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BACKGROUND OF THE INVENTION
5 Field of the Invention

The present invention relates to the ink jet
recording head of an ink jet recording apparatus. More
particularly, the inventién relates to an ink jet
recording head that scans across a recording medium,

10 such as a paper sheet.
Related Background Art

An ink jet recording apparatus is the recording
apparatus of the so-called non-impact type recording
apparatus, which is capable of recording at high speeds

15 on variouslkinds of recording media. This apparatus is
characterized in that it makes almost no noises at the
time of recording. Because of this feature, the ink
jet recording apparatus is widely adopted for an
apparatus to serve as a printer, a word processor, a

20 facsimile, a copying machine, and others that operate
recording system.

As a typical method applicable to the ink jet
recording, there is the one that uses electrothermal
transducing devices to perform recording on a recording

25 sheet by discharging fine droplets from fine discharge
ports. This method is generally structured by an ink

jet recording head that forms droplets, and a supply
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apparatus of the so-called non-inpact type recording appar at us,

whi ch is capable of recording at high speeds 15 on various kinds of
recording media. This apparatus is characterized in that it nakes
al nost no noi ses at the time of recording. Because of this feature,
the ink jet recording apparatus rs2w-dely adopted for an

apparatus to serve as a printer, a wrd processor, a 20 facsimle, a
copyi ng machi ne, and others that operate recordi ng system

As a typical nethod applicable to the ink jet recording, there is

t he one that uses el ectrothernal transduci ng devices to_perform
recordi ng on aSY®ERJR dFiRyt ?%Ppl%%%e%n%ytﬁlEE%EUEE%% f i Hee ¢tolpI &€ from fine

o e e s e et i B o
devices is provided with the electrothermal transducing
devices in the pressurized chambers, and thermal energy

5 is given to recording liquid by applying electric
pulses, which serve as recording signals, to the
electrothermal transducing devices. In this way, the
pressure of bubbles is utilized for discharging
recording droplets at the time of foaming of recording

10 liquid (film boiling) generated by change of phases of
the recording liquid.

Further, for an ink jet recording head, there is
the one having the system that allows its ink tanks to
be separatgd or does not allow them to be separated

15 from the head.

Figs. 10A and 10B are views which show the outer
appearances of the conventional ink jet recording head
of a system that allows its ink tanks to be separated
from it. Fig. 10A is a cross-sectional view showing

20 the principal part on the front thereof. Fig. 10B is a
side view of such recording head. As shown in Figs.
10A and 10B, the recording unit 1 comprises a recording
device substrate (not shown) fixed to a base plate 3,
and an ink supply member 4 connected with the recording

25 device substrate, among some others. The wiring
substrate 5 that supplies recording signals to the

recording device substrate is adhesively bonded to the
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systemthat supplies ink to this head. The ink jet

recordi ng head that uses el ectrothermal transducing devices is
provided with the el ectrothermal transducing devices in the
~pressurized chanbers, and thernal energy 5 is given to recording
liquid by applying electric pul ses3 which serve as recording

signals, to the el ectrothermal transducing devices. In this way,
pressure of bubbles is utilized for discharging

t he

recordi ng droplets

at the time of foam ng of recording 10 liquid (filmboiling) generated

by change of phases of the recording |iquid. Furt her,

for an ink jettasE @@ty headlathere Halder memhar ThelhRAHidete system
that allows its ink tanks to be separated or does not allow themto

be separated Wit

10
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25

h an ink supply path 7 for supplying ink from the
ink tank when it is connected with the ink supply
member 4.bf the recording unit 1. For the joint
portion between the ink supply path 7 and the ink tank,
a filter 9 is provided to remove dust particles,
bubbles, and the like in ink.

Then, the recording unit 1 and the holder member
25 are fixed by thermally caulking the caulking pin of
the holder member 25 to couple it with the base plate
of the recording unit 1. At this juncture, the ink
supply member 4 of the recording unit 1 and the ink
supply path 7 of the holder member 25 are connected by
the application of sealing rubber 26 or a bonding agent
{silicone sealant, for instance).

However, in accordance with the conventional ink
jet recording head described above, it is necessary to
connect the ink supply paths when the recording unit
and holder member are coupled, which requires the
provision of sealing members, adhesive bonding, or the
like. In some cases, therefore, the problem may be
encountered that air enters the ink relief or ink
supply path or bubbles are trapped at the joint between
ink supply paths, among some others.

As a result, the number of manufacturing processes
is increased, together with the increased costs of

parts, as well as additional inspection processes



15 fromthe head. Figs. 10A and 10B are views which show t he

outer appear ances of the conventional ink jet recording head

of a systemthat allows its ink tanks to be separated fromit. Fig.
10A is a cross-sectional view showing 20 the principal part on the front
thereof. Fig. 10Bis a si de vi ew f-such recordi ng head. As shown
in Figs. 10A and 10B, the recording unit 1 conprises a recording
devi ce substrate (not shown) fixed to a base plate 3, and an ink

supply menber 4 tonnected with the recording 25 devi ce substrate, anong

sonme others. The wirjn substrate 5 that s recording signals
Lo the SRRy SIS & STt el CRATESAERy UG A the
-3 producing unfavorable effect on heads costwise, and

also, lead to disadvantages with respect to reliability

of the head.

SUMMARY OF THE INVENTION
The present invention is designed with a view to
solving the problems described above. The objectives
of the invention are to simplify the structure of
10 junction between the recording unit and holder member,
thus providing an ink jet recording head at lower costs
with higher reliability.
In order to achieve such objectives, the ink jet
recording head of the present invention is structured
15 by coupling.the recording unit, which is provided with
all the functions of discharging ink, and the holder
member, which is provided only with the function of
holding and fixing ink tanks. Unlike the conventional
art, the recording unit is provided with all the
20 functions of discharging ink, making it unnecessary to
connect ink supply paths or the like. Consequently,
there is no need for any provision of sealing members.
Also, the inspection of the recording heads can be made
only in accordance with the recording unit. The number
25 of parts is made smaller for an easier manufacture.
Therefore, not only the reliability of heads become

higher, but also, the recording heads are provided at



base plate 3. Also, a holder nenber 25 is provided with an ink
supply path 7 for supplying ink fromthe I nk tank when it is
connectéd with the ink supply menber 4 of the recording unit 1. For
t he j oi nt 5 portion between the ink supply path 7 and the ink tank,
afilter 9 is provided to renove dust par%i<les, bubbl es, and the
1ike in ink. Then, the recording unit 1 and the hol der nenber
25 are fixed by thermally caul king the caul king pin of 10 t he hol der
menber 25 to couple it with the base plate of the recording unit 1.
At this juncture, the ink supply menber 4 of the recording unit 1
and the ink 1ower G@a$HiS, path 7 of the hol der nenber 25 are connected by
t he application of sealing rubber 26 or a bonding agent 15 (silicone
seal ant, for instance). However, in accordance with the

conventional Ik gr pDESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view which shows an ink
5 jet recording head in accordance with a first
embodiment of the present invention.
Fig. 2 is an exploded view which shows the ink jet
recording head represented in Fig. 1.
Figs. 3A, 3B, 3C and 3D are views which illustrate
10 the ink jet recording head represented in Fig. 1,
observed in the directions indicated by arrows A to D
in Fig. 1, respectively.
Figs. 4A and 4B are perspective wviews which
illustrate the states where an ink tank is mounted on
15 the ink jet recording head of the first embodiment.
Fig. 5 is a cross-sectional view which shows the
ink jet recording head, taken along line 5 - 5 in Fig.
4B. -~
Figs. 6A, 6B, 6C and 6D are views which illustrate
20 the outer appearance of an ink jet recording head in
accordance with a second embodiment of the present
invention.
Figs. 7A, 7B, 7C and 7D are views which illustrate
the outer appearance of another ink jet recording head
25 in accordance with a second embodiment of the present
invention.

Figs. BA and 8B are perspective views which



jet recording head described above, it is necessary to connect the

ink supply paths when the recording unit and hol der nenber are
coupl ed,” which requires the 20 provi si on of sealing nmenbers, adhesive
bondi ng, or the like. In sone cases, therefore, the problem nay be
encountered that air enters the ink rel+ed or ink supply path or
bubbl es are trapped at the joint between I nk supply paths, anong
sonme others. 25 As a result, the nunber of manufacturing processes
is increased, together with the increased costs of parts, as well as
addi tional inspection processes -4-

illustrate an ink jet recording head in accordance with
a third embodiment of the present invention.

Fig. 9 is a cross-sectional view which shows the
ink jet recording head of the third embodiment.

5 Figs. 10A and 10B are cross-sectional views which
illustrate the principal part of the conventional ink
jet recording head.

Figs. 11A and 11B are perspective views which
illustrate an ink tank in accordance with a first

10 embodiment of the present invention, and Fig. 11C is a
cross-sectional view of this ink tank.

Figs. 12A, 12B, 12C and 12D are cross-sectional
views which illustrate the state where the ink tanks
represented in Figs. 11A, 11B and 11C are being

15 installed.

Fig. 13 is a cross-sectional view which shows an
ink tank and an ink jet head cartridge.

Fig. 14 is a perspective view which shows an ink
tank in accordance with a second embodiment of the

20 present invention.

Fig. 15 is a perspective view which shows an ink
tank in accordance with a third embodiment of the
present invention.

Fig. 16 is a perspective view which shows a color

25 ink jet recording apparatus.
Figs. 17A and 17B are perspective views which

illustrate an ink jet head cartridge.



required, anong other related operations that lead to pr oduci ng

unfavorabl e effect on heads costw se, and also, lead to

di sadvantages with respect to reliability of the head. 5

SUMVARY OF THE | NVENTI ON The present invention is designed with
aviewto solving the probl ens destr4 bed above. The objectives

of the invention are to sinplify the structure of 10 junction between
the recording unit and hol der nenber, thus providing an ink jet
recordi ng head at | ower costs W th higher reliability.

In order to achi eve such objectlves the ink | rec ng head of
the present |nventféﬁsls 18p gRAuULEH 215 pe5§9885ﬁV?n§lFW§ Wg hdlng unit,
which is prOV| unct S ,of dlschar Jdnk,. and t he
ol der 557 = e pon 1Pk 5B ded 16l § 00 8 FneTPORGECOT GTeL
hol di ng and fbégQg ”%h&%ngﬁk gghkge t he conventi onal

Figs. 192, 19B and 19C are cross-sectional views
5 which illustrate the state where an ink tank is being
mounted on an ink jet head cartridge.

Figs. 20A and 20B are cross-sectional views which
illustrate the state where an ink tank is being mounted
on an ink jet head cartridge.

10
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The ink jet recording head of the present
invention that enables its ink tank to be separated
from or coupled with the head comprises a recording

15 device subsfrate having a plurality of recording
devices arranged thereon for discharging ink; a wiring
substrate to épply electrical recording signals to the
recording device substrate from the outside; an ink
supply member that holds and fixes the recording device

20 substrate and wiring substrate, and supplies ink to the
recording device substrate; and a filter member to
remove dust particles and the like in ink. This ink
jet recording head is characterized in that it is
structured by the recording unit having all the

25 functions of discharging ink therefor, which is coupled
with the holder member having only the function of

holding and fixing ink tanks.



art, the recording unit is provided with all the 20 functions of

di scharging ink, making it unnecessary to connect ink supply paths
or the lIike. Consequently, there is no need for any provision of
seal i ng nmenbers. Al so, the inspection of the recording heads can be
made only in accordance with the-r&cerding unit. The nunber 25 of
parts is made smaller for an easier manufacture. Therefore, not only
the reliability of heads becone hi gher, but al so, the recordi ng heads
are provided at- - - 5- | ower
costs.

Further, the recording unit and the holder member
are fixed by means of screws or by the application of
bonding agent.

Further, the recording unit is provided with a

5 part of fixing unit that holds and fixes each of the
ink tanks.

Further, the holder member is provided with
apertures for positioning ink tanks, apertures for
holding and fixing ink tanks, apertures for reading the

lO- ink remains in the ink tanks optically, and apertures
for reading the ink remains visually by eyesight.
(Embodiments)

Hereinafter, with reference to the accompanying

drawings, the description will be made of the
15 embodiments.in accordance with the present invention.
(Embodiment 1)

Fig. 1 is a perspective view.showing an ink jet
recording head in accordance with a first embodiment of
the present invention. Fig. 2 is an exploded view of

20 the ink jet recording head shown in Fig. 1. Figs. 3A
| to 3D are views of the head, observed in the directions
indicated by arrows A to D in Fig. 1.

Fig. 4A is a perspective view showing the state
before the ink tank is mounted on the ink jet head.

25 Fig. 4B is also a perspective view showing the state
after the ink tank is mounted on the head. Fig. 5 is a

cross-sectional view taken along line 5 - 5 in Fig. 4B.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective view

whi ch shows an ink 5 jet recording head in accordance with a first
enbodi ment of the present invention. Fig. 2 is an expl oded view
whi ch shows the ink jet recording head represented in Fig. 1.

Figs. 3A, 3B, 3C and 3D are views which-iblustrate 10 the ink jet
recordi ng head represented in Fig. 1, observed in the directions

i ndicated by arrows Ato D in Fig. 1, respectively.

Figs. 4A and 4B are perspective views which illustrate the states
where an ink tank is mounted on 15 the ink é recordi ng head of the
first embodi nent. Now, in Figgy g3A StCP 3Ry & et imes e 4hi ch shows
t he I nk é recordl head, (%fp alon line 5 - 5in Fig

4B. HPATEH 3 c%@’af?ﬁi ‘W‘ﬁ YA at e 20

the outer appea{ure?le 031; é‘f‘ recofc%.ng; ec?ev[:fjclzeng bhee:i?rgg Ianrranged thereon;

5, a wiring substrate having signals lines provided

5 therefor to give recording signals to the recording
device substrate 2; and 4, an ink supply member to
supply ink to the recording device substrate 2. Both
the recording device subétrate 2 and the wiring
substrate 5 are held and fixed to the ink supply member

10 4, Further, as shown in Fig. 2, the ink supply opening
8 of the ink supply member 4 is provided with a filter
9 to remove and trap dust particles and bubbles in ink.

With the structure thus arranged, the recording
unit 1 is formed. Ink is supplied from the ink supply

15 opening 8 of the recording unit 1. Recording signals
are given to the wiring substrate 5 from outside.

Thus, ink jet recording is performed. In other words,
all the functions of discharging ink are incorporated
in this recording unit 1.

20 In Fig. 1, a reference numeral 6 designates the
holder member having the function of holding and fixing
ink tanks. The holder member 6 is provided only with
ink tank fixing holes 13a and 13b and partition walls
11 between each of the ink tanks, serving as the fixing

25 unit that holds and fixes the ink tanks, and ink tank
positioning holes (apertures) 12, apertures 21 for

detecting the ink remains in the ink tanks optically as



accordance with a second enbodi ment of the present I nvention

Figs. 7A, 7B, 7C and 7D are views which illustrate the outer

appear arice of another ink jet recording head 25 in accordance with a
second enbodi nent of the present I nventi on. Figs. 8A and
8B are perspective views which - 10 - - 6-
illustrate an ink jet recording head in accordance with athird
enbodi ment of the present invention. Fig. 9is a
cross-sectional view which shows the ink jet recording head of the

third enbOdln%%%Wn in Figs. 3A to 3D, and apertures 22 for reading

the ink remains in the ink tanks wvisually by eyesight
({see Figs. 4A and 4B). In other words, the holder
member 6 has only the functions of coupling it with the
5 recording unit 1 in order to held and fix the ink
tanks, and the function of detecting ink remains.
Now, in conjunction with Figs. 4A, 4B and 5, the
description will be made of the mounting of ink tanks
on the holder member 6 with which the recording unit 1
10 has been coupled. In this respect, three tanks 14a,
14b, and 1l4c are adopted. However, the number of ink
tanks is not necessarily limited. Any numbers thereof
may be adoptable. When the ink tanks 14 are inserted
into the holder member 6, the ink tank fixing ribs 18
15 and 19 arraﬁged on the sides, and the ink tank
positioning knobs 20 arranged on the bottom of the ink
tanks engage with the ink tank fixing holes 13a and
13b, and the ink tank positioning holes 12-arranged on
the holder member 6, respectively, thus fixing the ink
20 tanks 14. At this juncture, the surface of the ink
supply opening 17 of the ink tanks 14 and the surface
of the filter 9 arranged for the ink supply opening 8
of the recording unit 1 are positioned precisely.
The first embodiment of the present invention is
25 characterized in that the ink jet head is structured by
coupling together the recording unit 1 which is

provided with all the functions of discharging ink, and



5 Figs. 10A and 10B are cross-sectional views which

illustrate the principal part of the conventional ink j et recording
head. Figs. 11A and 11B are perspective views which

illustrate an ink tank in accordance with a first 10 enbodi nent of the
present invention, and Fig. 11Cis a - 11 €ross-sectional view of this

I nk tank. Figs. 12A, 12B, 12C and 12D are cross-sectiona

views which illustrate the state where the ink tanks represented in
Figs. 11A 11B and 11C are being 15 instaLIed y g y Flg.h13d|s a
Cross-sectional ew whi ch shows I nk tank and an in et hea
cartridge. the hOlghﬁlﬁemﬁﬁrlg ﬂhb%?sb%c???%l@?@mPRchﬂl§hoﬁéean i nk

kot Fone " SRISEIbA N 5800 TR IR Lok BenfRn cn”Loen an 1
tank in accordance %ﬁé?efo%girgnegpggiggﬂée w1£@ethe present
embodiment, when coupling the recording unit 1 with the
5 holder member 6, there is no need fo?'any joints
between ink supply paths or the liké as in the
conventional art, because the recording unit 1 is
provided with all the functions of discharging ink,
which makes it unnecessary to arrange sealing members.
10 Also, the inspection of recording head is possible only
in accordance with the recording unit. The number of
parts becomes smaller for an easier manufacture
accordingly. As a result, recording heads can be
provided at lower costs with higher reliability. 1In
15 addition, by changing the configuration of the holder
member 6, it may be possible to provide ink jet
recording heads corresponding to various sizes of ink
tanks 14. -
(Embodiment 2)
20 Figs. 6A to 6D and Figs. 7A to 7D are views
| showing the outer appearance of an ink jet recording
head in accordance with a second embodiment of the
present invention.
In Figs. 6A to 6D and Figs. 7A to 7D, each of the
25 reference marks is the same as each of those applied to
the first embodiment shown in Figs. 3A to 3D.

Therefore, the description thereof will be omitted.



present invention. Fig. 16 is a perspective view which shows a

color 25 I nk jet recordi ng appar at us. . . Figs. 17A and 17B are
perspective views which illustrate an ink jet head cartridge.

-7- Figs. 18A and 18B are perspective views which _
illustrate an ink tank. Fig. 18C is a ctds&d-sectional ~view of this

I nk tank. ‘Figs. 19A 19B and 19C are cross-sectional views 5
which illustrate the state where an ink tank is being nount ed on an

ink jet head cartridge.

What differs in the present embodiment from the first

embodiment is that the recording unit 1 and the holder

member 6 are coupled and fixed by means of screws 15

(see Figs. 6A to 6D) or by the application of bonding
5 agent 16 (see Figs. 7A to 7D).

The ink jet recording head should be prevented
from being broken even when the recording head falls
off onto a floor or the like by mistake. Particularly,
it is necessary to prevent the recording unit 1 and the

10 holder member 6 from being separated in such a case.

However, when the capacity of each ink tank is
large or when the numbers of ink tanks are many, shock
is considerably strong if such recording head falls off
onto a floor or the like with ink tanks being mounted

15 on it. Therefore, as described above, the engagement
between the recording unit 1 and the holder member 6 is
arranged by means of screws 15 and/or by the
application of bonding agent 16 so as to make the
mechanical strength of the coupling portion stronger

20 for them.

| (Embodiment 3)

Figs. 8A and 8B show an ink jet recording head in
accordance with a third embodiment of the present
invention; Fig. B8A is a perspective view showing the

25 ink jet recording head; and Fig. BB is an exploded
perspective view thereof.

Fig. 9 is a cross-sectional view showing the state



Fi gs. 20A and 20B are cross-sectional views which illustrate the
state where an ink tank is being nounted on an ink jet head
cartridge. 10 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
The ink jet recording head of the present i nvention that enables its
Ink tank to be separated fromor- cdupl ed with the head conprises a
recording 15 devi ce substrate having a plurality of recording

devi ces arranged thereon for discharging ink; a wiring substrate to
apply electrical "recording signals to the recordi ng device substrate

fromthe outside; an ink ply nmenber that holds and fixes the
recor di ng devi Eaeregthe Js“dbs‘f?%ﬁe"% W??@lgo%ugé? rARE JShdFRTpPEIRE ink to

t he recordin vice strat and a filter menber to renove
dust partlcle(s:h ?él%%\gﬁ?k% |?WP e nk jet recording head is

;lhf‘r f‘ﬁge“ zed in that #f.dS ga, s Shd UFLdredl Ry dile £ eGal di g il de havi ng

marks is the same as each of those applied to the first

5 embodiment shown in Figs. 1, 2 and 5. Therefore, the
description thereof will be omitted. What differs in
the present embodiment from the first embodiment is
that the recording unit 1 is provided with ink tank
fixing holes 13 to hold and fix ink tanks 14.

10 As shown in Fig. 9, when the ink tanks 14 are
mounted on the holder member 6, the positioning
precision between the surface of the ink supply opening
17 of the ink tanks 14 and the surface of the filter 9
provided for the ink supply opening 8 of the recording

15 _unit 1 is most important with respect to the ink
supply. However, if all the portions that regulate the
position of the ink tanks 14 are provided only for the
holder member 6 as in the first embodiment; it tends to
lower the positioning precision between the surface of

20 the ink supply opening 17 and the surface of the filter

| 9 of the ink supply opening 8 due to the accumulated
errors of the coupling play between the holder member 6
and the recording unit 1 and the dimensional errors of
the holder member 6 and the recording unit 1. Here,

25 therefore, the ink tank fixing holes 13a are arranged
for the recording unit 1 to hold and fix the ink tanks

14 by allowing them to engage with the ink tank fixing



25 functions of discharging ink therefor, which is coupled W th

t he hol der nenber having only the function of hol ding and fixing ink
tanks. - 8- Furt her,
the recording unit and the hol der nenber are fixed by neans of
screws or by the application of bondli Ag agent. Furt her,
the recording unit is provided with a 5 part of fixing unit that hol ds
and fixes each of the i nk tanks. Furt her, the hol der
menber is provided with apertures for positioning ink tanks,

apertures for )
ribs 18 arranged on the side nearer to the surface of

the ink supply opening 17 of the ink tank 14. In this

way, it is made possible to improve the positioning

precision between the surface of the ink supply opening
5 17 of the ink tanks 14 and the surface of the filter 9

of the ink supply opening 8 of the recording unit 1.

( Embodiment 4)

Now, the description will be made cof a preferable
mode in which the ink tanks are mounted on the ink jet

10 head cartridge described earlier.

The ink tanks described in accordance with the
first embodiment are fixed when the ink tank fixing
ribs 18, 19, and 20 engage with the holder. With
reference to Figs. 18A to 18C and Figs. 19A to 19C, the

15 description will be made of the state of the ink tank
being mounted on the holder.

In Figs. 18A to 18C and Figs. 19A to 19C, it is
usually practiced that when the ink tank 14 enters the
holder 6, the ink tank fixing rib 18 is at first fitted

20 into the first hole 13a. 1In this state, the ink tank
| is pressed into the holder. Then, the movable lever is
caused to bend inward, thus allowing the ink tank
fixing rib 19 to enter the second hole 13b. In this
way, the ink tank 14 is mounted on and fixed to the ink
25 jet head.
However, with the structure described above, there

is a possibility that the filter portion is damaged



holding and fixing ink tanks, apertures for reading the 10 i nk remains
in the ink tanks optically, and apertures for reading the ink
remai ns visually by eyesight. ( Enbodi nent s) ~ Hereinafter,
with reference to the acconpanying drawi ngs, the description will be
made of the 15 enbodi ments in accordahBe-with the present invention.
(Enbodi nent 1) Fig. 1 is a perspective view showi ng an ink jet
recording head in accordance with a first enbodinent of the present
invention. Fig. 2 is an exploded view of 20 theflPE jﬁt aecoLdlng geag
shown in Fig. 1. Figs. 3A . to 3D are views o e head, observed i

t he directignséependgngnapc§P§dd5§eﬁFF8ﬂ§ Ant Bhipchnthpgink tank is

Fig. 4Ais a pergge%tive vi ew showi ng the state before the ink tank
is mounted on thé i nHkK jet head. 25 Fig. 4B is also a perspective view

showing the state 1, other words, when the configuration is such
that the ink supply opening of the ink tank extrudes
5 outward, the edge of this ink supply opening abuts upon
the joint portion as shown in Figs. 20A and 20B if the
ink tank is inserted in a posture in which the ink tank
is unnaturally inclined at the time of mounting it. If
the ink tank is in contact with the joint portion by a
10 strong force in this state, such portion may be
damaged. As a result, there is a fear that ink is not
supplied to the head.
The ink tank of the present embodiment is arranged
sO0 as not to damage the joint portion of the head
15 cartridge when the ink tank is mounted even if the ink.
supply opening thereof is configured to protrude
outward.
Meanwhile, the ink jet head cartridge -houses the
ink jet head that discharges ink, and also, through the
20 holding mechanism, the head cartridge detachably houses
the ink tanks that retain ink to be supplied to the ink
jet head.
Each of the ink tanks comprises the ink supply
opening arranged on the bottom thereof; the first nail
25 for fixing the ink tank, which is arranged on the
bottom side of the first side; and the second nail

arranged to be shiftable by means of a movable lever



after the ink tank is nmounted on the head. Fig. 5is a
cross-sectional view taken along line 5 - 5in Fig. 4B

-9- Now, in Figs. 3Ato 3D, a reference nuneral 2
"designates a recordi ng device substrate having a plurality of
recordi ng devices being arranged thereenlé - 5, a wiring substrate
havi ng signals |ines provided 5 therefor to give recording signals to
t he recording devi ce substrate 2; and 4, an ink supply nenber to
supply ink to the recording device substrate 2. Both t he recording

device substrate 2 and the wiring .. Substrate 5 agg @eld and fixed to
the ink SuppIPrﬁQﬁﬁép for the second side that faces the first side.

Then, the structure is formed so that the third nail is
provided above the first nail on the first side in
order to regulate the mounting direction.

5 Now, with reference to Figs. 11A, 11B, and 1l1C,
the present embodiment will be described in detail.

Figs. 11A and 11B are perspective views showing
the ink tank in accordance with the present embodiment.
Fig. 11C is a cross-sectional view showing the state

10 where the ink tank is mounted.

Figs. 12A, 12B, 12C and 12D are cross-sectional
views which illustrate the state where the ink tanks
represented in Figs. 11A, 11B and 11C are being
installed.

15 In Figé. 11A to 11C, the ink tank 11 is provided
with the ink supply opening 211 in a shape that
protrudes downward. On the front side of the ink tank
in its mounting direction, the first nail 18 is
arranged as the ink tank fixing rib that fixes the ink
20 tank to the tank holder. At the same time, the third
| nail is arranged above the first nail in order to
regulate the mounting direction of the ink tank.
Further, on the side opposite to the side where these
nails are arranged, there is arranged the second nail
25 19 serving as an ink tank fixing rib, which can turn
out from the fixing position by means of the mowvable

lever 30.



10 4. Further, as shown in Fig. 2, the ink supply opening 8 of

the ink supply nmenber 4 is provided with a filter 9 to renove and
trap dust particles and bubbles in ink. Wth the structure thus
arranged, the recording unit 1 is formed. Ink is supplied fromthe

I nk supply 15 opening 8 of the recordi@g-unit 1. Recording signals

are given to the wiring substrate 5 from outsi de. Thus, ink jet
recording is performed. In other words, all the functions of

di scharging ink are incorporated in this recording unit 1. 20

In Fig. 1, a reference nuneral 6 designates t der menber having

the function of hol 8Pn§ §n8tPF%|H6nd for thr Faﬁkshoiﬁérhélﬂértﬁénber 6 is
provLded only, Wi e head HishERNgt KOZaIOLRE 16, RS Reng Bar it on
TRRTARE okt o Rt Tog
the ink tanks 99&&ﬁ@|£Xea§nk tank, which engages with the first nail
5 18, and the second hole 13b for fixing the ink tank,
which engages with the second nail 19. Also, the upper
part of the side of the tank holder 6 where the first
hole is arranged is inclined outward. The ink tank is
guided by means of this inclined portion, and then, the
10 upper end 43 of this inclined portion is formed to be
in contact with the third nail of the tank which is
inserted slantly.
Now, in conjunction with Figs. 12A to 12D, the
description will be made of the state where the ink
15 tank is beihg mounted on the tank holder of the ink jet
head cartridge.
When the ink tank 14 is put in the holder 6 of the
ink jet head cartridge in the normal posture, the ink
tank is guided by means of the inclined portion so that
20 the first nail 18 engages with the first hole 13a. 1In
this state, the ink tank is pressed in from above.
Then, the movable member 30 is caused to bend inward so
that the second nail 19 is inserted into the second
hole 13b, and the ink tank 14 is mounted on and fixed
25 to the ink jet head 1. At this juncture, the third
nail 33 is retained in the inner side of the tank

holder which is inclined outward.



- 10 -

the ink remains in the ink tanks visually by eyesight
and 4B).  In other words, the hol der

10

15

20

25

shown in Figs. 3Ato 3D, and apertures 22 for reading
(see Figs.
menber 6 has only the functions

Also, if the ink tank 14 is mounted on the holder
in the inclined posture as shown in Figs. 12A to 12D,
the third nail 33 abuts upon the upper end 43 of the
holder before the outer circumference of the ink supply
opening 211 is in contact with the joint portion 204 of
the head cartridge. Therefore, the outer circumference
of the ink supply opening is prevented from abutting
upon the joint portion. After that, the ink tank
rotates with the third nail as a fulcrum, and when the
side of the ink tank is in contact with the inclined
portion of the holder, the third nail is caused to part
from the upper end of the holder. At the same time,
the first nail 18 engages with the first hole 13a. 1In
this state, when the ink tank is pressed in from above,
the movable lever 30 is caused to bend inward, and the
second nail 19 is inserted into the second hole 13b.
Then, the ink tank 14 is mounted on and fixed to the
ink jet head 1. In this way, the normal meunting
operation is promoted.

With the operation thus promoted for normal
mounting, the ink tanks are coupled with the ink jet
head.

Here, Fig. 13 1s a cross-sectional view which
shows the ink tank and the ink jet head cartridge. As
shown in Fig. 13, given the distance from the upper end
of the first nail 18 to the lower end of the third nail

{in the height direction) as m, and the distance from

4A

of coupling it with the 5 recording unit 1 in order to hold and fix
the ink tanks, and the function-ofigdetecting ink remains.

Now, in conjunction with Figs. 4A 4B and 5, the description wll be
made of the nounting of ink tanks on the hol der nenber 6 with which
the recording unit 1 10 has been coupled. 1In this respect, three tanks
14a, 14b, and 14c are adopted. However, the nunmber of ink



tanks is not necessarily linmited. Any nunbers thereof may be
adopt abl e. When the ink tanks 14 are inserted I nto the hol der
6, the i'nk tank fixing ribs 18 15 and 19 arranged on the sides, a

i nk tank posi ti oni ng knobs 20 arranged on the bottom of the
tanks engage with the ink tank fixing holl®s -13a and 13b, and
tank positioning holes 12 arranged on t he hol der nenber 6,
respectively, thus fixing the ink 20 tanks 14. At this juncture,
surface of the ink supply opening 17 of the ink tanks 14 and
surface of the filter 9 arranged for the ink supphg opening 8
1rst ql

of the recordithe sRReT *fd Posihe oﬁ?é%F‘brbé&% 3p of the

mbodi t of t t th
Fet head | s siuGH ety BOLAEE T iR pReg RO 1T @b R

which is

10

15

20

25

enP I gled W th all the functlans «&f Lschy ging ink,

relationship between them as follows:

n<m-<«<mn+ 0.5 mm

The tolerance of this play of 0.5 mm is * 0.2 mm.
Normally, the ink tank cannot be mounted accurately if
the play is more or less than this tolerance.

In accordance with the present embodiment, the
designed values are: n = 39.2 mm and m = 39.7 mm.

In this way, the user is able to mount ink tanks
smoothly and safely without damaging the joint portion
when he replaces ink tanks.

Here, the first nail and the third nail are
arranged almost on the central portion of the side of
the ink tank. However, it may be possible to arrange
them together on one side of the side face of the ink
tank as shown in Fig. 15. Also, the nails-may be
prepared in plural numbers as shown in Fig. 14. This
mode is particularly suitable for a tank having a
larger capacity.

Now, the brief description will be made of an ink
jet head cartridge mountable on an ink jet head
recording apparatus and on a carriage.

Fig. 16 is a perspective view which shows an ink
jet head recording apparatus generally in use. Figs.

17A and 17B are perspective views which shows an ink

menber
nd the
nk
the ink
t he
t he
rst
t he ink
t 1
and



t he hol der menber 6 which is provided only with the function of

hol ding and fixing ink tanks. Therefore, in accordance wth the
present enbodi nent, when coupling the recording unit 1 with the 5

hol der nenber 6, there is no need for any joints bet ween i nk supply

paths or the like as in the conver’li onal art, because the recording

unit 1 1is provided with all the functions of discharging ink,

whi ch nakes it unnecessary to arrange sealing nenbers. 10 Al so, the

i nspection of recording head is possible only in accordance with the

recording unit, The nunber of arts becanes small.er for an easier
manuf acture Jet r}‘e:frcbc&’adﬁ?@%ge AL é’efé‘mnﬁe eCoiFTFHELSFs can be

For the ink jet head recording apparatus shown in
Fig. 16, the carriage 101 travels on a lead screw 104
and a guide shaft 105 in parallel with them by means of

5 the lead screw 104 interlocked with a carriage motor
(not shown).

Also, on the carriage 101, an ink jet head 102 is
fixed as shown in Figs. 17A and 17B. Also, a black ink
tank 111, a vellow ink tank 112, a magenta ink tank

10 113, and a cyan ink tank 114 are detachably mounted
along the tank holder 103 to supply ink. Fig. 17a
shows the ink jet head cartridge before the ink tank
are mounted in the tank holder 103 and Fig. 17B shows
the ink jet head cartridge after the ink tanks are

15 mounted in fhe tank holder 103.

Ink discharged from the ink jet head 102 is shot
onto a recording medium serving as a recording sheet
106 for the present embodiment, which faces the ink jet
head 102 for the formation of images. While being

20 carried for printing by means of a sheet feed roller
107, a sheet exhaust roller 108, and a sheet pressure
plate 109, which are interlocked with a sheet exhaust
motor (not shown), the recording sheet 106 is
exhausted.

25



provi ded at |ower costs with higher reliability. In 15 addi tion, by

changi ng the configuration of the hol der menber 6, it may be .
possible'to provide ink jet recordi ng heads corresponding to various
sizes of ink t anks 14. (Enbodi nent 2) 20 Figs. 6Ato
6D and Figs. 7Ato 7D are views sh@ami Rg the outer appearance of an

i nk jet recording head in accordance with a second enbodi nent of the
present invention. In Figs. 6Ato 6D and Figs. 7A to 7D, each
of the 25 reference marks is the sane as each of those applied to

the first enbodi ment shown in Figs. 3A to 3D Therefore, the

description th&Pédt L QLAIMESHISted.

1. An ink jet recording head capable of
separating or coupling ink tanks from or with said
head, comprising:

5 a recording device substrate having a plurality of
recording devices thereon for discharging ink;

a wiring device for giving electrical recording
signals to said recording device substrate;

an ink supply member for supplying ink to said

10 recording device substrate; and

a filter member for removing dust particles or the
like in ink, and

a recording unit provided with all the functions
of discharging ink being coupled with a holder member

15 having only the function of holding and fixing ink

tanks.

2. An ink jet recording head according to Claim
1, wherein said recording unit and said holder member
20 are fixed by means of screws or by the application of

bonding agent.

3. An ink jet recording head according to Claim
1, wherein a part of fixing portion for holding and

25 fixing said ink tanks is provided for said recording

R 0 B

unit.



- 12 - VWhat differs in the present enbodiment fromthe first
enbodi nent is that the recording unit 1 and the hol der menber 6 are
coupl'ed ‘and fixed by neans of screws 15 (see Figs. 6A to 6D) or by
t he application of bonding 5 agent 16 (see Figs. 7Ato 7D).

The ink jet recording head shoul d be prevhted from bei ng broken
even when the recording head falls off onto a floor or the like by

m stake. Particularly, it is necessary to prevent the recording unit
1 and the 10 ° holder nenber 6 from being separated in such a case.

However, when the capacjty. of each ink tank is arge,_or en the
nunbers of ink tanks ar y,J%EdE?corélng 9%?%dﬂ§?%§$%%$yt%t?%%bmif such
recording head, fallg Off o pare OPULLRA O Olod Mol KGIHLA Lk tanks
bei ng nount ed

fixing said ink tanks is provided for said recording

unit.

5. An ink jet recording head according to Claim
1, wherein said holder member comprises openings for
positioning ink tanks, openings for optically reading
ink remains in ink tanks, and opening for reading ink

10 remains visually by eyesight.

6. An ink jet recording head according to Claim

2, wherein said holder member comprises openings for
positioning ink tanks, openings for optically reading
15 ink remains in ink tanks, and opening for reading ink

remains visually by eyesight.

7. An ink jet recording head according to Claim

3, wherein said holder member comprises openings for

20 positioning ink tanks, openings for optically reading
ink remains in ink tanks, and opening for reading ink

remains visually by eyesight.

8. An ink jet recording head according to Claim

25 4, wherein said holder member comprises openings for
positioning ink tanks, openings for optically reading
ink remains in ink tanks, and opening for reading ink

AR 1

s *
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15 on it. Therefore, as described above, the engagenent bet ween

the recording unit 1 and the hol der nenber 6 is arranged by neans of
screws 15 and/or by the application of bonding agent 16 so as to
make t he mechani cal strength of the coupling portion stronger 20
for them (Enbodi nent 3) - 23 Figs. 8A and 8B show an ink jet
recordi ng head in accordance with a third enbodi nent of the present
invention; Fig. 8A is a perspective view showing the 25 ink jet
recordi ng head; and Fig. 8B is an expl oded per spective view t hereof.
Fig. 9 is a cross-sectional view showing the state

- 13 - remains visually by eyesight.

9. An ink jet recording head according to Claim
1, wherein said recording unit is attachable and

5 detachakble to and from said holder member.

10. An ink jet head cartridge provided with an
ink jet head, and ink tanks retaining ink to be
supplied to said ink jet head and being attachable and

10 detachable to and from said ink jet head through a
holder mechanism,

each of said ink tanks having an ink supply
opening on the bottom thereof, a first nail for fixing
ink tank arranged on the bottom of a first side, a

15 second nail for fixing ink tank being movable by means
of a movable lever arranged on a second side facing
said first side, and a third nail arranged above said
first nail on said first side for regulating the

mounting direction.

20

| 11. An ink jet head cartridge according to Claim
10, wherein said holder mechanism is provided with an
inclined portion on the part thereof facing said first
side of said ink tank.

25

12. An ink jet head cartridge according to Claim

11, wherein given the distance from the upper end of

3 [ :{ % I
i Hll B i Il [HE
* c L M s *



where the ink tank is nounted on the ink jet recording head of the

third enbodi nent. In Figs. 8A, 8B and Fig. 9, each of the

ref erence marks is the sane as each of those applied to the first

5 enbodi ment shown in Figs. 1, 2 and 5. Therefore, the

description thereof will be omtted. WsaR4differs in t he present
enbodi nent fromthe first enbodi nent is that the recording unit 1 1is
provided with ink tank fixing holes 13 to hold and fix ink tanks 14.
10 As shown in Fig. 9, when the ink tanks 14 are nmount ed on

t he hol der menber 6, the positioning, nlkgreci ioq betme?ght e surface
of the ink suppy Hdg&t mgil of safs dnk F@KnES Hks 1P InE € sur face of

the filter 9 , praovided for the ink. supply _opening 8.of the recording
15 Uni ¢ 1§ SR W8 Lt Pl TRbeenion thle Wibd:
However, if alelndt Q}% R:%ret lfq'}%tt rlll%tler %glﬁja@l?lgt l;'ﬁ.th said first nail of

said holder mechanism to the upper end of said inclined

5 portion as n, the relationship between them is:

n<m<n-+ 0.5 mm

13. An ink tank detachably mountable on an ink

jét head cartridge provided with an ink jet head, and a

10 holder mechanism to detachably couple therewith ink
tanks retaining ink to be supplied to said ink jet
head, comprising:

an ink supply opening on the bottom thereof;

a first nail for fixing ink tank arranged on the

15 bottom of a fifst side;

a second nail for fixing ink tank being movable by
means of a movable lever arranged on a second side
facing said first side; and

a third nail arranged above said first nail on

20 said first side for regulating the mounting direction.

14. An ink jet recording apparatus comprising:
an ink jet recording head according to Claim 1;
and
25 a driving mechanism for moving said ink jet

recording head.

[



position of the ink tanks 14 are provided only for the hol der nenber

6 as jn the first enbodinent, it tends to | ower the positioning
preci sion between the surface of 20 the ink supply opening 17 and the
surface of the filter 9 of the ink supply opening 8 due to the
accumul at ed errors of the coupling2play between the hol der nenber 6
and the recording unit 1 and the dinensional errors of t he hol der
menber 6 and the recording unit 1. Here, 25 therefore, the ink tank
fixing holes 13a are arranged for the recording unit 1 to hold and

fix the ink tanks 14 b% allowing themto engage with the ink tank
fi xi ng 15. An Jjet recordlng appaxatus comprising:

an ink jet head cartridge according to either one
of Claim 6 to Claim 8; and
a driving mechanism for moving said ink jet

5 recording head.

R A



ribs 18 arranged on the side nearer to the surface of the ink supply

opening 17 of the ink tank 14. In this way, it is nmade possible to

i nprdve 't he positioning preci sion between the surface of the ink

supply openi ng 5 17 of the ink tanks 14 and the surface of the filter
of the ink supply opening 8 of -t Ré recording unit 1.

(Enbodi nent 4) Now, the description will be nade of a

pref erabl e node in which the ink tanks are nounted on the ink jet
10 head cartridge described earlier. The ink tanks descri bed
i n accordance with the first enbodi ment are fixed when the ink tank
fixing PABSIREET DF, Tﬁﬁdni§céﬁ§§58 with the holder. Wth

reference to Figs. 18A to 18C and Figs. 19A to 19C_the 15 description

will be made of theA§téP5 épttﬁgcpﬁglpgnyead Capaﬁéen@fnﬁﬁﬁpggﬁﬁﬁgtﬁg
hol der . g A to 18C_and g 3 A to 19C,. it is
usual |y practiggap}ﬁgﬁ Wﬁ ntFH FROTaRE Y4* Fs comprises a

recording device substrate having a plurality of
5 recording devices thereon for discharging ink, a wiring

device for giving electrical recording signals to the
recording device substrate, an ink supply member for
supplying ink to the recording device substrate, and
a filter member for removing dust particles or the like

10 in ink. This recording unit is provided with all the
functions of discharging ink, and coupled with a holder
member having only the function of holding and fixing
ink tanks. With the structure thus arranged, it
becomes unnecessary to connect ink supply paths as in

15 the conventional art, hence eliminating the provision
of sealing members. The number of parts is made
smaller, while making it possible to carry out
inspection of heads oniy in accordance with the
recording units, which significantly contributes %o

20 simplifying manufacture and providing highly reliable

heads at lower costs.
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hol der 6, the ink tank fixing rib 18 is at first fitted 20 into the

first hole 13a. In this state, the ink tank Is pressed into the
“hol der. Then, the novable |lever is caused to bend inward, thus
all owi ng the ink tank fixing rib 19 to enter the second hole 13b.
this way, the ink tank 14 is nounted on and fixed to the ink 25
j et head. However, with thf ﬁbructure descri bed above, there
is a possibility that the filter port 6 i s danaged _
- 15 - depending on the directions in which the ink tank is

i nsert ed.




I n ot her words, when the configuration is such that the ink supply

openi ng of the ink tank extrudes 5 outward, the edge of this ink
supply openi ng abuts upon the joint portion as shown in Figs. 20A
‘and 20B if ‘the ink tank is inserted in a posture in which the ink
t ank I's unnaturally inclined at the tinme of mounting it. If

the ink tank is in contact with thejiwﬂg portion by a 10 strong force
in this state, such portion may be damaged. As a result, there is a
fear that ink is not supplied to the head. The ink tank
of the present enbodi nent is arranged so as not to damage the joint
portion of the head 15 cartridge when the ink tank is nounted even if
the ink supply opening thereof is configured to protrude

out war d. Meanwhi l e, the ink jet head cartridge--houses the

i nk jet head that discharges ink, and al so, through the

FIG. 2




20 hol di ng mechani sm the head cartridge detachably houses the ink
tanks that retain ink to be supplied to the ink j et head.

“Each of the ink tanks conprises the ink supply openi ng arranged on
the bottomthereof; the first nail 25 for fixing the ink tank, which is
arranged on the bottom side of the first side; and the second nai
arranged to be shiftable by neans of 3 vabl e | ever

- 16 - provi ded for the second side that faces the first side,
Then, the structure is forned so that the third nail is provi ded
above the first nail on the first side in order to regulate the

nmounti ng direction. F/G 3D
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5 Now, with reference to Figs. 11A, 11B, and 11C, t he

present enbodi ment will be described in detail. Figs. 11A and
11B are perspective views show ng the ink tank in accordance with

t he present enbodi nent. Fig. 11Cis a cross-sectional view show ng
the state 10 where the ink tank i s nounted. Figs. 12A,. 12B
12C and 12D are cross-sectional ¥#em5 which illustrate the state
where the ink tanks representéﬂ/i Figs. 11A, 11B and 11C are being
installed. 15 In Figs. 11A to 11C, the ink tank 11 is provided
with the ink supply opening 211 in a shape that protrudes downwar d.
On the front side of the ink tank inits nmounting direction, the
first nail 18 is arranged as the inktank fixing rib that fixes the
ink 20 tank to the tank holder. At th@ sanme tinme, the third

nail is arranged above the first nail i 3 A

FIG. 4A




regul ate the nmounting direction of the ink tank. Further, on the

si de opposite to the side where these nails are arranged, there is
‘arranged the second nail 25 19 serving as an ink tank fixing rib, which
can turn out fromthe fixing position by neans of the novable

| ever 30. - 17 - On
the ot her hand, for the tank hol der G_-’/ef1 t he ink jet head cartridge
having the ink tanks 14 nounted tﬁereon, there are arranged the
first hole 13a for fixing the ink tank, which engages with the first
nai | 5 18, and the second hole 13b for fixing the ink tank,

FIG. 5

14

13 \
19 18

13a

20’ \ 17

12 12 9
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whi ch engages with the second nail 19. Also, the upper part of the

side of the tank hol der 6 where the first hole is arranged is
inclined outward. The ink tank is gui ded by neans of this inclined
portion, and then, the 10 upper end 43 of this inclined portion is
fornmed to be In contact with the third nail of the tank which is
Inserted slantly. Now, in yq@ unction with Figs. 12A to 12D

t he description will be nmade of the state where the ink 15 t ank
i's being nounted on the tank hol der of the ink jet head cartri.dge.
Wien the ink tank 14 is put in the holder 6 of the ink jet head
cartridge in the normal pogture, the ink tank i s guided by neans of
the inclined portion so t%&? 20 he first nail 18 engages with the
first hole 13a. In 5 e, the ink tank is pressed in from
above. Then, 2th& novabl e nenber 30 is caused to bend inward so
that the second nail hl 1T§ in%ﬂrgﬁh into thelSecond
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hol e 13b, and the ink tank 14 is nounted on and fixed 25 to the ink jet

head 1. At this juncture, the third nail 33 is retained in the inner
side of the tank hol der which is inclined outward.

Also, if the ink tank 14 is nounted on the hol der in the inclined
posture as shown in Figs. 12A to 12D, the third nail 33 abuts upon
the upper end 43 of the holder7?§?ore the outer circunference of the
i nk supply 5 opening 211 is in con t with the joint portion 204 of

the head cartridge. Therefore, the outer circunference of the ink
supply opening is prevented from abutting

FIG. 7D
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upon the joint portion. After that, the ink tank rotates with the
third nail as a fulcrum and when the 10 side of the ink tank is in

contact with the inclined portion of the holder, the third nail is
caused to part fromthe upper end of the holder. At the sane tine,
the first nail 18 engages with the first hole 13a. In this state,
when the ink tank is pressedi|1frcnn§y?§e, 15 the novable lever 30 is
caused to bend inward, and the second nail 19 is inserted into the
second hol e 13b. Then, the ink tank 14 is nmounted on and fixed to
t he ink jet head 1. In this way, the normal nounting

Wth the operation thus pronoted for

anks are couple i.th the ink jet
ross- sect | ?Siietlx@ich shows
L I As :

operation is pr
nor mal ng
head.

the ink tank and




25 shown in Fig. 13, given the distance fromthe upper end of the

first nail 18 to the lower end of the third nail (in the height
direction) as m and the distance from

- 19 - t he upper end of the first hole 13a of the first hole

of the tank holder to the upper end 43 of the side of t he hol der as
n, it is preferable to set the 9r tionship between them as foll ows:
5 n<m<n+0.5mm e tolerance of this play of 0.5
mmis 0.2 mm Normal Iy, the ink tank cannot be nounted accurately

i f the play is nore or less than this tol erance.

13b
5 |\




I n accordance with the present enbodinent, the 10 designed values are: n
= 39.2 Mmand m= 39.7 mm In this way, the user is able to
“nmount i nk tanks snoot hly and safely w thout damagi ng the joint
portion when he repl aces ink tanks. Here, the first nai
and the third nail are 15 arranged al nost on the central portion of the
si de of the i nk tank. Fbmever1oy19nay be possible to arrange

t hem t oget her on one side of the side face of the ink tank as shown
in Fig. 15. Also, the nails may be prepared in plural nunbers as
shown in Fig. 14. This 20 node is particularly suitable for a tank
havi ng a | ar ger capacity. Now, the brief description
will be made of an ink jet head cartridge nountable on an ink jet
head recordi ng apparatus and on a carriage. 25 Fig. 16 is a
per spective view which shows an ink j et head recordi ng apparatus
generally in use. Figs.
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17A and 17B are perspective views which shows an ink

- 20 - jet head cartridge to be nounted in a carriage.

For the ink jet head recordi ng apparatus shown in Fig. 16, the
carriage 101 travels on a |l ead screw 104 and a guide shaft 105 in
parallel with them by nmeans of 5 the |l ead screw 104 interlocked with a
carriage notor (not shown). 11 /1 Al so, on the carriage 101,
an ink jet head 102 is fixed as shgvvn in Figs. 17A and 17B. Also, a
bl ack i nk tank 111, a yellow ink tank 112, a magenta ink tank 10
113, and a cyan ink tank 114 are detachably nounted
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al ong the tank holder 103 to supply ink. Fig. 17A shows the ink jet

head cartridge before the ink tank are nounted in the tank hol der
103 and Fig. 17B shows the ink jet head cartridge after the ink
tanks are 15 nounted in the tank hol der 103. I nk di schar ged
fromthe ink jet head 102 is shot onto a recordi ng nedi um serving as
a recordi ng sheet 106 for the nt enbodi nent, which faces the
ink jet head 102 for the forna I mages. Whi | e being 20
carried for printing by nmeans of a sheet feed roller 107, a sheet"
exhaust roller 108, and a sheet pressure plate 109 mhlch are

i nterl ocked with a sheet e ustvo «® net or (not shmwn ), g h&recokdi ng
sheet 106 is exhau : ﬁ : : Z
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- 21 - VWHAT IS CLAI MED | S: 1. An ink jet recording

head capabl e of separating or coupling ink tanks fromor with said
head, conpri sing: 5 a recordi ng device substrate having a
‘plurality of recordi ng devices thereon for discharging ink;

a wring device for giving electrical recording signals to said
recordi ng device substrate; 13/fg1ink supply nmenber for supplying
ink to said 10 recordi ng device substrate; and a filter
menber for renoving dust particles or the like in ink, and

a recording unit provided wth all the functions of discharging ink

bei ng coupled with a hol der nenber

FIG. 13
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15 having only the function of holding and fixing ink t anks.

2. An ink jet recording head according to Claim 1, wherein said
recording unit and said hol der nenber 20 are fixed by nmeans of screws
or by the application of bondi ng agent. 3. An ink jet
recordi ng head according to Claim 1, wherein a part of fixing
portion for holding and 25 fixi nqas/&igd i nk tanks is provided for said
recordi ng unit. - 22 -

FIG. 14
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4. An ink jet recording head according to Claim 2, wherein a part of
fixing portion for holding and fixing said ink tanks is provided for
‘said recording unit. 5 5. An ink jet recording head
according to Caim 1, wherein said hol der nenber conprises openings
for posi tioning ink tanks, openings for optically reading I nk
remains in ink tanks, and opening forlSA@ding ink 10 remains visually
by eyesi ght. 6. An ink jet recording head according to Claim
2, wherein said hol der nmenber conprises openings for positioning ink
t anks, openings for optically reading 15 ink remains in ink tanks, and
openi ng for reading ink remai ns visually by eyesight.




7. An ink jet recording head according to Claim 3, wherein.said

hol der nmenber conprises openings for 20 positioning ink tanks, openings
for optically reading ink remains in ink tanks, and opening for
readi ng ink remai ns visually by eyesight. 8. An ink
jet recording head according to Caim 25 4, wherein said hol der nmenber
conpri ses openi ngs for positionipg/1 t anks, openings for optically
r eadi ng ink remains in ink tanks, and opening for reading ink

- 23 - remains visually by eyesight.




9. An ink jet recording head according to Claim 1, wherein said
recording unit is attachable and 5 det achabl e to and from said hol der
_menber . 10. An ink jet head cartridge provided with an

ink jet head, and ink tanks retaining ink to be supplied to said ink
j et head and being attachable and 10 detachable to and fromsaid ink jet
head t hrough a hol der nechani g each of said ink tanks
havi ng an i nk supply opening on the bottomthereof, a first nail for
fixing ink tank arranged on the bottomof a first side, a 15
second nail for fixing ink tank being novabl e by nmeans of a novabl e
| ever arranged on a second side facing said first side, and a third
nail arranged above said first nail on said first side for

regul ating the
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mounting direction. 20 11. An ink jet head cartridge according

to Cdaim 10, wherein said holder nechanismis provided with an
_inclined portion on the part thereof facing said first side of said
ink tank. 25 12. An ink jet head cartridge according to Caim
11, wherein given the distance fromthe upper end of

- 24 - the first nail of sagpdgignk tank to the | ower end of

said third nail as m and the distance fromthe upper end of the

first hole engaging with said first nail of

/
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sai d hol der nechanismto the upper end of said inclined 5 portion as n,

the relationship between themis: n<m<n+0.5nm

213. An ink tank detachably nountable on an ink jet head cartridge
provided with an ink jet head, and a 10 hol der nmechani smto detachably
couple therewith ink tanks retaining ink to be supplied to said ink
] et head, conpri sing: 19/192an i nk supply opening on the
bottom t her eof; a first nail“for fixing ink tank arranged on
the 15 bottom of a first side; a second nail for fixing ink
tank bei ng novabl e by means of a novable | ever arranged on a second
si de facing said first side; and a third nail arranged
above said first nail on 20 said first side for regulating the nounting
direction. '
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14. An ink jet recording apparatus conprising: an ink jet
recording head according to Caiml; and 25 a driving

mechani sm for noving said ink jet recordi ng head.

- 25 - 15. An ink jet recording apparatus ¢enpy|
an ink jet head cartridge according to ehther one of -OHavy
8; and a driving mechani smfof noving said inl ﬂe

recordi ng head.
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AN INK JET RECORDING HEAD, AN INK JET HEADWEARTRIDGE, o i

AND AN INK JET RECORDING APPARATUS

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to the ink jet
recording head of an ink jet recording apparatus. More
particularly, the invention relates to an ink jet
recording head that scans across a recording medium,
such as a paper sheet.

Related Background Art

An ink jet recording apparatus is the recording
apparatus of the so-called non-impact type recording
apparatus, which is capable of recording at high speeds
on various kinds of recording media. This apparatus is
characterized in that it makes almost no noises at the
time of recording. Because of this feature, the ink
jet recording apparatus is widely adop#ed for an
apparatus to serve as a printer, a word processor, a
facsimile, a copying machine, 'and others that operate
recording system.

As a typical method applicable to the ink jet
recording, there is the one that uses electrothermal
transducing devices to perform recording on a recording
sheet by discharging fine d%oplets from fine discharge
ports. This method is generally structured by an ink

jet recording head that forms droplets, and a supply
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JET RECORDING APPARATUS

ABSTRACT OF THE DISCLOSURE

An ink jet recording head capable of separating or
coupling ink tanks from or with the head comprises a
recording device substrate having a plurality of
recording devices thereon for discharging ink, a wiring
device for giving electrical recording signals to the
recording device substrate, an ink suppiy member for
supplying ink to the recording device substrate, and
a filter member for removing dust particles or the like
in ink. This recording unit is provided with all the
functions of discharging ink, and coupled with a holder
member having only the function of holding and fixing
ink tanks. With the structure thus arranged, it
becomes unnecessary to connect ink supply paths as in
the conventional art, hence eliminating the provision
of sealing members. The number of parts is made
smaller, while making it possible to carry out
inspection of heads only in accordance with the
recording units, which significantly contributes to
simplifying manufacture and providing highly reliable

heads at lower costs.

Figure 2




