2158778 1 Liquid Injection Recording Head And Liquid Injection Recording
Apparatus 5 BACKGROUND OF THE I NVENTION Field of the Invention This
invention relates to a liquid injection recording head and a-liquid

i'nj ection recordi ng apparatus. 10 In aliquid injection recording
apparatus, it will be desirable that a_liquid. injection record- ing head
(hereinafter referred to as the recofdﬂng head) can be %ﬁg ted and
di snounted with respect to a carriage for the purpose o% gde‘ﬁ ce 15 or
i nterchange of the recording head. Therefore, in order to supply a driving
power ang a signal to the recording head, it may heretofore be considered
to provide electrical contacts on the recording head and the carri age,
respectively, and BifdNgd: A8iggtdrscRecosiingntigadsApfl the two i nto contact
wi th each ot her mhia t he recordi.ng head wi |l be nounted on the carriage,

t her eby acconpl i shitt§%fe T2dF5EH°8: Rereraing ABPREAERSand the signal to the
record- ing head. WMst recording heads are of the type which 25 may be
nounted on the carriage and therefore, the electrical contacts of the

recordisng BRagcrbuNpPor! aken revenrrem t he recording head by flexible

Field of the Invention

This invention relates to a liquid injection
recording head and a liguid injection :ecbrdiﬁg
apparatus. | |

10. En a liquid injection recording apparatus,
it will be desirable that a liquid‘injection.record;
ing head (hereinafter referred to as the fecording
head) can be easily mounted and dismounted with
respect to a carriage for the purpose of maintenance

15 or interchange of the recordiné head. Therefdre, in
order to supply a driving poWe: and a signal to the
recording head, it may heretoforé be considered to
provide eleétrical contacts on the recording head
and the carriage, resﬁectively, and bring the

\_20 electrical contacts of the two into contact with

each other when the recording head will be mounted

on the carriage, thereby accomplishing the supply

of the driving power and the signal to the record-

ing head. Most recording heads are of the type which
25 may be mounted on the carriage and therefore, the

electrical contacts of the recording head will be

taken out from the recording head by flexible



22- wiring or the like or may be provided on the lower portion of the
orifice surface of the recording head in which orifices may be provided. 5
In a recording head wherein the orifice surface in which orifices for

i nj ectiing i nk .may be. provided and an electrical wiring substrate having
sai d—el ectrical contacts may be fornmed on the sanme plane, t he

el ectrical contacts may be provided below the orifice 10 surface for
t he reason set forth above, and this will tresult in an inconvenience

't hat the electrical contacts are stalﬁéd'or corroded by the ink

dropping from the orififelga0f CRUSELIDSGE REFBE Al Wi the. 1ower

orifices do not dlscharge the liquid (ink) or t he di schargi ng
condi ti on becones unspebtﬁonThefpreBenbriﬂw@atsurfananoﬁktheaﬁecamdingehead
recordi ng apparatus havi ng nount ed thereon a liquid jet recording

head in which therén which grifiges magrbeeprovidadctrically actuable
el enment for causing a recording liquid to eject froman orifice of the

head, and in which an -electrical contact for receiving electrical
signals for sagd actughlg ghesral gsheé’&ov)lhéiféiinatth@” il Sursaeaosed
portion of the head whic I naccessi bl e In use, to liquid

from said orifice, whechl eei-j,fgaéscomﬁcin;p@ctha_; r a0 mikyn deh gachvalidedg iang,
. ~an electrical wiring substrate having said electrical
contacts may bé formed on the same plane, the

electrical contacts may be provided below the orifice

‘ 10 surface for the reason set forth above, and this will
resuit in an inconvenience that thé electrical

contacts are stained or corroded by the ink dropping

from the orifices and cause unsatisfactory contact and

.thus, orifices do not discharge thé liquid (ink) or

15 the discharging condition becomes unstable.

_The present invention provides a liquid jet recording
apparatus having mounted thereon a 1liquid jet
recording head in which there is provided an
20 . electrically actuable element for_causing a recording
liquid to eject from an orifice of the head, and in
which an electrical contact for receiving electrical
signals for said actuable eleﬁent is provided at an
outwardly exposed portion of +the head which is
25 inaccessible, in use, to liquid from said orifice,

the electrical contact on the recording_head engaging,



]

when the head is nounted on a nounting portion of said apparatus, with an

el ectrical contact provided on the nounting portion. -4- 1 BRIEF - - .
DESCRI PTI ON OF THE DRAW NGS Figures 1 and 2 are schématic perspective vi ews”
of the recording heads of the present invention. Figure<3 i-s a scheng}lic

perspective view of 5 a liquid injection recording apparatus according to
an enbodi nent of the present invention. Figures 4 to 7 are schematic
perspective views of the carriageps and recording heads of the present

i nvention. 10 Figure 8 is a perspective view for explain- ing a
nmet hod of fiwhewy tie Headris mgpuretssti tan td encaartiing portdon et isaddof
connecting the contacts of the recording head and the carriage. Figures 9
and 10 are sapeamatuescrotkth jan elegtrigal gankack puevidedoon #hehead.
Figure 11 shows e struc{ure of the liquid injection recording head used
in the pr eséh?“‘?%gé%t?%‘.? R DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS



Some enbodiments of the liquid injection recording head of the present
invention wll herein- after be described specifically and in detail with
ef erence-to the draw ngs. 25 Figure 1 is a perspective view of a
recordi ng head 52 according to a first enbodi ment of the present invention,
and’ Lhe recording head 52 in its shown - 5-1 state is nounted on a
carriage, not shown. Oifices 54 are provided in that surface of the
recordi ng head 52 which is opposed to printing paper, and el ectrical
contacts 56 are provided on a surface 5 of the recording head which is

- different froq‘th%Rﬁ%@f%QQCh&ngbgho%h%gﬁrbﬁhﬁfﬁc§4 are provi ded. Reference
nunmer al 58 design . The recording head

52 is-mounted on the carriragare8ol shawe) akg §eﬁématﬂ@r§@£ pd@tiddie 10
el ectrical contacts 56 are in contact with the ele- ctrical contacts (not

shown) of the car viags. ofAtliei yengradner heagsabfi shapptéssh rimodrtdon.
carriage side to the recordi ng head 52.and the droplets (ink) 58 are
injected fromthe orificefigyrenwdeisby shbenatic eperspectine tHew adbor di ng

head 52 is acconplliged At this tine, in_the present enbodi nent, the
el ectrical coftacfs BF%i8nipdeFELoRNFRACFALRT HRPPRT S a°°°rdln9 to

an embodiment of the present invention.

Figures 4 to 7 are schematic perspective
views of the carriages and recording headé of the
present invention. |

j ~’ 10 Figure 8 is a perspective view for explaih-'
ing a method of fixing the recording head to the
carriage and a method of connecting the contacts of
the recording head and the carriage.

. Figures 9 and'lo are schematic cfoss-
15 sectional views of the recording head.

Figure 11 shows the structure of ﬁhe liquid

injection recording head used in the present

invention.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Some embodiments of the liquid injection
recording head of the present invention will herein-
after be described specifically and in detail with
referenée to the drawings.

25 Figure 1 is a perspective view of a'fecording
head 52 according to-a first embodiment of the present

invention, and the recording head 52 in its shown



stained by the ink dropping fromthe orifices 54 because the orifices 54
and the electrical contacts 20 56 are provided in the different surfaces.
Fi gure 2 shows anot her enbodi nent of the present invention. A feature-of i
this enbodinment is that the electrical contacts 56 are provided above ffie
orifices 54. Thus, the electrical 25 contacts 56 can be better preveﬂféd
from bei ng stained by the ink than3i n the above-described enbodi nent : -

6 - In the above-described enbodi ments, the electrical contacts have been
shown as bei ng provided on the underside or a side surface of the recording
head,) butst@ltecrizamiounitgd bheackaetkihgel, hot ShowACt SOXEFidws provi ded on any
ot her surface of the recording head such as the ‘upper surface or the back
surface i @re proyidedt dnt hahesvrfaceesf Sthe Areembxbihigrent of the |iquid
injection record- ing apparatus of the present invention will now be 10
descri beded@e i whdchy igngrpasadt &P PrinEing Baper a 37 spective view of the

liquid injectiaqn recording apparatus 72,according to_the present
enbodi ne ?cﬁﬁlﬁﬁﬁuF8n§?cg§ngeﬁE§ ﬁﬁﬂﬁfg?g7ﬂnd%s?%ﬁﬁﬁﬂi a platen rotatable

In tge d%&?%hkogecording head which is different from the
surface in whiqh the orifices 54 are provided.
Reference numeral 58 designates discharged droplets
such as_ink.__Thg'recording head 52 is mounted on
the carriage (not shown) in such a manner that the

10 electrical contacts 56 are in:cbntact-with the ele-
ctrical contacts (not shown) of the carriage.. A
driving power signal is applied from the carriage
side to the recording head 52 and thezdroplets.(ink)'
58 are injected f:om the orifices 54, whereby the

15 recording by the recording head 52 is accomplished.
At this time, in the present embodiment, the
electrical contacts 56 can be pfevented from being
stained by the ink dropping from the orifices 54
because the orifices 54 and the electrical contacts

20 56 are provided in the different surfaces.

Figure 2 shows another embodiment of the
presept_;nveﬁtion.- A feature of this embodiment
is that the electrical contacts 56 are provided
above the orifices 54. Thus, the electrical

25 contacts 36 can be better prevented from being
stained by the inkgthan in the .above-described

embodiment.



15 of arrow A about a platen shaft 76, and reference nuneral 78 denotes a
recordi ng medi,um (hereinafter referred to as paper) such as printing paper.
Jhe paper.--78 is rotated in the same direction as the platen 74 when the
platen 7A is rotated. Reference 20 nunerals 80 and 82 desi gnate guide
shafig. A.carriage 84-s provided for slidigng novenent in the directions
of bilateral arrow B relative to the guide shafts 80 and 82.

Ref erence, . nuneral 86 denotes a flexible cable for transmtting a 25
driving power and a signal_to the carriage 84. Reference nuneral. 88 :
desi gnates a 1} quid injectifortieedboyengefesdbedcrPBPReimentsef BReed to as

the - 7 - récorq%h he%g? mounted on the carrjage 84.. Figure 4 i.s a
detail ed view of tHeETAr TS ge°°é‘%a§?fa- ?‘83& gFﬁB ﬁb&gn%sa{fﬂgﬂi ng to the
t enbodi t [ ' . ' . 5.9

Cherei nat tor rof orFay youd, o ehefBnBee8 18e76F 0 BrabPRLBELSe e the

el ectric pover andrecdidig h¥=d,f ButPd10BrAaivERGe Chet Dfe&EFOEL NY head
88 which is different froma surface in which oriTices 92 are provided.

Ref erence numey al cohtdetisymaiye beaptOvilequbfl angeovher SQFf&eatef ni ng

therein liquid such as ink, and reference nuneral 96 denotes di schargéd
the recording head such as the upper surface or the
back surface which is opposite to the orifices 54. .

An embodiment of the liquid injection record-
ing apparatus of the present invention will now be

W, : 10 described specifically and in detail.

Figure 3 is a berspective view of the liquid
injection recording apparatus 72 according to the
present embodiment. In Figure 3, reference numeral
74 desigﬁates a platen. rotatable in the directidn.

15 of a:row.A.about a platen shaft 76, and reference
numeral 78 denotes a recording medium (hereinafter
referred to as paper).suchigs printing paper. The
paper 78 is rotated in the same direction as the
platen 74 when the platen 74 is rotated. Reférence

o/ 20 numer&ls 80 and 82 designate guide shafts. A
carriage'84 is provided for sliding movement in the
directions of bilateral arrow B relative to the
guide shafts 80 and 82. Reference numeral 86
denotes a flexible cable for transmitting a

25 driving'éower'and,aisignal.to the carriage 84.
Refereﬁce numeral_$8 designates a liquid injection

' recording head (hereinafter referred to as the



%

droplets such as ink. The carriage 84 is provided with a protruded portion
98, which in turn is provided with carriage 15 side electrical contacts 100

~(hereinafter referred to as the second contacts) adapted to contact the

- first contacts 90.of the recording head 88. To nount recording head 88 _s®n
the carriage 84, the recording head 88 is placed onto the upper surfacCe 20
102 of the carriage 84 in such a franner that the first contacts 90 of the
recordi ng head 88 contact the second contacts 100 of the carriage 84. \Wen
effecting the printing, a driving power and a control signal supplied
t hr qughracbkdihfl readbl roBitpdoundede28apriddie &4y ri age 84 are supplied to
the first contacts 90, the former being contactly supplied and the |latter
bei ng convert edFiguteaddisvandetayhed vievael We carriage 1 control
circuit (not shown) in the carriage, whereafter they are transmtted to the
second 83nfAgt Ee¢0PHRY cRead e8P n2EEPTALRI WP NERHIPTGIRT cont act s 90,

IOSTEDY R A TH) ot 8155 Red OIS o dE LT S5 FLaUTe SOV
enbogdi megt (he-bRRhstOr FOLPSR" EhNgs heRd 8B40 Yhidtddie first
for pransmitting an-eleétric power and a signal are
formed on a surface of the.recording head 88 which
is different.from a surface in which orificéé 92
are provided. Reference numeral 94 designaEes-a
10 liQuid reservoir for containing therein liquid'sdch |
as ink, and reference. numeral 96 denotgs discharged
droplets such as ink. |
The carriage 84 is provided with a protrude&
portion 98, which in turn is provided with c;rriage.
15 side electrical contacts 100 (hereinafter referre&'
to as the second contacts) adapted to contact the
first contacts 90 of the recording head 88. To
mount recording head 88 on the carriage 84, thel
recording head 88 is_placed onto the upper surface - ? \J
20 102 of the carriage 84 in such a manner that the
first contacts 90 of the recording head 88 contact
the second contacts 100 of the carriage 84. When
effecting the primﬁing, a driving power and a'éontrﬁl
signal supplied through a flexible cable 86 providéé |
25 on the carriage 84 are supplied to the first coﬁtécﬁs
90, the former being contaptly'supplied and the 1éftéf

being converted into a driving signal voltage by a



tontacts 90 are formed above the orifices 92 to be 10 mount ed on the
carriage 84, the second contacts 100 formed on the protruded portion 98 are
gi sposed -at a .higher position than in the previous enbodi nent and
correspondi ngly the height of the protruded portion 98 is greater than in

t heprevi ous enbodi - 15 nment. According to this enbodiment, the first
contacts 90 and the second contacts 100 are8l ocated above the orifices 92
and therefore, the contacts can be even better prevented from bei ng stained
by the ink flowng out of the orifices. 20 Figure 6 shows yet
still anot her1enbatintmnril efirichd tpriesenshownenihobhel Bathisgepbodi nent, a
groove 104 which partitions the orifices 92 side.and the first-contacts 90
i.s provided in thehsxeadhegurtheyeavke thensmivtedngohehe 88cemavi ded with
the 25 orifices 92 in a side surface thereof and provided with the first
contacts 90 on t hEWHAHH 490 wbdchhareoin coptant bk atke fibwstdapted to

cont act - 9 - the first contacts 90 and, arrier 106.engageable with
the groove 104 of FREFIEE i gﬁﬁﬁBYSélgPégp?bQ#Geﬁsohniﬁﬁgﬂ%pﬁ?mgurface

of the carriage 84 gﬁyQiEQ%@Eigg the recording head 88 thereon, and 5
partition means is forne y the groove 104 and

Figure 5 shows still another embodiment of
the present invention. A:feature.of this embodiment‘
is that for the'recording head 88 ih which the first
contacts 90 are formed above the orifices 92 to be

(N 10 ﬁouhted on the carriage 84, the second cont#cts.loo
formed on the protruded éortidn 98 are diéposed at
a higher position than in the previous embodiment
and correspondingly the height of the proﬁruded
portion 98 is greater than in the previous embodi-

15 ment. According to thisfembodiment,'thé first
contacts 90 and the second contacts 100'a£e located
above the orifices 92 and therefore, the contacts
can be eéen better prevented from being stained by
the ink flowing out of the orifices. |

Figure 6 §hows yet still another embodiment

of the present invention. In this embodiment, a

groove 104 which partitions the orifices 92 side

and the first contacts 90 is provided in the bottom
surface of the recording head 88 provided with the

25 orifices 92 in a side surface thereof and.provideal

with the first contacts 90 on the bottom suffacé

thereof. Second contacts 100 adaptéd to contact



fhe bar

--tont act

rier 106. By the barrier 106 being so provided bet ween the orifices
92 and the first contacts 90 and between the orifices 92 and the second
s 100, the first and second contacts lo 90 and 100 can be better

prevented from being stained by the ink dropping fromthe orifices 92.

Fi gure

provi de
conthct
a groove,
t he car
cont act
Accor di

7 shows a further enbodi nept of the present invention.
enmbodi ment, there is shown a carricage 84 for nounting thereon the record-
15 ing head 88 provi ded with orlflces 92 in a side surface thereof and

| f { t.act he hott f f.
}% laz}siatr ;S)croov%g:é%c éio do ?rer"ré%ﬁ:f g?gs%%sgggahh&gr ggrri age 84, and
égﬁ&‘%}}dcﬁreoeirotd td?'h{’ée %o'r%:.% -hget he upper surface of

the first and second

8 iddd) o ahe pgedC ditifadeh 3 38 'csrﬁugbe@qon the carriage 84.

out of the orifices 25

rlage SO as to partltlon e Oof | ICGS

ng to this enbodinment, the ink having flowe

In‘this %

Second

92 does fut mnuntinytﬁha1ﬁeuﬂr&wm@ seednd sc @éhkegebn ,98nand 100 and t hus,

t hese contacts 90 and 100 are very rarely stained by the ink dropping from

the prifRaxition megns is fopmedc byr dheg groovike 1desndt i nvention, as

10

15

20

25

the barrier 106. By the barrier 106 being so
provided bet&een the qrifiées 92 and-the first
contacts 90 and between thé orifices 92 and the
second contacts 106, the first and second contacts .
20 ahd 100 can be better prevented_from being stained
by the ink dropping from the orifices 92.

Figure 7 éhoﬁs a further embodiment of the

present invention. 1In this embodiment, there is

shown a carriage 84 for mounting thereon the record- -

ing head 88 provided with orifices 92 in a side
surface thereof and prdvided with first contacts 90
on the bottom surface thereof. Second contacts 100
are provided on the upper surface 102 of the carriage
84, and a groové 108 which is partition means is
formed in the upper surface of the carriage 84 so

as to part1t1on the orifices 92 and the first and
second contacts 90, lQO when the recordlng.head 88

is mounted on the'cafriage 84. According to this:
embodiment, the ink having flowed out of the orifices
92 does ndt come to the first and second contacts 90

and lodland thus, these_contactsIQO and 100 are very

rarely stained by the ink dropping from the orifices .



tescribed above specifically and ,in detail, by a sinple structure in which
~the orifices and the 5 el ectrical tontacts are disposed in different
gurfaces. and further the electrical contacts are disposed above the
orifiees, the .electrical contacts can be prevented from being stained or
cor kQgded by the ink dropping fromthe orifices and causing un- 10
‘satisfactory contact and thus, a stable deH?éI di schargi ng condition can
al ways be kept. Al so, according to the present invention, as described
above specifically and in detail, the recording head in which the orifices
and the electi 1592tical contacts are disposed in different surfaces is
nmounted on the carriage, whereby the electrical contacts .can be prevented
from being stained or corhodedding tiwe thk preggritndrivesrhiiomg asi fices and
causing unsatisfactory contact and thus, a stable 20 droplet di schar gi ng

condi tion can almﬂ9§cﬁébkép@b°V$1%Fﬁﬁkﬁ#ﬁﬁ&lXﬁaRQNéﬂnQﬂﬁﬂi byi R ng t he
recordi ng head shown |[n Figure 6 to the cgarria d of t t hod of
connecting the coﬁfﬁg# c?ﬁﬁ?tﬁ?cﬁh&éﬁtﬁﬁfgafiﬁiﬁﬁ qﬁ; Fg%erenpe to the
25 drawi ngs. ékfgéé‘gr%.gaf'% acts 1% RSP Head 84243k on S|.de

surfaces thereof a nountrng por
surfaces and further the electrical contacts are

disposed above the orifices, the electrical contécfs:
cén be prevented from being stained or corroded by
the ink dropping from the orifices and causing un-
N 10 satisfactory contact and thus, a stable droplet
discharging condition ¢an always be kept. |
Also, according to the present invention, as
described above specifically and in detail, the
recording head in which the orifices and the elect-
15 rical contacts are disposed in different suffaées
is mounted on the cafriage, whereby the electrical
contacts can be prevented from being stained or
corroded by the ink dropping from the orifices and
causing unsatisfactory contact and thus, a stable
o0 droplet discharging condition can always be kept.
| " An embodiment of the method of fixing the
recording head shown in Figure 6 to the carriage
and of the method of connecting the contacts will
now be déscribed in detail by reference to the
95 drawings.
As shown in Figuré 8, the recording head 88

has on side surfaces thereof a mounting portion 111



having a hole 110 which is a positioning fitting portion, and an engagi ng
portion 112. The carriage 84 has on the ‘upper surface 102 thereof a head
keep- ing plate spring 113 engageable with the nmounting 5 portion 111, a
head keeping plate spring 114 engage- able with the engagi ng portion lﬂgg
and a positioning pin 115 for fifLtypg_.in the hole 110. The second’ contaCts
100 are formed by plate spring-1like nenbers curved so as to protrude toward
10 the recording head 88 so as to correspond to the first contacts 90
formed on the bottomof the record- ing head 88. As the
use may daviingi @nhbyebdlfawbichoisexappsbtiofing Bitdting cal wiring portion
formed on a printed wiring substrate 15 or_contacts of;
known coROXELoBnapBd PR PRIPPAREr BBFELPR oM 2 he THRRVGRFSHAISK preventing

t that th tacts 1Q0 be .f d of terial
Ry bHAY; RUEFACH LOACSRCRROE b JSRES I+ known 30

unsat i sf
such as
mat eri al
conduct i

const  uctd ibe 118¢0ndhadahRagpSRg BYabE $hiDhy LI Hehguba

o880 R0 8
S eEe g

first contacts 90,

the heretofore

ve el ectrical

%f'kgLéiggggsggggb}g%%%s%#t e ctairq% age 84 thus

j_nst the carriage

84 from above 25 against the forcés of the head keeping plate springs 113
and 114. abflet w& thothki engaginghpoboien 1102 anshd he gogithildniage accurately
coincident with each '

10

15

20

25

pin 115 for

fitting in the hole 110.

The second contacts 100 are formed by p1ate

spring-like members curved so as to protrﬁde toward

the recordin

g head 88 so as to corréspond to the

first contacts 90 formed on the bottom of the record-

ing head 88.

As the first contacts 90, use may

sufficiently be made, for example, of an electrical

wiring portion formed on a printed wiring substrate

or contacts of the heretofore known contact shape.

It is preferable from the viewpoint of preventing

unsatisfactory contact. that the second contacts 100

be formed of
having resil
materials ma

they have el

a material such as phosphor bhronze
iency, but any of generally known.
y be used for the second contacts if

ectrical conductivity. -

To mount the recording head 88 on. the carriage

84 thus constructed, the recording head 88 may be

simply urged against the carriage 84 from above

against the forces of the head keeping plate springs

113 and 114. . If the positions of the hole 110 and

the pin 115

are accurately coincident with each

v

&



. .
-12- other at that time, the nounting portion 111 -and the engagi ng portion
112 are engaged with the plate springs 113 and 114, respectively, and at
the sane tine, -el ectrical connection is conpleted. 5 Wil e the
mounti Ag portion 111 and the engaging portion 112 have been shown as being
direct=y integral with the recording head 88, they may be separate from and
adapted to be attached to the recording hea® 88. However, nuking the
nounting 10 portion and the engagi ng portion integral with the recording
head is preferable because, in that case, detachment or positional

devi ati on of thos€tpertabnthabebimpi the moumting @antiiar: lddoewdsect i onal
views of. 15 Figures 9 and, 10 show t he engaged condition and the

el ectrical ly conn&BBeBRERGLNT | BAFFIP™H Lt4tars (PRFATSE tHEN &6 BlA§ehead 88
i's mounted. The relation wee hol e and. pi,n. whic r 0sj_tioni ng
means nay be reveP8&*"9D Pﬂ,’ _a_n@ H]% g‘iﬁ'sepelélhs‘ﬁec?v%’ taﬁﬁpﬁi &ﬁ%rsgmgf t he
liquid injection E?ﬁ?rd%ﬂgcéfﬁﬁgiﬁﬁghﬂébéf§hF¥§3 idb@n- tion. In Figure
11, reference nuneral ‘1 esignates an orifice, rererence numeral 11
denotes an orisfice pl at e, whei&rene andu eIy por whesr anat emd thleow path 25

wal |, reference nuneral 13 denotes a base plate, - .

: engaging portion 112 have been shown as being directly
integral with the_recording head 88, they may be
separate frOmland adapted to be attached to the
recording head 88. However, mak;hg the mounting

[ 10 Pportion and the engaging portion integral with the
recordihg head is preferabie because, in that.case,
detachﬁeht_or positional deviation of those portions
does not.occur.

- The schematic cross-sectional views of.

15 Figures 9 and 10 show the engaged condition and the
electrically connected condition in a state in which
the recording head 88 is mounted.

.The relation between the hole and pin which
are pdéitioning means maj bé reverse. |
20 Figure 11 shows the structure of the liquid
| injection recording head used in the present inven-

tion. In Figure 11, reference numeral 10 designates

an orifice, reference numeral 1l denotes an orifice

plate, reference numeral 12 designates a flow path
25 wall, reference numeral 13 denotes a base plate,

and reference numeral 14 designates an energy

generating member.



‘ F
- and reference nuneral 14 designates an energy generating nenber. - 13 -
1. According to the present enbodi nent, the positioning, nmounting
and di snounting of the record- ing head can be easily acconplished by neans %
of t-he positioning pin and plate spring and therefore, when 5 ° the ink in
t he recordi ng head has becone exhausted or non-di scharge of droplets has”
occurred, the recording head can-bé3sirnply interchanged to con- tinue the
recordi ng. By making the recordi ng head interchangeabl e 10 from above,
t he interchangi ng operati on becones easy and the recordi ng head hardly

integferes with g%%ggdgﬁghggiiggsgggsgﬁttQﬁ?gégﬁggtcqugg the inter- change

of the recording conpact hess and t wer ght of the apparatus

body canoaidqling%ed mbanting and ddkAGunBYngekENend heedsisgy di ng head
nmount abl € and di snmount abl e by one touch, the ordinary user can easily

i nt er chaigy headr eanr Bengadaay, adedmplishbaady heansfofttls ef fect that the
down-tinme of the apparatus is shortened. 20 25 , S
positioning pin and plate spring and therefore, when
5 the ink in the recordinq head has become exhausted
or non-discharge of drﬁplets has océurfed,'the'
recording head can be simply interchanged to con-
tinue the recording. | | |
By making the recording head interchangeable
- 10 from above, the'ihterchénging operation_becomes
easy and the récording heéd hardly interferes with
other mechanism such as thé platen during the inter-
change of the recording head ahd compactness ah&
light weight of the apparatus bodz céﬁ'be achieved.
15 Also,:by making the reéording head mountable
and dismountable by one touch, the ordinary user
can easily interchangé”the recording head, and
this leads to a further effect that the @cw-ﬁime
of the apparatus is shortened. o . L

20
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. B . . . . __‘\. -
¥14- CLAIMS 1. A liquid jet recording aratus having nounted thereon

a liquid Jet.recording head in whi cht?“ﬁﬁﬂﬂumu"m vi ded an
glectrically actuable element for caud/® uﬂnoqu|d to eject from
an orifice of the head, and in which an el écttichl Scontact for receiving
eleafrical . signals for said actuable elenent is provided at an
outwardly exposed portion of the head 10~ 34 which 1is inaccessible, in
use, to liquid fromsaid orifice, the electrical contact on the recording
head engagi ng, when t GBAEM8d i s nounted on a nounting portion of said
apparatus, wth an electrical contact provided.on the nounting portion. 15
2. Aliquid ejection recording apparatus according to claim 1,

characterized in that %g lLectricall ctuabl e el enment

el ectro-t her nal conve?tlng ﬂ3§F Egg zecR ¥?f' |(FQR%§§#Q§1rQﬂ%ﬁQﬂruf°“nted
apparatus according tengkabfl' 1a0iiduif j‘?é%@ééf&ﬂ}%m&i@t H dHE Gl 'd s

head is provided wth positioning nmeans engagenent MAt conpl enentary
means on the appar at upro#ided an electrically actuable element for causing
a recordihg liquid to eject from an orifice of éhe
head, and in which an electrical contact for receiving
electrical signals for said actuable element is
provided at an outwardly exposed portion of the head
_ 10 which i1is inaccessible, in use, to liquid from said
-/ orifice, the electrical contact on the recording head
engaging, when the head is mounted on a mounting
portion of said apparatus, with an electrical contact

provided on the mounting portion.

15 _
2. A liquid ejection recording apparatus according to
claim 1, characterized in +that said electrically
actuable element is an . electro-thermal converting
member. |
20 _ _
Y _ 3. A liquid ejection recording apparatus according to

claim 1 or 2, characterized in that said recording
head is provided with positioning means for engagement
. with complémentary means on the apparatus.

25



3, characterized in that said electrical contacts of said recording head

- 15 - 4. Aliquid ejection recording apparatus according to claim1, 2 or!

¥

5 P heetrical coniacts of said I?IIIIIIHMIIIIIJ]IIIW T are provi ded g on

the wupper surface of said nounting pord@idn, ™ &nd fluid flow %
I nhi biting nmeans for partitioning sai d electrlcal contacts of
said recording head and said electrical contacts of said 10 nount i ng

portion fromsaid orifices of salld recording head-.is provided in at |east

one of the bottom surface of said recording head and the u r surface of
sai d nounti g pdr digHid) sjectign racprdipg éPBEFFBHsr%E%? ﬁ@ga ¥RPar at us

accor di ng t%l Iql[{‘42 SQaéaCESQE%%§eEEzEBaRn a%% 18 Li§8¥ﬂf§€f |§ clai m

groove. urd eyectirédn recording appara rdrn
4, char act CoAtdcts b?akaldl FecoRaifp! hddd aﬁanspfévﬁdéadgsn Tgnd\ |1 quid

ej ection recording apparatus according to claim4, characterized in that
sai d recordbottomad lsarfibe of nosatidng ecegegdingponéad). said
5 e;ectrical’ contacts of said mounting portion are
provided on . the ‘'upper surface of said mounting

portion, and fluid flow inhibiting means for
partitioning said electrical <contacts of said

recording head and said electrical contacts of said

iO mounting portion from said orifices of Said'recording
head is provided in: at least one of the bottom surface

of said recording head and the upper surface of said

mounting portion.

15 5. A liquid ejection recording apparatus according to
claim 4, éharacterized in that said inhibiting means

is a groove. -

6. A liquid ejection recording apparatus accordinglto
20 claim 4, characterized in that said inhibiting means
. 1s a ridge.

7. A liquid ejection recording apparatus according to
claim 4, characterized in that said recording head has

25 a mounting engaging portion.



416 -8 Aliquid jet. recording apparatus according to claiml,
'Eherein said electrical contacts are*provided onm a surface of the recording
nead different, fromthat -in which the pgmmial ' hfed. 5 9. Aliquid

j et recording apparatus, substantiall ymﬂ'lwgl:m“&mnmﬂh reference to any
of Fagures 1 to 10 of the drawings. 10 * ¢ sl d jet recording
apparatus according to any preceding claim .wherein the recording head

has a structure substantially as described with reference to Figure 11 of
t he draw ngs. - 16 -

8. A liquid Jjet recording apparatus according to
claim 1, wherein said electrical contacts are provided
on a surface of the recording head different from that

in_which the orifice is provided.

5
9. A liquid jet recording apparatus, substantially as |
described with reference to any of Figures 1 to 10 of
the drawings. | '
o/ 10 10. A liquid jet recording apparatus according to any

preceding claim, wherein the recording head has a
structure substantially as described with reference to

Figure 11 of the drawings.




