3 is in the ink
cont ai ner hol der 10. Thi dragﬁ is the_sectional view of one of the ink

contai ners of the ink contaff ?ggﬁﬂgtt% Fhotre £ERYr dvhatapparBEsuds and the

sectional 5 Vigws iQfi t t.her ink .captainers are the same as 25 Figure 3.
As the ink con\t%il(r?llé J&’?ﬁ% €% YHdert e i"h%"gltetcﬁé“}trﬂ( t?lﬁwtlaﬂ}ﬁer hol der 10,

atching 21 ety ehadds i SR HAed 1087 TR A ™

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
with 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 chié 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



i nit 3. As a result, the ink container unit 3 is held to the
ggztgt?egircuit board 7 by the resiliency of the latching |ever ﬁg, agd
the 5 projection 23 is put through the hole of the supporting ne gr ra ,
pressing the switch 25 (Figure 4) attached to the contact circuit Za_ !
located on the outward side of the ink centainer holder 10. Flgurﬁ i's
schematic sectional view of the 10 electrically open portion of L_e .
electrical signal transmssion line 11 indicated by a circle in |gur§ .
Figure 4(a) shows the eIectricaLI§ ogen portion in the open state, a25
Figure 4(b) shB%&Tthé &REagPScHRLY &penppeierthonn l6hefcitbeednkt at e.

i i he contact circuit board 7 is connectgd to the
Egafgglngo}ﬁtgégg%gPéﬁféhi%)gof %?m?rﬁﬁ?P%&seﬁ%@yiHB @?nthéneﬁcgmdtggin
ol ad To roserdonel8 EBTLRR! e&Rtry Af st abeatanty bro thpect | nk 11 om
enabled to receive the ele [ n n y

, . . , _ . . . d by
Kk tr h ontact circuit board 7 is supporte
EEZ IgupLgrtiﬁggﬁgﬁgg?99?9aﬁgehggg?ﬁéngo BReT pdinfBA28Re and 23b and

switch 25,5 whh£Hj8£€16R 55ei§y%£g?gqgéué§f %%ogéﬁgtogigguit board 7, which

faces the ink container 25 uni S 0 -Sg'n5 gpeéthg grecf??ggft
S anal transm st on [ ae 11 cs uhi Bhess M neie,  Fehs2pe (ELbUEReA) The
switch 25 is abtaeedfto 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



el ectrically conductive and el astic substance, and is structured so that
unl ess external force is applied thereto, it will not conme into contact
with the 5 contact point 23a. Thus, before the nmounting of the ink
container 3 into the ink container holder 10, the switch 25 is not in
contact with the contact point 23a. Next,2geferring to Figure 4(b), as the
ink container unit 3 is nounted into the ink container 10 holder 10, the
projection 23 presses the switch 25, causing the switch 25 to cone into
contact with the contact point 23a. As a result, it is nade possible, for
the first tinmg®iOF1EFRCEP | £8Iaktarhed.  Fhre syekich f3Dms ko d asenbl y
15 of the ima formng 15 ag aratus to_the ink jet recording chip 4,
through the T %?55%0%£+%u?? @B%Pﬁvq pdgpiaetifesubataneehenndl is
transduci ng e herefore, if an attenpt_is made to drive the

recor di ng heé% ﬁ%??%a}%% i%%gc%ﬂi%fﬁe?XEﬁfﬁa% fereetisoappiaper|y
positioned i 1 0k i he older 10, the electrical signals outputted
fromthe mai Etﬂ%ges{e(?rblgel %? {“Izlg Jr:%r?:%r k3 Cé%‘bg?‘é’f uEitRethet allowed to
reach thesi nksg W¥ale) ip reventin t herehy. the el ectrotherna

t ransduci ng Z(T‘deﬁéeancgg?c?%hn?z%§%éi rllrgmd%)’i \éoee?%%% %élel r?koqrgglrﬂﬁ § ed

thereto. Theigl Eentdinds POBStH! €nd Of Pk O AE P ELTRLPFL L Ofg Of . @n 1 nk | et
recordi ng apparatus, an ink jet recording 23 %ead? and an |%k E%%talner,
which is higlBwiteniz®l€s 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 being 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



in that the ink ingredients are unlikely to be baked onto the

el ect r ot her mal tragsducing elements of the ink jet recording head. 5

I ncidentally, in the above, the present invention was described with
reference to the electrical signal transmssion line. However, the
present invention is also applicable to tfae driving voltage transm ssion
line just as effectively as it is 10 applicable to the electrical signal
transm ssion line. Further, the present invention is also conpatible with
an ink container for containing black ink. In the case that the present

i nvention is Bffli @R A1 Hokleertainer vothige is dnsghbei paliabbe | n order
to make 15 it pgssible to detect the presence (or absence) of the ink
contai ner unit® FREL KRR iHe MRt Drare sinkdre Lyletld che cblakedt he

detection of tt\%&_\pcrese‘?r::]geeCi or a%o%}eapﬁc% of the ink container unit 3, the

min  assenblY 15 G t AHPHEAS smert2eHreveded with

the circuit fy i ether or not the recording head 2 is being
supplied wt hlq{mg'e%)tgvc%r&grs%r} 'St age during the prelimnary ejection.

Fi 5 ks a schemat}| jve;yiew of _the ink container of the
r:aglcj);gi ngbflead cartriggcéﬂ?%ﬁpggi%helr\éegla%daté%%dl tﬂﬁtPBFSFBE pr esﬁ_nth
nvention. Think W Gash Qs dGINAGE e dig d Dk ol ner, whi c

faces the contact circuit boa I nk contal ner @nit 3 has four

ink contai nereslePtridd1 G gmd H¥andlission 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



whi ch yell ow, magenta, cyan, and bl ack inks are stored, 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 theagonnective 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,uMMLcE re giffetent in the position relative to the ink
cont ai ner whi ¢h "t fieY2Bet BHE {PEsPPRbAinPES- 3P4) 3MFj 30; eabdi 8Ka dohematic
plan view of fihe 15 surface of the contact circuit board 7, which is to
face the ink CORtaiher Ofrt "3IREE c SRRt 3G hliack Hode are sspovedded
with electri di sconti huoys ortions 27Y, 27M 27C, and 27K
which are c?ﬁ%%%%ggf?ﬁléblﬁﬁi I ne #hgtéhy?k%ﬁﬁrﬁanﬁkP%¢ﬁe%@rpﬂﬁitions of
whi ch correspomd 495t H@S f_t fections 26Y, 26M 26C,  and 26K of the
ink containers of&?hgﬁiﬁigc%ngg?ﬂgég%ﬁgtpﬁ?J?%gbgﬁtggel9? wheh

el ectrically apemn DOk téORCalddr 2EMrédfse ?%%%fti€£§qgﬁg gg@ggaﬁg agﬁ

el ectrical signal transm ssion 25 wires por

ek von!a e e e Tone LB, e PR, e IR i
27C, and 27K 3@neamd | 3K edpvé | ydentical 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 pProjections 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



open, keeping the electrical signal transmssion |ine remain
di sconti nuous. Therefore, there is no electrical connection between the
mai n assenbly 15 of 5 the imge 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 coxparative positions of the
projections of other <contact circuit boards 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
i [ lustrated 9P QARLIENAL T |21 .cARGI reerd | Z7TKmceth&n | i tdea oy r ect
position, for exanple, as an ink container containing 15 yellowink is
connect ed t o B yHqRINN KDY ke oy iwrl | prgndl ttheanstkigeton ecoiai ng chi p
4, the electrically open portion 27Y is closed, electrically connecting
the ink jet rEC6Hd rﬁjd'%ﬂ“&%“'t%lsc-heTﬁ&irﬁan“%er‘ibleyfelasoﬁlOt he control
portion of tigiégﬂrn Zq_assenbl_ 15 of the inmage form ng apparatus through
the electrica®Sigifd (COMGHEAL PG RER 15he dild) | arFentier by . athe yel | ow
i nk ej ectLon parti ofc the ink jet recording chip 4 to be driven.

or i il TN iasﬂqﬁﬁ?nt[‘hgd g aﬁ"lﬁ Mo reRIObE igHP t hat i s,

However, If anlnlk_contalne _ M _
cont ai ner v, haney BEIMBES SEURILE " b0R eRCT 1 oo eacte o8l dber i cal I y
open portion 3h¥actd citeerief YoerdlP 7eliq]ct]_:riigcueile connect itqlne i s established
comparative positions of the projections of other
contact circuit boards 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 in Figure 6.
As an ink container is mounted in the correct
position, for example, as an ink container containing
15 vyellow 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.



[ ' recording chip 4 and the control portion of the main
ggggﬁgrytgg.lgrtkghgh, I n thg abgvez the present invention mashdescrlbe?
with 5 reference to the electrical signal transmssion |ine, f e presen
invention is just as effectively applicable to the driving voltage
transmssion line as it is applicable tozéhe electrical signa

transmssion line. 10 Incidentally, the projections 26Y, 26M 269k and
26K are substantially different in the position relative to the in ol
~container to ich_each of them belongs. However, when there is a spatia

i cti © Cof "PhelpEEFirahi Agnpectheneliecesteblisheds, 15 their
rng{:gﬁéoﬂay FEE?F OfmfP%iE a range ?n which the electrically open
Bortions do n%%gﬁﬁ??uﬁg?ibﬂ. J%ErFﬁEPFdéﬂgiﬁklﬁoﬁténﬂethescg?mgpalIy U?Lded

| ' [ all-in contai ners w
W: It " ﬁg'eec?iso é){&quegg:\/ﬁ%égg{’gnﬂggéiblggllg:'lg%r]éﬁﬂ}%% t¥e thmecessary
Srojgct{ons fég@@gaéphéngregggtainerngccording tg thg colgr of the ink for
which the ink contarner'1s in en%%%, é??nyﬁ%tQE ?ﬁétﬁ@ggsrg{e Fgefgahgg o
ltiple I | NEo i 0, Ny ; TBKI | S .

rﬁk LgntaFﬁe?ﬁ?ﬂé%%ﬁﬁgnﬁ?aﬂ?ﬁr?%%gg%g%#fﬁél%§$¥ gg&%%mgﬁﬁ%?FrBhﬂﬁhe7above
description tHe theeséhitiCinvaht foL aNgesB L0 éffgégfegfy“ﬂth the 2
present invention, if a given ink contaliner is placed

applicable 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 26Y, 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
preparing 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



- it i ' i ' 10 when it is nounted
in the wong position in the ink container holder
into the ink container holder 10, the electrical signals and power Sﬁg{ce
are not 5 supplied to the ink jet recording chips fromthe main afse t%at
15 of the recording apparatus, meking it sinple for a user to realize
the given ink container has not been noupted, or that an ink contai ne][ ]
contai ning wong ink has been mounted. 10 Therefore, even in thedp??e o] ta
ink jet recording apparatus_enploying nmultiple recording heads differen
in driving condition (specification), the recording head and ink jet
recordi ng chiBReSERL notvertvEeR el {£ afgbeerdinkbrenvainennis nklaeédr ecor di ng
apparatus may. 15 be structured so that if an ink container is nounted |3to
the wrong post?i'dH ‘”f%‘%eﬁ"?%*meme*é%em'k opetainen hohdet be carrie
out. Such an grrangenent can nlmze the extent of the ink mxture within
a recording head, i MRS etho ProvFertalner deebdemt 10n of an ink
] et recordlnqjﬁgggL H5; qp cordlng head, and an ink container,
which are even hi é? 15 %ﬁﬁ#iﬁ%ﬁ RYife %?V%C%C%Q?BTZE sggt;ﬁpﬁg vi ew
of the ok capaing &l 4 180orh " SR80 ] 59%
enbodi nent of trﬁ} present i nverﬁf :[) Irgiﬁ: ’?ﬂv\?] T > ig?ge?%ifaaﬁp ?zkw ew
of the surfaeaddmdiie LPYAChe GldLSLS azi;gQa L § akin
container. In 28 Figure 8(a), CILe porJt % It‘?lte Tort Zittuit board,
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. In



whi ch 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 enbodinment is different
fromthe second enbodinent in that the black ink container 3K is provided
with two projections 26Ka and 26Kb, and algo, that both the signal

transm ssion line and driving 10 voltage transm ssion |line of the contact
circuit board 7 of only the black ink container 3K are provided with the
electrically en oré%on. The portions of the contact circuit board 7,

whi ch corresd%ﬁﬂu?¥ $631 t i Bhe tBo¥hiop  of ctlh¢ orentayt ciBc@bd| baardd26C of
the ink container. unit 3, are provided with the electrically open portions
27Y, 27M and" 27 COREHRIRIRI (O The ePRRe¢tive | propentpont?2dn 27Ka is

| ocated at a i tion P1. and_ electrically open _position 27Kb is | ocated
at a positicn#ﬁ§%#t$ﬁﬂéi%ﬁf%g§it+%h%°ﬁa§h%ﬁpre@%95%ﬂ7? ke Beartrbral |y

open portio 7 respon 0 the electrical__signa
transm ssi onnﬁgneé% ) aﬁgd%ﬂ?\%%gs%Jréja%leneFt rAS ek eh 1ines 12%e

respectively dideyam@ys e fasg orrespond in reverse). Before the
nounting of a 25 giveﬁliﬁk on %ﬁ%ef’into the ink container holder 10, the

The el ectrically open mort oo sBoR 4% Y9utf ket sedtsBheaBrOty. 11 om
transmtting embodiment in that the black ink container 3K is
provided 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 eléctrically open portions 27Y, 27M, and 27C,
respectively. The electrically open portion 27Ka is
located at a position P1l, 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



el ectrical signals, whereas the driving voltage transmssion line 12K is
prevented by the electrically open portion 27Kb fromtransmtting driving
voltage. 5 As for the positions of the projections 26Ka and 26Kb, it is
desired that two anong the positions Pl1, P2, and P3 are selected, in
consideration of the above described mangd acturing nethod. However, the
positions other than the positions Pl1, P2, and P3 may be 10 sel ected.
Further, the black ink container 3K may be left with all three
projections. Wth the enploynent of the above described structural
arrangement, ¥fY¥an?7Mk 0%t a7Rerrethestinany. t feoml trhnsmkteongai ner 3K is
nounted into tfe 5.€giition for the black ink container 3K, the ink in

this ink contarABrT1$2hot18Pats ed"ReBRRE hEhe ndrivingr vedtdgag chip 5 (bl ack
kL4119 SRl DEERNSP. o Pk Lt cEotding ehp. S camnct o o ven
unl ess both the'e rPea g 17 aRERYSRF8A PYnEhelrleatiroadiyvi ng
and drivi ng vt eade 8 T SRR EafEet Peino ndFiviadruokbageni |1 Uy t hat
el ment s, “anct haror ore, PO CREFE PE' Rl pReaiefFl 0% P65 Rt 8akPdi ng head
6l ect ot hermal - tF aneaie) vy rerenta. S8 P BB R P TR B S Ry 11 i s
set up so 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.



t hat unless both the electrical signal transmssion I|ine 11K and driving
vol tage transm ssion line 12K are rendered continuous, the el ectrothernal
transducing 5 el enents cannot be driven is that if non-black ink enters
the ink jet recording chip 5 which is different fromthe other ink jet
recording chip in the driving condition,z¢here is the possibility that the
ingredients in the non-black ink will be baked onto 10 the el ectrothernal
transduci ng el enents of the ink jet recording chip 5, reducing thereby the
recording head in performance. Thus, if an ink jet recording apparatus is
desi gned, for sone red86Adengadiyl ofhgnreaskncehyaiiter swaieth usi o have
substantial adverse 15 effects if it is nounted into a position not

i ntended for “RAF sURhRSE R B nElre eheetriwakontgnabr tnaysbbssgonen the sane
structure as jhe agf e _descri bed one. Further, when providing a given ink
container wth'¢ %r%? IFbisngevol nge vixamemissionel srei 22Kyard0 pl aced

in either.theféﬂgggéécgé gi qg& transmssion line or driving voltage
transni ssion TThe, Tnstead BfOUasstimi Pt e therprb) teansdecBgt o t he
et ety oS AOSRGE LD Ve s AL 508 gk AT 0210
cor eaponds 16 the o et rTsal T prar F R AR P K s 31 1 ocat ed
at the positidifflretde 1Ot 16 6%ﬁ¥¥riﬁfﬂjé% 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 is 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
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i ment of the present 1 nven
employment of such a structural arrangement, the

electrical signal transmission line 11K does not
become. continuous, unless both the electrically open
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
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
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
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

t he

15

are

of



fourth enbodinment is different fromthe first enbodinent in that a part of
the electrical signal transmssion line is placed on the ink container. 5
Figures 9(a) and 9(b)show the states of the electrical signal transm ssion
line before and after, respectively, the ink container is nmounted into the
I nk container holder. Here, the present igwention will be described with
reference to the electrical signal 10 transmssion line. Referring to
Figure 9(a), the electrical signal transm ssion line 31 through which the
electrical signals sept fromthe main assenbly 35 of the recording
apparatus are ?aﬁ%ﬂ???eﬁmhgglm%ﬂF 95 &hpapresenteinviodlionir eTporti ons

31a, 31b, 310f0899h glﬁ.dThe electrical wire portion 3la is extended,
within the marn asseRbryoSB8eRF {hedihbgeertr firay thppsiasts, fromthe

control porti of, the  nmin assenbly 35 to the contact point 41,
by which the %@bé'g§?€¥2% é??g PRI bnCB15Ne seLorhEEERYE BdIRA® cont act
point 41 of tHescop acliog! [t;board 37. The electrical wre portion 31b
i's extended fromthe c%ﬁt%%#ép%%n?iﬁﬁe%fo?hgh%oﬁ?ﬁc?oﬁF?éH?F-board 37 to
the contact point 43ap@hythe 6@QhaghaChi Wit board 37, 25 which is on the
surface of the contact %Frcuitqggaghd g§8$§éPHg%§ﬁeS%ﬁieéoﬁfaﬁﬁér uni t 3.

435, “on the urface of the eont ot el boa g BAEErEmha hebR "
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 3la, 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 31a 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



facing the ink container 33, to the contact point 44 on the ink jet
recording chip 4 side. The contact point 3le is extended fromthe contact
point 44 to the 5 ink jet recording chip 4. The ink container 33 is
provided with a pair of contact points 45a and 45b, which are on the
surface facing the contact circuit boards337, being positioned so that they
cone into contact with the contact points 43a and 34b as the ink 10
container 33 is nounted. The ink container 33 is also provided with an

el ectrical Wi f portion 31lc,.which is connecting the contact points 45a
and 45b. The @bnb‘?‘ha’i}i‘%ns‘b’ffﬁ% ebnthetcootact dBocant W3arany7 someti mes
be referred to as electrjcally open portion, 15 whereas the conbi nation of
the contact potTtd 4§hea:'rfbk takeel 32t rieathe cenpact i poidticadmy be

o oo 5 O SIER 15 R oSS LIS TRINIO SN o
Sianal transheea) o 14 i e eatad SREG iR et AR hid Sk avber 33 1 s
e = g o T SR
erbodi mont L gurs 10 e o B i RS oV i P 85 heac
cartridge, atwljicﬂ'l are A adelsdeddie éd&%g}"@rles contact circuit
board 37, being positioned so that they come into
contact with the contact points 43a and 34b as the ink
10 container 33 is mounted. The ink container 33 is also
provided with an electrical wire portion 31lc, .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 31lc 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



reof, after the nmounting of the ink container 33. The contact circuit
ngrd 37 fixed to the supporting menber 9 is provided with the contaﬁt ]
points 43a and 5 43b of the electrical signal transmssion line 31 t ro$ﬁ
which the electrical signals are sent to the ink jet recording chip 4. e
contact points 43a and 43b are on the bagk side of the contact mrcu:ctth
board 37. Although Figure 10 is the sectional view of only 10. one o e
ink containers 33, the other ink containers 33 are the sane as the ones

[ [ ' ' f the electrica
shown in Figure 10, in _terns_of the contact points o _ _
signal trans gé' ﬁrPFﬁéggl aFnatﬁiénénﬁéﬂﬁhgﬁ@ tphsheostidet wapdsnt s 43a

37. However, the
and 43b are p nt act circuit 15 board
| ocati ons of %ﬁ%ﬁggﬁtacfgeﬁs eaﬂﬂuHEBnﬁooﬁthﬁeéBkt§°B§aﬂnﬁrtéa to those

' ' mb t he y laced on the electrical
Qpréhlzpee6.Oggg?ﬁ%nt§€£c§%?aln r §r¥sg?'ﬁ§§?$eﬁolﬁP8 FHBPPRkiRENt ai ner

hol d 10, a }h&rE&RPIg 2 rou h th hol. e of the supporting
ngan; 9, cadging ?h% ?at%ﬁlng %v%?yﬁ7£$ 55@% mP?ﬁnché3ﬁr6P€ct|on 16.

3 (52 T ASETL OBkt MBI, L,

i nal
7 by the resiliency of the latching sig
transm ssion threudl wisicHi 6KONE1HHEHSREL VB aiQeafgn%lon % P%S 43a and

43b. The ink container 33 has the electrlc W re por ic as a
part of the elmktietatesopdihgtERNSM SSITHE 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. 1In 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



line 31. Thus, as the ink container 33 is nounted into the ink container
hol der 10, the electrical wire portion 31c cones into contact with the
contacts 34a 5 and 43b through the contact 45a and 45b, all ow ng

el ectrical signals to be sent fromthe main assenbly 35 of the recording
apparatus to the ink jet recording chip 4 to drive the el ectrothernal
transducing elenents. 10 The contact points 43a and 43b, and the contact
poi nts 45a and 45b, are structured so that they can be coupled with to
each other. For exanple, the contact point 43a may be in the formof a

projection, whtTed% ®hRAEBNPActhpophectiBicabysbenah thahbrifsisnof a
wre portion 31c is fornmed of

recess, as shown in Figure 10. The el ectrical

el ectricall yrfjol?ﬁlu&i vg‘hd'b"c'alafs dilte ik manfrainer Ibriediourdted hntdak

cont ai ner 33_@¥ tm%#coIO{ ol di ng mhe? the ink contginer 33 i s nol ded of
resin. The use 20°0f T LLIOF hldeRglfrakeReieleotsibak wirel i minate the
Iabor.reqm|%¥ﬁ£{&é§t§¥¥1tgﬁ%elecérigaltmﬁre _portion 3lc to the ink
contai ner 33.° 1ncrdental |57 SWtht?1CPRt At ekt ythe gembadestBeai nk
CONLR e o RN ABUeloB eIy LS Tk comainer 28
cont ai ner i 1sa T an 55 TR I s B L ReR EafSu ke porton
3lc. 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 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



Qbvi ously, the electrical wire portion 31c may be pasted to the external

j acket of the ink container 33. As described, with the enploynent of the
above 5 described structural arrangenent, if it is attenpted to drive the
recording head without fitting the recording head with the ink container
33, the electrical signals outputted froggthe main assenbly 35 of the
recordi ng apparatus cannot be sent to the ink 10 jet recording chip 4.
Therefore, it is possible to prevent the el ectrothermal transducing

el ements fro being driven when ink is not in the ink jet recording head.
Thus, it is poSsTHPte 2% pre’THech thebehactphcal wianei psriebnrecer di ng
appar at us, aqwgnk %ei recording 15 head, and an ink container, which is
highly reliable t9% that tReef ¢ e HeabosiTei PoTyionaslenkayngeedi ents  wil |
be baked ont lectrothermal transducing elenents by an excessive
anount. Al't hgqgg]{&?cﬁi%o e%%cﬁ’ﬁg%n%* ekt eREntheoinkveontannems3descri bed,
i n the above, with rekgrggge .ho the,gkectrical signal transm ssion |ine,
the effects of the appl i cartdRe8r VHEPpLBEeRMPLAYBARLoAL: Shet BBOWR Vi Ng

doscrrbedappl 2 ar o ke A Sendin [ To trenttneredal signa
embodi mont of "t he Breant S0 MRt iT B EFEEFer Bence to an ink
cont al ner 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
will 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



i ni i ication of the present
ntaining color ink, the effects of the applica _
{ggeﬁ?ion to gn ink container for containing black ink is the sanme as Ehe
S effects of the above described application of the present invention to
the ink container for color ink. |In the case of the driving voltage
transm ssion wire, by providing the mainsassenbly of the recordlngd_
apparatus with a circuit for detecting whether or not 10 the reCﬁr i ng
head is provided with the voltage from Lre Pomgrtsg?rfﬁedgigggnzee
imnary ej.ecti eriod, it is possible to dete
?;ﬁ;;ﬂle) gf %ﬁvenﬁ%ogoﬁﬁé|W@PewﬁﬂﬁguFeﬁ&Fﬁﬁgeatfengo?nfﬁgfunﬁ?gﬁ?zolah?S ]
conta

detection of e RLESERGS absence), 15 of an in

concept ual dra&nng shomnna t {8 e§:ﬁefﬂlE?F}?§§§§E§éﬁﬁzﬁfﬁg}nugﬁz)pfggéh?n
vt recorgbgglgg@qogahkrkgg BrfﬁePgIéPV8H§HPB 58t @Bednknhe el ectri cal

invention. This drawi ng s
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3K, ich contain 25
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33Y, 33M 33Cpraﬁdn83knﬁéﬁtD_bﬁVthghe‘M.LBE 88&%?%89 £AL 8o Ong&gRS f’ 'hZC
31Mc, 31Cc, and 38 31Kc, which are on the surfaces ther
In the case of the driving 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



ircuit board, and the positional relationship of which relative
fgntﬁgtiﬁL gontainers to which Phey bel ong are differentiated based on the
color of the 5 ink they contain. The electrical wire portion 31Yc is
provided with a pair of contact points 45Ya, and 45Yb. Simlarly, the .
electrical wire portion 3IM has a pair &f contact points 45Ma and 45Nb,_
the electrical wire portion 31Cc, a pair of contact points 45Ca and 45Cb;
1.0 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 co%%%ﬁt Woirksaraseyn bhe a8yBacesptberdef fathng pher of contact

ints 43Ya and 43Yp. [n other words, the electrically 15 open
?3:203ntinuou%?n %?Fi%ﬁr29¥tahﬁa56nnéﬁﬂiUhe pP8ibhena8yrailatposshipned so

' ' - ' [ he case
that they dirggtly. oppose each other. This set-up is the same in tl
of at he i%k coﬁfa‘?’%ﬁ?% ?%fa’é%'ﬁ%rteoFla?s.lmBeFBPEa%herﬁnﬁﬁtWhgcbf thew i nk

and 31K ar e KOpoR FEETAEEReRE W0 hERET, 68 Fle' eptarport rbme 47v, 4a7m

and 31K are kept df scontinuous
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nounted, the contact points 45

contact pol Ngrddidediifs 6?1, pd FEPGEI LRt Yot | Do PLIET (U005, SN0,

electrically open portion 47Y cones into contac Ehe _ _
el enent 48Y, SWmKiIgrB, the ROBSELEECAD WIEYCHLPE1YE! LML PRLLT Oy Qf L he ik

et of contact points 45Ma and 45Mb: the electrical wire
portion 31Cc, 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



ing chip 4. However, if an ink container, whichis wong in the
Lgfgﬁdgfgthe Pnk it contains, for exanple, an 5 ink container 33N}||so o
nmounted into the position for the ink container 33Y, the electrlgﬁ yf Pe
portion 47Y does not contact with the connective el enent 48M gre ore,
the electrical signal transmssion wire 33 is not errpneouslé_na ? o the
continuous. Incidentally, 10 although, in the above, this enbollnFn o !
present invention was described with reference to the e!ectrlcah S|dg_vin
transm ssi on E%ne th% ap Iiﬁation of the present i nvention to tei rl'beg
voltage trandti 88F8APLEnECyALiYE the ¥ehdows pestian e thlsoviaklFedescr i

' ' ' t invention to the
effect yielde ae application of the presen
el ectrical sigﬁQFrhgggngﬁ% S?Oﬂ line, as they are in the fourth

[ EHRR [ ' [ his 20 enbodi nrent for four
nbodi nent. The four i containers int | 1 _
iGnks of different color, ?ﬁg’f c#k a&né‘,nicéﬁ?%él%ﬁf ighediowreng i ng f our

' S 8 and 48K, di.fferenti ated based on the
ggrgfcg}V?hee%ﬁﬂgﬁ%hgéggﬁ,é?g%Péu%hnggtF83Fa1853e%PﬁkeﬁéﬁpéFneP§ formed of

resin. Ther ef ohR, cOAtHiREr088Mt YPE ngﬂgéalkh%ogg gnggﬁg ggg:%g eto

to
manufacture the four types of ink contarners,” ( Fe to
easily nanufatherﬁnkheoﬁaainéyp§§Y9fth@kef@@%fi9§i§y49peﬁhbggtHEH'n]Z'ng

t he i nk container cost.
47Y does not contact with the connective element 48M.
Therefore, the electrical signal transmission wire 31Y
is not erroneously 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 tﬁe 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 ink 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 easily manufacture the four types of ink containers



Further, not only can the erroneous nmounting of an ink container can be
prevented by varying the nmultiple (four) ink containers in the positions
of the 5 electrically open portion and connective el enent, but also, by
varying the multiple (four) ink containers in configuration. In other
words, even if the multiple (four) ink cgntainers are identical in the
positions of the electrically open portion and connective 10 el enent, the
problemthat an ink container for ink of a given color is erroneously
nounted into the position for an ink container for ink of another color

can be prevertite byivanyzihggt tice nihk i bt S48 Odoshe el ectrically open
portion and connective elenent in 15 configuration as descri bed above, for
exanpl e, giving one Bertbertheotl eallyi cahl yhepedrpaebu@nmdusichayl ar
shape, and second set a rectangul ar shape, and so on. As described above,
if an ink coftfhidferink centairenstan npwpeevented thye posyingntreserved for
a 20 specific jnk container, the electrical signals and voltage fromthe
mai n assenbl Y"H¥tiPI&cGrlRY inkprentatners ot theppds btions anf i tike | et
recording_ chip. Therefore, it can be easily detected whether or not a

gi ven i nk°cortiHEriGlih IRRN iRAT AR AN rComent tee  ebemkmt , that an i nk

containeris;gygoanusuy mounted into the position reserved for a specific
ink contai nér-°FPurthefPTE RS the il irlke offor) nink ezomtiainescwrii ng

appar at us e”%o%@fb%x‘ﬁ%ltdrp' € 1% El%irnglor}%asqs 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 containef is in the ink container
25 holder, and/or that an ink container is erroneously
mounted into the position reserved for a specific ink

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



different in driving condition (varied based on ink color), the recording
head and ink jet recording chips are not adversely affected. Myreover, the
conbination 5 of an ink jet recording apparatus, an ink jet recording
head, and an ink container nmay 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 mnimze the 10 extent of the ink
m xture in the recording head, nmaking it possible to provide a conbination
of an ink jet recording apparatus, an ink jet recording head, and an ink
contai ner, wietPTdiny erppaxdiess iempleyimpinilyipld Feor@idd héads
conceptual drawing of the electrically open (discontinuous) portion and
connective el®HEFRTYAt the drboinly nepinbhiti @ar tvaxiged | Basédeosi kil embodi nent
of the present jnvention. This draw ng shows the relationship between the
el ectrical 26CSIYra tharerecding Iherd anf tink ciett acecooding chips eof ,

pl aced on the surface of the ink container facing the contact circuit
board, as doeasrel:irb%‘r eac%i‘?rseﬁ?é 3ifie it ai Moregier .53 hen qombsinatidedi nent  has

four ink.containers  53Y,, 53 53C, and 53K containjng 25 yellow, nagenta,
cyan, and’bl a%c al{hnklin,k rEh EFIVHII APRTA Yhe ahidBni&k ner unit in the

i reoor e on SR S A0 A Sy e g e
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 container 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



i i i i ith an electrical wre
65Mb, and the ink container 53C is provided wi
Sg?tion Sl'yc and a pair of contact p0|nfs SSYa ?nd'?ngbr?igﬁm§;$£’o$h?he
ink container 53Y is provided with an electrical w _
i i i SSi f contact points 65Yc
lectrical signal transmission line, and a pair o _
Snd 65Yd, in agdition to an electrical wige portion 5lYc and a palL_of4
cont act boints 65Ya and 10 65Yb. Therefore, The'lnkljei regﬁ{gg?gncl:ﬁe and
i i ran
does not function unless both the electrical signal ansm ssion
i Vi Itage transm ssion [line of the ink container
ggh?:ﬂgoﬁg. I%irBtH@Ft@BndéiMphasdsatpaprfbfthghpaamsggngg %ay?L gf 15
iability. In_addition, the ink cont ai ner 53 I's provide .
Lglnlngglt: i/eyel BhenboMBdeang Sheahnk| sontpiakr \ﬁBCGlFObﬁ:bO?.dEaKﬁljiggidoﬁ F?In re
. s oyl
tact points. 65Ka_and 65Kb, of the driving vo tage rans (
gzKCOHZO anpaage%%ﬁﬁ Ebfifdcvive BPERdAR Adde epdod paiel o€t toaghowi I e

i ' i i Kc and 65Kd. Further, the
ortion 5| Kc r of .coptact points 65
Eontact point%8£§E% 9%%% %%ﬂ083¥g°electrlcally connected to each other

i t hi i i he 25 electrical wre
within the ink contai K. Ln other words, t _ _
portion SFKC iS provi ggge\?’mgfh & |&In?‘y CoadRteere d 3¥nwd sc prevddede el ements.

Further, the yikn &onipboersS3K s Brovided with an electrical wire 43
portion 53Kc and a pair of contact po
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 pair 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



65Kf, of. driving voltage transm ssion line. Therefore, the ink jet
recording chip 5 does not function unless both the electrical signal
transm ssion line and 5 driving voltage transm ssion line of the ink jet
recordi ng head become continuous. Also, in order for the electrical signal
transm ssion line 51K to becone continuogs, both of the two connective

el enments have to be placed in contact wwth the correspondi ng contact 10
poi nts. Thus, this setup further raises the level of reliability. By not
only providing the recording heads with electrically open (discontinuous)
portions, butP3F5don 93KGi aRdtAcPaik efncanhact poihhs 66KEI guaati on of 15

el ectrical mﬁ§$ £ nugbeé of_electricallg open portions, and position of
the electrica 6 op®h- poftY bRy ¥eltageckraeemissien lines phssidferdp

e e PR SER Shealel bl Soh TR S e
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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 points.

Therefore, each electrical wire has to be made wide



i correspondin ortions of the ink container. However,
&fggﬁfagmthg grgctricalpmﬁresgag descri bed above results in the anreas?he
inthe 5 electrical wire cost. Figure 13 is a schematic dramqna S Orn?%ers
rel ationship anong the ink containers, wires placed on the in gonfathe ,
and the contact portions of the electricgl contact circuit board o Jhe
ink jet 10 recording head. As shown in Figure 13, increasing :n siz o
contact circuit board 204 of the ink jet recording head resudts IB c
increase. Therefore, the contact circuit board 204 is desire tﬁ fe R
minimzed in SP2EINt hitn lelas tr atgenien enfd,Cltd trel1ably ¥ode aRqYah for
contact pad 209 to be placed electrically in contact with the ngbg
e b7y, e 207k are Pt o e e o S 2 P he | nk

207k are nounted into e ink j )
ggzggiﬁgzg’Zgggn5ﬁ8n2§7n1quemhrchWéﬂenhngnthd fneéhfigi?tﬁ}?ﬁgrggggnﬁgcihe
i j i ead, are allowed to cone into con
L?FCL?: bgggg&géggiaﬁgr€9§V?h€eFHRt§oﬁPa¢herinzméhsandn2®E¢ are not allowed

i i i i d 204, for structural 25
to cone into nt act th.the contact circuit boar , _
reasons. %her%?%?gFlF%&tWFEeSQQEch enbodi nent, in order to make it

i 45 absence of all i1nk contai ners 207
pOSSIble to deFeCt th%i%&%%FQEF;ﬁg a schematic drawing showing the
even if there is

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

10 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
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



such a spatial limtation as the above described one, the driving voltage
transm ssion line 102 is partially placed on the ink containers 207k and
207c, and the 5 ends of the driving voltage transmi ssion line 102 are
provided with inter-ink container electrical contact points 106 so that
the portions of the driving voltage trangiission lines 102 placed on the
ink containers 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.

Al t hough, imbsenaeovt abicinkedosetatnehsenbodegent it BReSEr Ygt ur al
arrangenent is such that the driving 15 voltage is transmtted through the
portions of tHecht@apRatial ohinibetisonlast hrenabbee absthebbaapsgi ssion
lines 102 may, be increased so that the electrical signals fromthe
recordi ng appHrat ¥ %iRg s¥ebtage ahsansméssibnolghet he2t 1ansarssaony! i nes
102. 20 Furtgﬁi tge transn ssion lines 102 may be extended beyond the
edge of the 32 W R 1hk comntalnersta07whané 26ectrandntssion |ines

cont ai ner "ol c0res i W88 EEAP1ng el Eees o eanémienton 25ing 102 ends of the
arrangorent TerostfF OO e Cho ot Parasy el vt Tivel aontectbe 46
bent when t heyd itk £O1d @1 1878020 7+ 1L oL J%I%s?déf 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
pPlaced 6n the ink containers 207k and 207c. Although,
in the above described seventh embodiment, the
structural arrangement is such that the driving

15 voltage is 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



Therefore, the structural arrangenent such as the one shown in Figure 13
Is preferable, in which the contact points of the ink container 207k, and
the contact 5 points of the ink container 207c, are placed on the surfaces
of the ink container 207k and 207c which will oppose each other as the ink
containers 207k and 207c are nounted intgQ.the recording head. Mreover, it
Is desired that the electrical contact pornts 106 of both 10 the ink
contai ners 207k and 207c are nmade elastic to inprove the electrical
contacts 106 in reliability. Next, referring to Figure 14, the contact
circuit boardP2B4 wWhencsheadnkpoohitannefrst 207 Bke GQRlaitagy, 207 are
structured so_that contact pins 10la 15 and 101b through which the driving
vol tage and elBeEefesr. sithrabssracsuseit arrahgemenk jselchr eeordien@nechi p are
pl aced on the Rack side of the contact «circuit board 204 solidly fixed to
t he supporti ng°HBnbBr F3gyreThd fpanseifesabiel i ne whithe thenicaeitadd Circuit
board 204 are_discontinuous between the contact points 10la and 101b; the
dri vi ng voltaﬁglnﬁfaﬂgangi6ﬁkIFﬁBFaéPe§lé@ﬂkbcahdstgaabonman$nission

line, is disc | pyous. t hough, in this _enbodinment, the contact pins are
pl aced on thegg%%ggc?ECFQ%U?PE230853F8e50397Fhi§r?sphépedandathey; t hey may

be placed ong} CLEI ire tape.203. The ink container 207 is
firmy held aEa?ﬁ%?éghé£sg§%o¥%%n8° AHBPT 2887k a8RA4207enwhighepiddl e in

the ink contahpessfobden SPBerPYstPle ink containers 207k and 207c¢

are mounted into the recording head. Moreover, it is
desired that the electrical contact points 106 of both

10 the ink containers 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
container 207 are structured so that contact pins 101l1a

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 circuit 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



| ocki ng claw 103 and the projection of the latching |ever 104. Further,
the ink container 207 is kept pressured toward the contact circuit board
204 by the 5 resiliency of the latching | ever 104. As described above,
designated by a referential nunber 102 is a piece of electrical wire. As
the contact pins 10la and 101b are placeg, in contact with the transm ssion
line 102, it becones possible for the data to be sent to 10 the ink jet
recordi ng chips 201 and 202 fromthe ink jet recording apparatus through
the contact circuit board, nultiple piece of electrical wire placed on the
mul tiple ink Ebataeaeptaceecin thedihkecbh&aiﬁéecthHEQrg@b,tbgngﬁgcing
elements. In this 15 enbodinent, the electrical wire 102 for the ink
cont ai ner 20719PSkingj etawol 08| ariibtbewprejbatviag bietheonhdehingi nts to be
placed in contact with the contact circuit board 204, and is pasted on the
ink cont ai net®%®7. 106, WHUFther i Hehe rink ornraiatorer 2077 sis ucép ed as

descri bed above, if ap attenpt is nmade to drive the ink jet recording head
when al |l the PRRSTORE iFl%Y’%ggO‘?hea?@nﬁ@@ti airaeitnkosodt abnebyhohder, the

driving ol t fromthe in assenbly of the ink jet 25 recording
apparatus%is ﬁ%$1£%%?0¥09¥ﬂgh?n atehing ob@yer ny04hi hs Mesefidred the ink

Lecording ohi 3o or iSSP LR BT ReTRA  Thervmker 102 55 a |0
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 placed 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 piece 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 is 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 is 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



ingredients will be baked onto the electrothermal transducing el enents by
an excessive anount. Therefore, it is possible to provide a highly
reliable ink jet 5 recording apparatus w thout increasing the costs of the
contact circuit board or electrical wire tape. Figure 16 is a schematic
drawi ng showi ng the rel ationship anpng thg 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 enbodi nent of
the present invention. This enbodinent is simlar to the seventh

enbodi ment, ekeeprdingtchips ehbmithatnhgi she Seehterni Bhhbetpunbgk of the
contact points of the ink 15 jet recording head and ink container than the
seventh enboth¥Eedienhsswill be béikedtowtowhkra aléetgetReemals not
avai l abl e, on_the surface of the contact circuit board facing an ink
contai ner, for*¥MedeohRGcelpnemts by ahi ekcesisivenamotntir Clidrdeardl, i s
placed in 20 confact with its counterparts on the ink container. Referring
to Figure 16,7t htS iPRSEHRtai terPEpYide0a Iighly oveliableontki pets 701, 702,
703, and g04,r gcgi contain %ellom@ magent a, cyan, and bl ack inks,
respectivély. Each tThk TORTEThes Yithewhitherepsinant?s edstsrogal wire

711, which isgh &he nt,surface of the ink container. The electrica
wire 711 is proviéed gé\n{)t FECBRT PR MEre ekt iga ki wire ckgpect poi nt s

712, 49" which are |opabfeaici B8 §dindhatlE SLESLLTEhMALS ene

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 container 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,



711, so that only when all the ink containers are in the ink container

hol der, the transm ssion line, inclusive of the electrical wres 711,
becones 5 continuous. In this enbodinent, the electrical wires 711 are
used as the parts of the transmission line through which the driving
voltage is supplied fromthe ink jet recgiding head to the ink jet
recording chip. On the ink jet recording head side, the electrical 10
power voltage transmi ssion wire is made di sconti nuous between the contact
points 710a and 710b. The contact pin 710a is positioned so that it cones
into contact "ii¢h ape boeatedcat vheeeddd pFathd emetbeibgk weeat ai ner

702, which is_to be placed in the center 15 portion of the ink container

hol der, and thkl. ef@cthatapniy rehen aht th& toktabneair@2scapseghed to the
contact point,_710a becones connected to one end of the electrical wire on
the ink contarHeriBH1coRtRineE helde¥. che ot rahsmiésetoni tahewire on the ink
contai ner 20, 701 beconme_connected to one end of the other electrical wre
of the ink comtarhetv¥oX e ebrohricak wiresyTil. thecenestrical wires on

all the ink iners 701, .702, 703,_.and 704 becone connected, and one
end of thg el('gc rﬁ:%ﬁ'usv\l r nor#‘tlﬁe %“%szﬁ'eéﬁm diferelmytrisral eixstsher i nk

cont ai ner pl | center of the ipk container holder, is placed in
contact wt ha{: e E%:]{)bnt%%ed pallyn %eOb?aW§ °% hERenbY R sRhEsEen binehe above

described st riuatdiigd ﬁHféHEEH@”Hri§EHa‘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 704 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



ink jet recording head is fitted with all ;he i nk containers, it
ggzgaeghgossib{e for the griving volpage fronlthe mai n assenbgy of Lreslnk
jet 5 recording apparatus to be supplied to the ink jet reﬁor Ln?hg iﬁk
through the ink jet recording head. In other words, even thoug  Phe ink
containers and contact circuit board in Ehls enbodlnent are sga etaCt
t he nunber of the contact points than t he®? nk ;0 containers an (r:]ond -
circuit board in the seventh enbodinent, the |nk_Jet_record|ng_ ea ﬁeads
not driven when there is no ink in them as the ink jet recording

[ i B ' t. the ink
i ondognbbdi above deech@bedekiFuBRhrAY AFRGNGRRGELN LR
:EgﬁggiZﬁfs are baked onto 15 the el ectrothernal tra§s§UC|hg eﬁghents by an

' jet i i ks LahlLy.reliable
no@fterThbeefinkejet recpe@shll Beh@ PEO¥i@eeqdwRitghly 1M el i
?ﬁﬁefZvaegording apparatus. In this enbodinent, the ink jet recordi ng head

| ipki hhet ' ' f the ink
i i t Bheolirki akntanneraer stdbétemnest pbBsihee2@os0kpr O _
{ﬁeglzgﬁ?arg. However, the present invention is also applicable to an ink
j et recordi ngdThEiRgt vobtaget framuiha m&iniaksémnlglagrﬁhdl&%grgg?slBlu;he

' they container, that is, the four ink container _

faLOLD?L %EE %%%%5?%% s3PPaFabues ekanpeesuppliad tonthenenkcgatai ning ink of
light cyan color, an ink container containing ink of I[ght magent a col or,
etc. 51 Fi gut®CI8IRY LCRLIRS nERFRUER athgimhovehgrecording head. In

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 containers 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 pPlus two more ink containers, for

25 example, an ink container containing ink of light cyan
color, an ink container containing ink of light

magenta color, etc.



[ [ [ in which the four ink
her enbodi ment of the present invention, in ch _
2ggtainers are varied in the configuration and position of the elecprlfal
wire 811, 5 and the configuration of the inter-ink container electrlfa
cont act boints 812. Wth the enpl oynent of ;he strﬁgpur?!oﬁrg?ngﬁnfzk i ot
[ [ It i [ [ a conbi na
shown in Figure 18, it is possible to_prg¥| e : _
' ' ' d, and an 10 i nk contai ner,
recording apparatus, an ink jet recording head, al nev
[ [ [ [ t adversely affected by e
ich is even nore reliable in that it is no : ( :
rﬂsertion of an incorrect ink container. Figure 19 is a schematic draw ng

[ i i [ i i |4 15 wires
] the relati onFhigurangy itshe isthertRl ¥y R] SHdWGH . \
;ng%ggon the ink containers, contact points of the contact <circuit board

. : . O : D f shherprasent
k j enptherdempodiimeds bf the pestbnenbadbReRALAOf 1hhen _ _
?Lvégfigg. {n this enboginent, i nk containers 900, which are identical in
si ze, confi gutBgiBAurahakt penpainers a2d Ohrﬁﬁﬁ?iﬁlﬁ?b mnrefgﬂﬁk 2gﬁtainers
: I nk containers fromwhic our types of .
Sg‘il Oyggzas 9?)%‘@“34{:%3’9!@14,10{1 handi ppagtpant efnshef edbcehiane waickf gnenti ated
: ’ ol of. of the inks which they are to contain, are _ _
ggﬁﬁ?aﬁ?u%gg.gﬁ%réh%5085559?¥€5}99,Ofhéhﬁolnt9n31ﬂk4coﬁtahﬁeeIectrlcal Wre

: . . o
911 of each |é$éggpég%£?éoa e burned away with the use of a | aser

mechani cal | y Tenoves Phachskobnts 8b2. cyfitdy the cmiploynment hef | i ke, as

shown in Hfﬁ%ﬂ%]éMfﬁctural arrangement shown in Figure 18, it is
pPossible 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 points 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



in order to give the electrical wire 911 a predeterm 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 mounted. Wth the
enpl oynment of the above described manufacturing nmethod, a single nold can
be used for manufacturing various types Qi ink containers, that is, 10 ink
containers different in wiring pattern, nmaking it possible to provided a
conbination of an ink jet recording apparatus, an ink jet head, and an ink
contai ner, which is nuch easier to manufacture, and nuch |ower in cost,
than that in €wktérysa dmbddi mnemt thes 1Akedesy i RMEADAY & 1 dird NEo pege Of
the recording head cartridge in accordance with the present invention,
unless it is tBreEderytejgive thehelacprbpal wisbep1ofacorrect ink
containers, the driving voltage and electrical signals fromthe main
assenbly 20 oPredeeerrined bpphennughick aotresponds t&ethakcpebr recording
chi ps. Theref0£e when no ink is in the recording chips, the

el ect rot her meP™ t FRASHMK| B 18| EPre@eBtahnt hthahkif et thecpodingonhips are not
driven. Thergfore, the problemthat ink ingredients are baked 25 onto the
el ect rot hér ma ?r%ﬂgdﬁ%?ﬁﬁl%?ﬁn%ﬂ%g?rorlﬁh% whigle ptobsehp bees not occur.
The i nk contqhggﬁ & e varied in the position 53 of the electrically open
portions of the eléectrical

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 drivén.
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



wire placed on each ink container, the configuration of the connective

el ement, and/or the nunbers thereof. Therefore, if an ink container
incorrect in the color 5 of the ink therein is nmounted, the ink jet
recording chip is not driven, preventing thereby the electrotherna
transducing el ements from being adversely;affected. Further, whether or
not the driving voltage 10 and/or electrical signals can be supplied to
the recording head can be detected by the nain assenbly of a recording
apparatus, making it thereby possible to detected the presence or absence
of a given inkf thateleetriFhdipgf open pbrisonsssEbthet 81pEeYidg1a 15

conbi nation of 'an ink jet recording apparatus, an ink jet recording head,
and an ink cofit&fnRtacefien eacheibkompuhhined, hthbl goneliabheiofurt her,
with the enploynent of one or a conbination of the above descri bed
structural 20°%%GrtRfigerRRestivial eemanpy oped/aunbke pimbakscoheakser s,
which are corfect in the color of the inks they container, are nounted
into correct i&&f?#%ﬁ%; LheaRoinkofentahpes| teeprract signtheandlor driving
vol tage fr.om %h@hgai a senblg of an ink jet recording apparatus 25 are
not sent to the fecor |n§h%ﬁ?b 1§hBeRRrbed; the iekedeforeeendingransduci ng

Fecor ding 54 ChE en oh ArhleRT LSV ERELN chheRe bRt ek
electrothermal transducing elements from being
adversely affected.

_Further, whether or not the driving voltage
10 and/or electrical signals can be supplied to the
- recording head can be detected by the main assembly of
a4 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



i ngredients are baked onto the electrothermal transducing elenents, or the
| i ke 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 the ink therein is nounted, 10
the ink jet recording chips are not driven, preventing thereby the

el ectrot hermal transducing elements from being adversely affected.
Therefore, it is possible to provide a conbination of an ink jet recording
appar atus, anhppl gchtipsecoTdengfbead, thedpadbiek tha€OpLRi ner, which is
much higher in reliability. Further, it is possible to detect the presence
or absence ofngrgiientisnkreobakiedeontty dakcellieagrodheri@l Min assenbly
side, that electrical power is not being supplied to the ink jet recording
heads. Ther ef bF@nsApc3pgi 1gmenitsl. e oro theoti#ed parobdehi, nd@oiedn nofc an i nk j et
recordi ng apparatus, an ink jet recording head, and an ink contai ner,
which is inexBERYFve and highly reliable. Wile the invention has been
described with 25 reference tg the structures disclosed herein, it is not
confined to the detai " SettHorlk condaimesrsapstiest iion tike ipdtendad, t o

cprer such mgbLESaLR0sof! 2RaCBBRELCR" P LnE TRt L 1S, 2V PO of

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,

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 is 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



i nprovenents or the scope of the following clains. 56 WHAT IS CLAIMED | S:
1. Arecording 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 | ead and an electric signal supplied through an
electric signal wiring lead to eject the ink; an ink container containing
ink and detachably nountable to the recordi ng head; wherein at |east one
of said driving voltage wring |lead and said electric signal wiring | eads
include an el ectrical opening portion, and said ink container includes a

connecti on eltid@ijesAtasd MBS iddnd) wi@Li D%k Hd Fgﬁg | C eni ng portion,
and wherein when ink container is nounted fpolﬂ al déér e(?(;éor |eng head

cartridge, timpreventdritealoopaid e tdonH OSKEH . connection
el enent to establish an electrical d(?(3{1nec{"ﬁﬂoﬁsﬁ.fa 2. Al{r:a/ec%ir}%%%' head
cartridge Caim1l, wherein said cartridge conprises a plurality of such
said ink containers for different colors, and wherein either one of both
of said driving voltage wiring lead and said electric signal wiring | ead
have said el ectrical opening portion depending on colors of the ink
contained in said containers. 57 3. Arecording head cartridge Caim1,
wherein



said cartridge conprises a plurality of such said ink containers for
different colors, and at | east one of positions and configurations of said
el ectrical opening portions of said ink containers are peculiar to colors
of the ink contained therein. 4. A recot®ding head according to Claiml,
wherein said electrical opening portion is constituted by electrically
insulated two contacts and a swtch connected to one of said contacts,
wher ei n saWdAT nkS CbAIMERedShas a projection at a position facing said
swi tch, and wherein when said ink container is nmounted to said recording
head cartridge, said switch is depressed by said projection to contact to
another said contact so that electrical opening portion is electrically
closed. 5. A recordi R@dRadipHddd e i dad, coigFEsingsai d el ectrica
opening portion is constituted by electrically insulated two contacts, and
said ink containerahfscera®ngerta@nhaivingg ancdtkatiex pesddrdimg f aci,ng both
of said contacts, and wherein when said ink container is nounted to said
recordi ng haap fmartvege, dstven copnecdrbningr voythgad sapptidelds both  of
said contacts to close said electrical opening portion. 58 6. A recording
devi ce conprhmough sai dirieing dvobtagadwianitgi igeddehdnad edeayrione of
Clains 1-5, wherein by detecting presence or absence of

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

connection.

2. A recording head cartridge Claim 1, wherein
said cartridge comprises a plurality of such said ink
containers for different colors, and wherein either
one of both of said 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.



el ectrical 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. 7.7A devi ce according to C aim 6,
wherein when said electrical opening porﬁ?on is not discrimnated closed,
a refreshing operation of said recording head is not carried out. 8. An
ink container according to aimb5, wherein a connecting wiring |ead
provided in said ink container has a conmon configuration in an
unprocessed stage3- and ttecqutinld ddad) dartgindge bylaim nhchherginor | aser
machi ni ng.

g said cartridge comprises a plurality of such said ink
containers for different colors, and at least one of
positions and configurations of said electrical
opening portions of said ink containers are peculiar

to colors of the ink contained therein.

4. A recording head according to Claim 1, wherein
said 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
switch, and wherein when said ink container is mounted
to said recording head cartridge, said switch is

depressed by said projection to contact to another

said contact so that electrical opening portion is

electrically closed.

5. A recording head cartridge Claim 1, 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 head
cartridge, said connection wiring lead contacts both
of said contacts to close said electrical opening

portion.
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6. A recording device comprising said recording

head cartridge defined in any one of Claims 1-5,

wherein 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.

7. A device according to Claim 6, wherein when
said electrical opening portion is not discriminated

closed, a refreshing operation of said recording head

is not carried out.

8. An ink container according to Claim 5, wherein
a connecting wiring lead provided in said ink
container has a common configuration in an
unprocessed stage, and the peculiarity'is given by a

machining or laser machining.



