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Ink Jet Recording Apparatus and a Mathod
for Installing Ink Jet Recording Head

BACKGROUND OF THE INVENTION

Field of the Invention

The present inventiou relates to an ink jet
recording apparatus using the ink jet recording
method whereby to perform recording by ejecting ink,
and a method for installing ink jet recording head,

Related Background Art

- A number of printers,.f&csimile apparatuses,
word processors, and other information apparatuses
are being daveloped today. As these apparatuses, the
iank jet recording method is widely used because it is
capable of providing a high resolution, a2 high speed
recoyding 8s well as a compact fabrication and a low-
cost. Among many other advantages, its capability
of being fabricated compactly and operated at a low
running cost are particularly significant:

As shown in Fig. 20, there has hitherto been
2 method wher2in a head cartridge 1801 integrally
gtxructured with a8 recording head 180l1a and an ink
tank 1801b filled with ink is exchangeably mounted on
a mounting unit 1802 of an apparatus. However, this
method has & drawback that its running cost is high
because the racording head in this case is an article

of consumption. Also, the recording head 180l1a is

9901926-7 ,

23 APR 1999



yet to reach its life when ink has béen consuméed
completsly. This is a waste because.a recording head
1801a which is still usable for recording is
discarded.

There is also a wethod wherein a recarding
ficad@ 1901 and an ink tank 1903 are structured
separately and are exchangeable mounted on the
mounting unit 1903 of an reegrding apparatus
individually as shown in Fig..21, for example.
However, with thies method, it is necessary to provide
the ink supply passage 1904 on the recording apparatus
in order to supply ink in the ink tsnk to the
recording head. 2As a result, the cost is inevitably
increased and this also hinders making the apparatus
compact, Moreover, when ink tank containing ink
materials of different colors are utilized, ink,
mixture éakes place in the ink pesssages in a
recording apparatus even if the recoxding heads 1901
and ink tanks 1902 are replaced. 1Im order to avoid
this mixture, it is necessary to. the recording heads
1901, ink tan“s 1902 and ink supply passages 1904 arxe
mounted on the mounting units 1903 separately for
each c¢olor.

Also, as shown in Fig. 22, for example, there.
ig 2 method wherein a recording head 1701 is
connected and fixed to the' mounting unit 1702 of a

recorfding apparatus while an ink tank 1703 is



exchangeable connected to the Eoregoing recoxding
head 170i. This method, however, makes it difficult
to replace the recording heads with ease when the
recording head is damaged. Also, when ink tanks
having ink materials of differeant colors, there will
take place a mixtire of ink in the recording heszd.
Accordingly, recording heads 1701 must be providad
in the wounting unit 1702 separately for each color
of ink. ’
SUMMARY OF THE INVENTION _

The present invention is designed in
consideration of the above-mentioned problems. It
is an objeect of the invention to provide an ink jet
recording apparatus capable of reducing the running
cost, replacing ink tanke and recording heade with -
#ase, preventing ink from being scattered when the
recording heads are replaced, and replacing ink
colors simply without any mixtures. |

It is another object of the present invention
to provide an ink jet recording apparatus capable of
coupling the recording head and carxriage reliably
when the recording head is mounted on the carriége,
at the same time keeping the esasiness with which to
replace the ink tanks and recording heads.

It is stil) another cbject of the present

invention to praovide an ink jet recording apparatus
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wherein the positioning precisions of the ink tank
and recording head do not affect each other when the
ink tank and recording head are mounted and fixed to
a carriage while keeping the easiness with which to
replace the ink tanks and recording heads.

An embodiment of the present invention is
characterized by having ink passage means enabling
the ink tank and recording head to be coupled each
ather and datached €£rom each.othe:. and coupling
méans enabling the recording head and the recording
apparatus to be connected with each other and
detached from each other.

Accoxrding to such an embodiment, it is
possible to reduce the running cost because the
recording heads and ink tanks can be thua be replaced
selectively, leading to an imprsvament of ocperational
economy.

Also, the recording heads and ink tanks can
be replaced integrally; hence enabling the
maintenance of the recording heads and ink tanks
having different ink colors. In this way, it is
possible to change ink colors simply with the
replacement of these heads and ink tanks thus
maintained.

Furthermore, since the recording heads .and
ink tanks can be replaced'cn a carriage, the

operativity is improved while preventing ink from



being scattered.

Moreover, there is less opportunity to touch
the recording head by hand directly. Therefore, it
iz possible to prevent dust particles and zir to ba
mixed with ink; thus enabling the recording
reliability to be enhanced.

According to another embodiment of an ink jet
recording apparatus of the present invention, there

.are provided an ink passage cpupling unit to allow
the ink tank and recording head to be connected with
each other and detached from each other as well as

a ctoupling unit to allow the recording head and the
mounting unit to be cvonnected with each other and
detached from each other, the ink passage coupling
unit being structured to make it possibla to couple
the ink tank and recording head at least in two -
directions or more.

According to such an embodiment, the
recording head can be mounted irrespective of the
mounting directions of the ink tank; hence enabling
the selections of the ink ejection direction with the
Tesult that the installation direction of the
apparatus is not restricted. This will provide a
flexibility for the purpose.

Also, since the ink tank is mounted on the
carrier, there is no need.for the provision of any

ink supply tubes and others. This will enable a



compact fabrication of the apparatus. In additien,
when ink is completely consumed, it will suffice only
if ink tanks sre replaced, not the cartridge where
the head is fabricated integrally therewith. Thus,
the running cost can be reduced.

aAlsc, when either one of the recording head
and the ink tank should be replaced, it is gocd
enough to replace only the one of them which requires
the replacement. This will improve the operational
economy.

Also, when recording ha;ds are replaced,
it is easy to saparate the carrier and head. This
will make thes replacamant sasier.

Moreover, it is possible to use one kind of
recording head for various modes of head cartridge,
which enables its epplication to many different types
of recording apparatuses. Hence, the versatility is
enhanced to provide a desirable efficiency.

According to another embodiment oé an ink jet
recording apparatus of the present inventlon, an ink
jet recording apparatus which performs recording by
ejecting ink is characterized in that a recording
head and an ink tank are separable and exchangeable,
and that the foregoing recording head c¢an be coupled
to a carriage which carries the recording head in a
given direction by pressing the foregoing recording

heasd.



According to such an embodiment, irrespective
of whether the racording head is_coupled to the ink
tank or not, the recording head is pressed against
the carriage directly without any intervention of
other members. As a result, the accuracy with which
tc poeition the recording head and carriage is highly
improved. At the game time, the contacting
reliability of the electrical connection to supply
power from the recording appaéatus toc the recording
head is remarkably improved to obtain an ink jet
recordiﬁg apparatus of an ink tank/head exchangeable
type having a remarkable reliability and extremely
high recording quality.

According to anothgr ink jet recording
apparatus embodying the present invention, am ink jet
recording apparatus which performs recording by-
ejecting ink is structured to separate the ink tank
and recording head and is characterized by allowing
the foregeing ink tank and recording to be mounted
on a carriage by separate means, respectively.

with such an embodiment as thig, it becomes
possible to mount a most suitable ink tank without
degrading the accuracy with which to mount 2
recording head to the carriage because the recording
head and the exchangeable ink tank are arranged
indepenﬁent of each other thereby to enable the

implementation of an ink jet recording apparatus



demonstrating a desirable recording quality as well
as a remarkable relisbility, which can be operated
at a low running cost. ‘

another ink jet recording apparatus embodying
the present invention is characterized in the
following:

(1) A member is arranged t9 mount an ink jet
cartridge in a carrier detachably and hold it in the
carrier for the foregoing ink jet cartridge.

(2} In an ink jet recording apparatus, an‘
ink jet cartridge is partitioned for a recording head
and an ink tank which are structured separably, a
recording head is provided with a member to mount
the recording head in a carrier detachably and to
hold it in the carrier.

(3} In the ink jet cartridge described in
Paragrapﬁ (2), an ink tank is provided with a member
to mount the ink tank in the carrier detachably and
hold it in the carrier.

Wwith such an embodiment as this, there is
arranged on an ink jet cartridge a member to mount
the ink jet cartridge in a carrier detachably and
hold it the carrier. Accordingly, it becomes
unnecessary for the carrier to be provided with .such
a membar; hence enabling éhe £inished product to be
made compact with a2 simple structure and an enhanced

operativity.
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According to another embodiment of an ink
jet reccrding apparatus of the present invention,
there ara provided for an iak jat recording
apparatus thch performs recording by ejecting
ink onte a recording medium, a carriage for mounting
the foregoing recording head, which travels along
the foregoing recording medium; and an ink tank
detachably mountable in the foregoing recording
head, and such an 1ink jet recording apparatus is
characterized in that means for regulating the
direction in which the foregoing ink tank approaches
the recording head is arraﬁged for the foregoing

carriage or ink tank or the carriage and ink tank,



-10 -

According to such an embodiment as this,
there is arranged means for regulating the direction
in which the foregoing tank approaches the recording
hesad for the carriage and/or ink tank thersby to
prevent the ink tank from causing any damage to the
recording head even when an extra force is exertad
by an operator when mounting the ink tank or the ink
tank is pressed by mistake be;ause the ink tank is
controlled befdre the ink tank imparts such a
pressure to the recording head,

Another ink jet recording apparatus embodying
the presant invention is characterized in that the
head is provided with an ink supply inlet to supply
ink to an ink cartridge, snd a member to position the
head and ink cartridge, and that the ink supply inlet
is cyl;ndrically shaped with a desirable sealing
capability while a separate member is provided for
positioning the ink cartridge and head.

According to another embodiment oé an Ink jet
recording apparatus of the present invention, there
are provided for an ink jet recording apparatus which
performs recording by a recording head ejecting ink
droplets onto a recording medium, a carriage for
mounting the foregoing recording head, which travels
along the foregoing recording medium, and an ink tank
detachably mountable in the foregoing recarding head,

wherein means for controlling the mounting direction
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of foragoing ink tank on the carriage only one way is
arranged for the foregoing carriage or ink tank or
the carriage and ink tank. .

According to such an embodiment as this,
means for controlling the mounting direction of the
ink tank on the carriage only one way is provided
thereby to avoid making any mistakes in deciding on
the mounting direction of the ink tank with respect
to the carriage as well as preventing any damage to
the recording head due to any erronesus mounting of
the ink tank.

According to anather embodiment of an ink
jet recording apparatus of the present invention, an
ink jet recording apparatus in which an ink tank is
coupled to the a recording head when the recording
head is mounted in the recording apparatus, it .is
characterized in that an indicatoxr is prcvided te
indicate that the recording head and ink tank has
been correctly coupled, .

According to such an embodiment as this, it
is possible to couple the ink tank and recording head
assuredly by conducting the coupling operation until
positioning indications or positioning couplers
provided for the ink tank and recording are matched
or actuated.

another ink jet .recording apparatus embodying

the pressnt invention is characterized in' the
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following:

{1) an ébsorbent is provided in the vicinify
of the area where the recording head of the foregoing
ink jet cartridge and the ink tank are coupled.

{2) =a groove is provided in the vicinity of
the area where the recording head of the foregoing
ink jet cartridge and the ink tank are couplaed.

{3) a hydrophilic or water repellent
treatment is given to the vicinity of the area where
the recording head of the foregoing ink jet cartridge
and the ink tank are coupled. |

According to such an embodiment as this, it
is possible to prevent ink leakage and ink splashing
by providing the absorbent, groove, and hydrophilic
and/or water repellent treatment. Thus, an ink jet
recording.apparatus can be provided s0 ag to
contribute to the enhancement of the reliability and
safety of a finished product.

In another ink jet recording appaéatus
embodying the present invention in which recording is
pexformed by ejecting ink onto a recording medium,
such.an ink jet recording'apparatus i=s characterized
in that thers are provided & recording head to ejsct
ink; an ink tank which contains ink to be supplied
to the foregoing recording head and is detachable
together with the foregoing recording head with

respect to the foregoing ink jet recording apparatus,
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the ink tank being interrelatedly detachable with

the foregoing recording head; detecting means to
detect whether the ink tank is mounted in the ink jet
recording apparatus or not; and contreolling means to
control the recording operation of the ink jet
racording apparatus on the basis of the detected
results of the aferesaid detacting means.

Also, it should more prefergbly be
characterized that the aforesaid detection means
serves dually as datecting means to detect the amount
of ink in the aforesaid ink tank;

' According te such an emﬁodiment as this, it
bscomes possible to suppress any recording operation
in the ink jet recording apparatus when the ink tank
is not mounted; thus enabling the prevention of an
exhaustion of ink or the like in the midway of
recording operation.

Also, even when an empty ink tank is
exrxoneously mounted for recording., such aé operation
can be prevented; thus making it possible to prevent
air from being mixed into the recording head or ink

leakage from the recording head.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective viéw schematically
illustrating an embodiment of am ink jet recarding

apparatus according to the present invention.
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Fig. 2 is a schematic partial enlargement
perspectively illustrating the embodiment.

Fig. 3 is = cross-sectioﬂal view of a partial
enlargement of the embodiment.

Fig. 4 is a perspective view schematically
illustrating a first mode of an exchangeable type
according to the Embodimsntf

Fig. 5 is & perspective view schematically
illugtrating a second mode of an exchangeable type
acco?ding to the ambodiment.

Fig. 6 i3 2 schematic plan view illustrating
the way in which pressure is exerted by the
embodiment.

Fig. 7 is a perspective view schematically
1llustrating the entirs body of & recording apparatus
for an ink jet recording apparatus embodying the N
present invention.

Fig. 8 is a cross-sectional view showing an
exchangeable ink tank according to the embodiment.

;ig. 9 is a perspective view illﬁstrating an
example of an ink jet recording apparatus to which
the present invention is applicable.

Figs. 102 and 10B are schematic perspective
views illustrating an information processing
apparatus using an ink jet recording apparatus
according to the present invention.

Fig. 11 is an electrical circuit diagram
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showing an information processing .apparatus using
an ink jet recording apparatus according to the
present invention.

Fig. 12 .is:a flowchart ghowing the recording
operaticn according to the embodiment.

Pig. 13 is a schematic pian view fllustrating
another embodiment.

‘Pig. 14 is & schematic plan view illustrating
a3 second type according to dnother embodiment.

Figs. 15A, 15B, and 15C are schematically
cross-sectional views showing the structures of still
another embodiment.

Fig. 16 is & schematically cross-sectional
view showing the structurae of tha embodimant shown
in Fig. 15.

_Figs. 17A and 17B are schematically cross- -
sectional views showing the structure of a further
embodiment.

Figs. 18A and 18BB are schematic élan views
showing still a further embodiment.

Fig. 19 is an electrical circuit diagram
showing the structure of still another embodiment.

Fig. 50 is a schematically cross-sectional
Qiew illustrating a prior art.

Fig. 21 is a scheﬁatically cross-sectional
view illustrating a prior art.

Fig. 22 is a schematically cross-sectional
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view illustraring a prior art.

Pig. 23 is a schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according
to another embodiment are mounted on a carriage.

Fig. 24 is a schematically cross-sectional
view illustrating ; mounting sequence.

Fig. 25 is a schematically cross-sectional
view illustrating an exchangé€able tank.

Fig. 26 is a schematically crosg-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according
to another embodiment are mounted on a carriage.

Fig. 27 is a schematically cross-sectional
view illustrating a mounting sequence for an
recording head and an exchangeable ink tank. .

Fig. 28 is a view illustrating the coupling
of au recording haad and axchangeabla ink tank.

Fig. 29 is a view illugtrating th; recoiding
head according to the embodiment shown in Pig. 26
viewed from the direction in which ink is ejected.

Fig. 30 is 2 schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according
to still another embodiment are mounted on a
carriage.

Fig. 31 is a partially sectional view
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illustrating the embodiment shown in Fig. 30 viewed
from the -direction in which ink is ejected.

Fig. 32 is a schematically cross-sectional
view illustrating an exchangeable ink tank.

Fig. 33 is a schematically cross-sectional
view illustrating the state where an exchangeable
recording head and exchangeable ink tank according to
still ancther embodiment are mounted on a carriage.

Fig. 34 is a schematically cross-sectional
view illustrating a mounting sequence for an
recording head and an exchangeable ink tank.

Fig. 35 is 2 partially sectional view
illustrating the embodiment shown in Pig. 33 viewed
from the direction in which ink is ejected.

Fig. 36 is a schematically perspective view
illustrating another embodiment. . :

Fig. 37 is e schematically perspective view
1llustrating the state where the head cartridge ghown
in Fig. 36 is mounted on a carrier. .

Pig. 38 is a cross-sectional view
schematically showing the coupling portion of the
ink passage shown in Fig. 36.

Figs. 3%A and 39B are cross-sectional views
illustrating the structure of another embodiment.

Fig. 40 is a schematically perspective view
illustrating the structure of still another

embodiment,
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Fig. 41 is a2 schematically perspective view
illustrating the structure of a further embodiment.

Fig. 42 is an exploded view illustrating a
carrier and ink jet cartridge according to another
embodiment.

Fig. 43 is & view illustrating the operation
of an ink jet cartridge mounting and holding lever.

Fig. 44 is an exploded view illustrating a
carriage and ink jet cartridge according to still
ancther embodiment.

Fig. 45 is an exploded view illustrating a
carriage and ink jet cartridge according to a further
embodiment.

Fig. 46 is an exploded view illustrating the
ink jet cartridge shown in Fig. 45.

Fig. 47 is an exploded view illustrating a -
carrier and ink jet cartridge according still a
further embodiment.

Fig. 48 is a schematically perspeétive view
illustrating a carriage before an ink tank is
mounted.

Fig. 49 1s a schématically perspective view
illustrating the carriage after the ink tank is
mounted.,

Fig. 50 is a schematically perspective view
illustrating a carriage before an ink tank is

mounted.
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51 is a schematically perspective view

illustrating the carrlage after the ink tank is

mounted,

Fig. 52 is a schematic view illustrating the

positional relations between an recording head, ink

tank groove,
Fig.
illustrating
Fig.
illustrating
- Fig.
illustrating
mounted,
Fig,
illustrating
mounted.
Fig,
illustrating
Fig.
illugtrating
mounted.
Fig.
illustrating

mounted.

and the boss of a carriage lever.

$3 is & schematically perspective view
an ink tank.

54 is a side view schematically

an ink ténk.

55 1s a schematically perspective view

a carriage before an ink tank is

56 iz a schematically parspactive view

the carriage after the ink tank is

57 is a schematically perspective view
an ink tank.

58 is a schematically perspective view

a carriage before an ink tank is

5% is a schematically perspective visw

the carriage after the ink tank is

Figs. 60a énd 60B are schematic views

illustrating

¥ig.

another embodiment.

6l iz a schematic view illustrating
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still another embodiment.

Fig.

62 is a schematic view illustrating a

further embodiment.

Fig.
1llustrating
mountad,

Fig.
illustrating
mounted,

Fig.
iliustrating
mounted.

Fig,
illustrating

Fig.
illuetrating
mounted.

Fig.
illustrating
mounted,

Fig.
illustrating
mounted.

Fig.
illustrating

Fig.
illustrating

63 is a schematically perspective view

a carriage before an ink tank is

64 iz a schematically perspective view
the carriage while the ink tank is being
65 is a schematically perspective view

the carriage after the ink tank is

66 is a schematically perspective view
an ink tank.
67 is a schematically perspective view

a carriage before an ink tank is .

68 is a schematically perspective view

the carriage while the ink tank is being

69 is a schematically perspective view

the carriage aftexr the ink tank is

70 is a schematically perspective view
an ink tank,
71 is a side view schematically

the ink tank.




Figq.
illustrating
mounted.

Fig.
illustrating
mounted.

Fig,
1llustrating

Fig.
illustrating
mounted.

Fig.
illustrating
mounted.

Fig.
illustrating
head and ink
parted.

Fig.
illustrating
head and ink

Fig.
illustrating
head and ink

Fig.
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72 is a schematically perspective view

a carriage before an ink tank is

73 is a schematically perspective view
the carriage after the ink tank is

74 is a schematically perspective view
an ink tank.
75 is a schematically perspective view

a carriage before an ink tank is

76 is a schematically perspactive view

the carriags after the ink tank is

77 is a schematically perspective view

the state where an ink jet recording

tank according to another embodiment are

78 is a schematically perspé&tive view
the state where the ink jet recording
tank are being coupled,

79 1s a schematically perspective view
the state where the ink jet recording
tank are coupled.

B0 is a schematic view illustrating the

state where a head cartridge is being mounted on a

carrxier,
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Fig. 81 is a schematic view illustrating-the
state where a head cartridge ia being mounted on a
carriar.

Fig. 82 is a schematic view illustrating the
state where the head cartridge is mounted on the
carrier.

Pig. 83 is a schematically perspective view
illustrating the state where a recording head and
ink tank according to still another embodiment is
parted.

Fig. 84 is a schematic .view illustrating the
state where the recording head and ink tank are
coupled,

Fig. 85 is a schematically perspective view
illustrating the state an recording head and ink tank
according to still another embodiment are coupled.

Fig. 86 is & schematically pexspective view
illustrating another way in which the recording head,
ink tank, and carrier are coupled. .

Fig. 87 is a partially perspective view
schematically illustrating the structure of a carrier
and ink jet cartridge according to another
embediment,

Fig. 88 is a partially perspective view.
schematically illustrating the structure of a carrier
and ink jet cartridge acaoréing to still another

embodiment.
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Fig. 89 is a partially perspective view
schematically illustrating the structure of an ink
jet cartridge according to a further embodiment.

Fig. 90 is a partially perspective view
schematically illustrating the structure of the ink
jet cartridgs.

Fig. 91 is a partially perspactive viaw
schematically illustrating the structure of an ink
cartridge according to another embodiment.

Fig. 92 is a partially perspective view
schematically illustrating the structura of aa ink
cartridge according to still another embodiment.

Fig. 93 is a block diagram showing the setﬁp
for an ink tank detection scgording to a further
embodiment.

_Fig. 94 is a block diagram showing the_ setup
for an ink tank detection according to still a
further embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, with reference to the
accompanying drawings, the description will be made
in detail of the embodiments according to the present
invention.

Fig. 1 is a schematically perspective view
illustrating the recording head unit and carrier unit

of a recording apparatus embodying the present
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invention. 1In Fig. 1, a reference numeral 1
designates a racording head which ejects ink in
accordance with electric signals: 2, an ink tank
containing ink to supply it to the recording haad 1:
102, a carrier provided for the recarding apparatus
body to hold the recording head 1 and ink tank 2:
106, a head lever to hold or release the recording
head 1; 107, aa ink tank lever to mount or demount
the ink tank 2; and 108, a head fixing spring to fix
the racording head 1 to the carrier 102. With these
components, the recording head ﬁnit and carrier unit
are constituted.

Fig. 2 is a schematically perspective view
illuetrating the recording head 1 and ink tank 2
according to the embodiment of the present invantion.
In Fig. 2, a reference numeral 10 designates the ink
supply inlet which serves as the ink passage for ink
to be supplied from the ink tank 2 to the racerding
head 1; 11, an ink supply ountlet to suppl} ink from
the ink tank 2 to the recording head 1; 12, coupling
nails to guide and haold the recording head 1 and ink
taﬁk 2 vhen integrally cbupled: 13, coupling nail
guiding grooves to engage with the coupling nails 12:
and 14, ink tank holding grooves to hold the ink tank
2 when the ink tank 2 agd.recording head 1 are
mounted or demounted. wWith these elements, a head

cartridge 101 is constituted.
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The recording head 1 comprises a substrate on
which are formed a plurality of electrothermal
transducers to genarate thermal énergy to be utilizad
for ejecting ink znd a2 driving circuit to drive them;
discharging ports and liquid passages corresponding
to sach of the above-mentioned plural electrothermal
transducers; and further a ceiling board leminated
thereon to constitute a common ligquid chamber
conductively connected to each of the liquid
passages. Then, the recording head thus structured
is mounted on the apparatus in such a manner that the
discharging port surface having the discharging ports
of the head are placed to face a recording medium.

The ink tank 2 is 2 tank which holds ink
therein and supplies it to.the recording head 1
appropriately in order to refill the ink which has
been consumed by recording. If two single bodies
constitute an ink tank, the ink supply outlet 11 is
sealed by sealing meaﬁs {not shown) to prevent auy
ink leakage therefrom. This sealing means is
automatically or manually released when the ink tank
is coupled to the recording head 1 to enable the ink
supply. Also, it may be possible to arrange a
mechanism so that air is intréduced from the outside
ac the volume of ink is being reduced by the ink
consumption. Further, it may be possible to provide

a mechanism in the inside to keep 2 pressure exerted
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slightly negative on the ink to be supplied toO tha
recording head for the purpose of improving the
printing quality as well as prevéhting any ink
leakage.

The recording heed 1 and ink tank 2 are used
for a recording zpparatus in operation in a form of
a cartridge 101 which is inkegrally £abricated with
them., Now, the description will be made of the way
in which to integrate them. -

Fundaéentally, the recoxrding head 1 and ink
tank 2 are integrated by coupling the ink supply
inlet 10 and ink supply outlet 1l. Therefore, this
portion is carefully srranged to prevent ink laakage
from or air intake into the ink passages. In the
present embodiment, as shown in FTig. 13A, & method
is adopted to utilize the resiliency of a mold member
for the purpose. In other words, the ink supply’
inlet hole 10a and the ink supply ocutlet hole lla are
formed cylindrically and then the inner diameter of
the ink supply outlet lla is slightly smaller than
the ocuter diametex of the ink supply inlet hole 10a.
Thus, when the ink supply inlet hole l0a is pressed
into the ink supply outlet hole lla, these two holes
are tightly integrated while being slightly deformed
in the radial direction. _Also, the coupling portion
is not necessarily of a mold member, but it will

suffice only 1f the material has a sealing
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capability. The other coupling methods will be
described later.

In the integration of the recording head 1
and ink tank 2, while it is good enough to couple the
ink supply inlet 10 and ink supply ocutlet 11 as
described above, the coupling is intensified in the
prasent embodiment by providing the coupling nails 12
and coupling nail guiding grooves 13 in order to
prevent them from being disengaged simply due to any
unexpected force that may be exerted when the head
cartridge 101 is handled or to facilitate the
integration. In other words, the coupling nails 12
formed integrally with thé ink supply inlat 10 by
molding and_capable of being resiliently deformed
are provided with protrusions at the leading ends,
and are fitted into the eoupling nail guiding gruoveés
13 whilé being rasiliently deformed by the poxrtions
torresponding to the height of the protry;icns. The
coupling is completed when tﬁe protrusions of the
coupling nails 13 reach the deepest portions arranged
in the rear sides of the coupling nail) guiding
grooves 13.

Further, the coupling nails lz.serve as
guides sc as to allow the ink supply inlet 10 and ink
supply outlet 11 %o be easily fitted vhen the
recording head 1 and ink tank 2 are coupled. 1In

other words, the coupling nails 12 are made longer




than the iﬁk supply inlet 10 so that the coupling
nails 12 are to be in contact with the ink tank 2
before the ink supply inlet 10 reaches the ink supply
outlet 11, Here, the leading ends of the coupling
nails 12 are cut off diagonally. This diagonally
cut off portion serves as its guide in the direction
indicated by an arrow g in Fig. 2 to facilitate the
engagement with the coupling nail guiding grooves.

. Also, the protrusions provided at the leading ends
.of the coupling nails 12 axe also cut off disgonally
to promote an easier engagement by serving as its
guide in the direction indicated by an arrow b in
Pig. 2.

In this respect, while the coupling nails are
provided on the recording head side in the present
embodiment, its positidn is not confined thaerato.
It‘may be possible to poesition them on tha ink tank
2 side or on both sides of the recording head 1 and
ink tank 2. .

Now, the description will be made of the
mechanical and electrical connections of the
recording head 1 to the carrier 102.

Fig. 3 is =& cross-sectional view illustrating
the portion where the carriar 102 is coupled to the
recording head 1 viewed .in the direction indicated

by an arrow a in Fig. 1, in which a reference
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numeral 109 designates a positioning pin which is
fitted into a hole provided for the recording head 1
fixed to the carrier 102 to set the position in the
vertical direction in Fig. 3 and in the direction
perpendicular to the plane therecf; 110, & stopper
fixed to the carrier 102 to receive the rascording
head 1 which is pressed in the direction indicated by
an arrow & in Fig. 3; 401, a flexible cable
electrically connecting the wecording apparatus body
and the recording head 1; 111, a pad placed betwéen
the flexible cable 401 and the carrier 102 to support
the flexible cable 401 resiliently: and 15, a contact
provided for the recording head 1 and electrically '
connected to a2 heater unit in the recording head 1.,

The racording head 1 ie pressed in the
direction indicated by an arrow 2 by means of the
head fixing spring 108 through & lever which is not
shown. Its position is unanimously fixed by the hole
provided for the recording head 1, the po;itioning
pin 109, and the intervention of the stopper 110.

In this way, the recording head 1 and carrier 102 are
mechanically coupled.

Also, there are arranged a plurality of
electrically contacting points on the contact 15 of
the recording head 1 and the end of the flexible
_cable 401 in the positions opposite to each othex.

By pressing them with a given pressure, the recording
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apparatus body and the recording head 1 are
electrically conrected. At this jﬁncture, the plural
electrically contacting points must be in contact
under compression. To this end, the pad 111 made of
2 resilient materiazl is inserted in the compressing
portion so as to press those contacting points
evenly. The material of the pad 111 is silicon
rubber, for example, and it is arranged that the
reaction force exerted thereby when depressed is made
much smaller than the force exerted by the head
fivxing spring 108 which presses the recording head ].

Particularly, the electrical contact provided
for the flexible cable 401 may be extruded when
configured in order to cause the reaction faorce to be
concentrated when depressed so that the connection is
made reliably.

In this respect, the electrical or mechanical
connections are arranged on the recording head side
in the present embodiment, but irrespective of this
nrrang;ment, the connections may be arranged on the
ink tank 2 side or on both sides of the recording
head 1 and ink tank 2. ' Also, it may be possible to
arrange the electrical connections and the mechanical
connections separately on either side, respectively.

Now, the description will be made of the
handling of the recordiné head 1 and ink tank 2,

that is, the mathod to replace an exhausted ink tank
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2 with a new ink tank 2 or to replace the recording
head 1 which is disabled to be used any mare due to
gome causes.

As a first mode, the fixation between the
recording head 1 and carrier 102 is released. From
the carrier 102, the recording head 1 and ink tank 2
are r@ﬁoved as they are still in a coupled state.
Then, in a state where they are detached £rom the
carrier 102 (hereinafter referred to as off carrier
condition), the recording head 1 and ink tank 2 are
separaged exr coupled.

Fig. 4 is a schematically perspective view
illugtrating the state where the recording head 1 and
ink tank 2 are removed from the carrier 102 as they
are still in a3 coupled condition. In this case, the
head lever 106 is pulled up from the state as shown -
in Fig. 1 to the position shown in Fig. 4A rotatively
in the direction indicated by -an arrow a. Thus, the
pressure exerted to the recording head 1 by the head
fixing spring 108 is released., At this juncture, the
recording head 1 and ink tank 2 are shifted in the
direction indicated by an arrow b as they are still
in a coupled condition by a lever (not shown)
arranged in the carxzier 102. This causes the
engagement between the positioning pin 109 and éhe
hole of the recording head 1 to be disengaged; hence

enabling the recording head 1 and ink tank 2 to be




-3 -

shifted in the direction indicated by an arrow c in

Fig. 4 as they are still in 2 coupled state, and to

‘be in the off carrier condition. - In the off carrler

condifion. a force is given in a direction opposite
to the direction in which the racording head 1 and
ink tank 2 are coupled to separate them and replace
the one which requires the replacement. Then, by
the coupling method described earlier, both of them
are integrated and mounted in the carrxiexr 102 in the
reversed order to terminate the replacement
operation,

In this respect, the head lever 106 is used
to release the pressure exerted on the recording head
1 in the present embodimenf, but irrespective of this
method, it may be possible to make an arrangement so

that the lever which presses the recording head 1 cah

_be ehifted directly. Also, irrespective of the

method wherein the head fixing spring 108 is used to
press the recording head for its fixaticn; it may be
possible to use a latch hook or the like having a
spring capability for the head fixation.
Furthermore, it may be possible to mount or
demount the recording head 1 and ink tank 2 in the
coupled state by holding the recording head 1
directly against the pressure exerted by such a

pressing means.

When the first mode is adopted, the following
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effects are obtainable: _

When either one of the recording head and ink
tank must be replaced, it is possible to replace only
the one which needs the replocement. Therefore,
the operational economy is improved.

Also, the recording head 1 and ink tank 2
can be replaced as they are in the coupled condition.
The recording heads and ink tanks having different
colors can be retained as they are in the off .
carrier condition. Therafore, it becomes simple to

change racording ¢alors,

As z sescond mode,'the recording head 1 and
iunk tank 2 are separated.on the carrier 102 while
the recording head 1 znd carxzier are still fixed
(hereinafter referred to as on carrier condition).

Fig. 5 is a2 schematically perspective view
illustrating the state where the ink tank 2 is
separated from the recording head 1 on the carrier
102. In this case, by pulling up the tank lever 107
from the state shown in Fig. 1 to the position shown
in Fig. 52 rotatively in the direction indicated by
an arrow a, a lever (not shown) arranged in the
carrier 102 engages with the ink tank guide groove 14
which is provided on the side of the ink tank 2 and
is shifted in the direction indicated by an arrow
b in Pig. 5. At this juncture, the fixation of the

recording head 1 is in the same state as Fig. 1, and
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it is not shifred togethaer with the ink tank 2.
Accordingly, the engagement between the recording
head 1 and ink tank 2 are disengaged; thus enabling
them to be separated. Further, by allowing the ink
tank 2 to be shifted in the direction indicated by an
arrow c in Fig. 5, it can be removed from the carrier
102.

In this respect, if the recording head 1 is
resiliently pressed by the head fixing spring 108
as in the present embodiment, there is a possibility
that the head fixation is released depending on the
way the separating force is axerted. It is
;referuble to arrange the structure as follows:

Fig. & is a schematic plan view showing the
way in which such a force is exerted. 1In Fig. 6,
the recording head 1 is pressed by a force fl exerted
by the head fixing spring 108 to the carrier 102.
Also, it is assumed that a force £2 is needed to
disengage the coupling nails 12 and the i;k supply
inlet 10 in order to separate the recording head 1
and ink tank 2. 1In this case, it is possible to
pravent the fixation of the recording head 1 to be
released in the separating operation by defining
the strengths of the forces as fl1 > f2.

Here, in the present embodiment, the
separation is executed by exerting a force equivalént

to the force £2 using a tank lever 107, but
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irrespective of this method, it may be possible to
arrange the structure so that the ink tank 2 is
pulled up in the direction indicated dy an aryow b in
Fig, 5 by holding it airectly to separate the
recording head 1 and ink tank 2.

When the second mode is adopted, there are
the following effects in addition to those obtainable
in the first mode:

It is possible to control the spesd with
which the ink tank is pulled out when it is separated
by designing the cam configuration of the tank lever
107: thus enabling the prevention of the ink
scattering from the ‘ink supply inlet 10 and ink
supply ocutlet 11.

Also, there is no need for holding the
recording head 1 by hand directly. Accordingly, i
there is-no possibility that s hand touches the
vicinity of the ink ejection nozzles of the recording
head 1. Hence, it is possible to pravsnt.any
unwanted contamination which may produce adverse
effects on printing.

Also, the portion where the force exerted
by the ink tank 2 can be specified. Therefore, it
will suffice only if such a portion 1s reinforced.
All the other portions can be structured thin to make
the ink tank lighter with a more ink containing

capability among other effects.
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Subsequently, the description will be made of
the structure and operation of a recording apparatus
wharein the above-mentioned recording head 1, ink
tank 2, and carrier 102 are mounted.

Fig. 7 is a schematically perspective view
illustrating the ocutline of a recording apparxatus
embodying the present invention.

A carrier 102 with a head cartridge 101 being
mounted has a pin (not shown} to be engaged with the
spiral groove 105 of a lead screw 103 which is
interrelated with the normal and reverse rotations of
a carrier motor 402a and rotated through a
transmission mechanism (not shown). Thus, the
carrier is reciprocated in the directions indicated
by arrows 2 and b following the rotation of the lead
screw 103. Here, a reference numeral 104 designates
a slide éhsft to regulate the rotation of the
carrier. Also, with a carrier sensor 510, the
carrier 102 establishes the position (homé position)
in the directions indicated by arrows a and b. &
reference numeral 301 designates a recovery unit
which comprises a cap 302 facing the discharging
surface of the head carxtridge 101 at a given position
{a home position, for example) outside the recorxding
area for the head cartridge 101, and a cap advance
and retraction driver (not shown) to keep the cap in

contact with the discharging surface to protect it
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when recoéding is at rest or the like occasions.
Also, it is possible to arrange a pump to suck overly
viscous ink, dust particles, and air bubbles from the
discharging ports when the cap is in contact with the
discharging surface in order to maintain the ink
ejection conditions desirably, and =z member to
eontain such an unwanted ink thus sucked.

Furthermora, a wiper {not shown) ig provided
to clean the vicinity of the .discharging ports of the
head cartridge 101.

- A reference numaral'zol'agsignates a feed
roller to feed a recording medium 6 in the directions
indicated by an arrow c in Fig,.7 and 202, a pinch
roller to press the recording medium 6 against the
feed roller ?Ol. The recording medium 6 is fed
intermittently in the directions indicated by an-
arrow © in Fig. 7 while'being pinched by a pair of
these rollers. The feesd roller 201 is coupled to a
feeding mator 402b through a tzansmission.mecnanism
formed by a feed roller gear 205 and feed rollexr
idler gear 206 s0 as to receive the transmission of
the driving forece. also, pinch xoller 202 is capable
of being in contact with or apart from the feed
roller 201 by the operation of a release lever 210.

A& reference numeral 207 designates a platen
to regulate the reéording surface of the recording

medium 6 to keep it flat. aAlso, it may be possible
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to provide a member to prevent the recording medium
6 from being raised by pressing it against the platen
207.

A reference numeral 213 designates a
discharge roller which rotates in synchronism with
the feed roller 201 to deliver the recording medium
& after recording in the directions indicated by an
arrow ¢ in Pig. 7. There is provided a spur roller
214 at @ position opposite ta the discharge rollerxr
213 through the recording medium 6. wWith those
rollers, the recording medium 6 is delivered outside
the printer after the recording is over.

As shown in Fig. 8, the recovery unit
comprises a cap 4021 to cap the discharging surface
4002c of the recording head 4002a; a2 pump unit 4023
which makes the ingide of the cap negatively . -
pressuriied to suck from the cap 4021 the waste ink
forcibly exhausted from the discharging surface 4002¢
end forward it to.a waste ink tube 4031d;.and a
transmiesion mechanism (timing gear) 4024 consisting
of a known cam and gear mechanism to transmit driving
forces to the foregoing cap 4021 for its forward
sud backward movement with respect to the discharging
surface 4002¢c as well as for the driving of the
foregoing pump unit 4023.. To the aforesaid timing
gear 4024, the rotational driving force of the

carrier motor is transmitted through z carrier motor
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pinion 4020.

Also, the pump unit 4023 cohprises 2 plunger
pump shown in Fig. 9, in which 2 reference numeral
4031 designates a cylinder baving a cylindrical
cylinder portion 40312 and a guide mamber (not shown)
which guides a plunger 4022 which will be @escribed
later. Then, it is partially cut off in the axial
direction to provide an ink passage: 4031b, A cap
lever receptacle formed to allow the lever seal which
will be described later to be inserted. &Also, &
reference numeral 4031c¢c designates an ink suction
inlet whick is opened to a2 given position; 40314, a
waste ink tube the integrally formed leading end of
which is inserted into a waste ink absorbent 4028;
also, 403le, a cap open and close protrusion which 4is
pressed by the cap open and close cam 4024a of the -
timing gear 4024 to cause tha cylinder 4031 to rotate
to open and close the cap 4021.

A reference numeral 4022 designate§ 8 plunger
comprising a operation shaft 4022z, a piston stopper
4022b, a piston receptacle 4022¢c, and a pump seal
stopper 40224. Then, a groove 4022e which serves
as zn ink pﬁssage is continuously fozmed on the
aforessid operation shaft 4022a, This groove is
partially inserted into the afaresaid guide of the
cylinder 4031 to hold the %otation of the plungerx

4022. On the operation shaft 4022a, a lead groove




i

- 40 -

4022f is formed to control the reciprocation of the
plunger 4022. The protrusion (not §hown) of a stroke
gear 4005 is inserted into this lead groove 4022b.
Then, by the normal and reverse rotations of the
stroke gear 4005, a desired stroking amount is given
to the plunger 4022 to generate the negative
pressure,

A reference numeral 4032-designates a piston
made of a rubber material such NBR, Its outer
diameter is made larger than the inner diameter of
the cylinder 4031 by a given amount, and it is
appropriately compressed when insertéd.into the
foregoing cylinder 4031; 4033, a pump seal made of a
rubber material such as silicon zubber or NBR, which
is inserted into the cylinder 4031. 1Its inner
diameter is made slightly smaller to ebtain a given °
pressure'with respect to the plunger 4022 and,
further, it can reciprocate in the cylinder 4031 by
being pressed by the pump seal stopper 4052& 6: the
plunger 4022 and the piston receptacle 4022c. Also,
it may be possible to reduce the sliding friction
between the cylinder 4031 and plunger 4922 by
applying lubricant to the surface of the pump seal.

A reference numeral 4034 designates a cap
lever. An ink guide {not shown) biases the cap lever
seal vwhich will be describéd later. The other

rotational shaft 4034a is rotatively mounted to the



- 41 -

hole 4031f of the cylinder 4031 by snap fitting,
and 4035, a cap lever seal to which‘the ink guide
of the aforesaid cap lever 4034 is inserted by
compression, It is further inserted into the cap
levexr receptacle 4031d of the cylinder 4031.

A reference numeral 4021 designates a cap
made of an annular chrolinated butyl rubber or some
other resilient material having & triangular cross-
section, and is mounted on the cap mounting unit
4034b of the foragoing cap lever 4034; also, 4042,
a8 preliminary discharging pad which is made of a
polymeric absorbent as the foregoing blade cleaner
4039, It is mounted on the foregoing cap lever 403%.
The aforesaid preliminary discharging pad is an
absorbent to absorb the ink preliminarily ejected
aside from the ordinary ink ejection for & prianting -
operatioh. This preliminary ink ejection is
conducted to prevent ink on the discharging surface
4002c from being dried in the printing opération.

Subsequently, the degcription will be made
of an information processing apparatus in which a
recording apparatus embodying the present invention
is incorporated. Its structure and electrical

circuitry will be described.
Fig. 10A is a schematically perspective view
illustrating the outer appearance of an information

processing apparatus 6§04 wherein a recording
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appuratus.embodying the present invention is
incorporated.

In Fig. 104, 2 reference numeral 601
designates the above-mentioned printing unit: 602,
a key board provided with keys to input letters,
numerals, and ather characters as well as keys to
giva various instructions; and 603, an indicationm
unit provided with a2 display. Fig. 10B is a
schematically perspective view illustrating the outer
appearance of an information processing apparatus
604 wherein a recording apparatﬁs embodying the
present invention is incorporated. 1In Fig. 108,
a reference numeral 6§05 designates 2 window p:cvided
for replacing the foregoing recording head 1 and ink
tank 2; 606, a cover for the wiﬁdow 605 to cover it
except when the replacement operation is executed, -
The window 605 is made large enough to provide & head
lever 601 and tank lever 605 to be operated whan tha
recording head 1 or ink tank 2 is ieplace&. A
reference numeral §07 designates a change over switch
for the intended replacement of the xecoxding head
1 Qr ink tank 2. When the change over switch 607 is
turned on, a carrier motor 402a is driven to shift
the carrier 102 to the window position 605 from -the
foregoing home position or the recording area. In
this position, when the replacement of the recording

heads 1 or ink tanks 2 is completed, the carrier 102
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is shifted ro its home position when a release switch

608 is turned on and then ¢ recovery unit 301 is
actuated to execute the ink snction and ejection,
or wiping and other recovery operations. Thus, the
current status raturns to the operation before the
change over switch 607 is turned@ on. Now, Fig. 11
is a block diagram showing the structure of electric
circuits for an information processing apparatus
according to the present embodiment.

In Fig. 11, 2 reference numeral 501 .
designates a controller to execute main controlling:
502, a CPU for a microconputer mode to execute
certain procedures, for example; 503, RaM for
providing development and work ereas for text data
and image dara; 504, ROM for storing programs
corresponding to the aforesaid procedures; 505, a -
timer £or the CPU 502 to work out execution cycles
and for the printing unit 601 to work out the timing
required when a recording operation is eQecuted:
and 506, an interface unit to connect signals from
the CPU 502 éo the peripheral apparatuses.

Also, a reference numeral 507 designates a
controller for the prianting unit 601l; 508, a head
driver to transmit recording signals and electric
power to the head cartridge 101; 50%9a and 509Db,
motor drivers to transmit signals and electric

power required to drive a carrier motor 402z and
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feed motor 402b, respectively; 510, & carrier sensor
to detect the current position of fhe carrier 102 and
determine whather the carrier 107 is currently at itrs
home position or not, for example; and 511, a paper
sensor to detect the presence of a recording medium

6 in order not to perfarm recording on any places
other than the recording medium 6 when the recording
medium 6 is yet to be inserted or a recording is
terminated up to the end of a page.

Moreover, a reference numeral 605 designates
an external storage such as FDD, HDD, or RAM card,
and 512, an external interface to communicate with
other irnformation processing apparatuses, or to
control peripheral apparatuses by making connection
with inner buses,

In this respect, although not inclvded in the
block diagram shown in Fig. 11, an electric power
source is provided to supply current to the above-
mentioned electric circuits. For such an electric
power source, there is available a rechargeable
buttery, dispossble dry cells, or AC power converter
when the information processing apparatus body is
fixed for use, for example.

With the above-mentioned structure of
electric circuits, recordings sre performed on the
recording medium 6 by the.recording unit. Now,

using a flowchart shown in Fig. 12, the recording
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operation control sequence will be described briefly.

With an instruction to sté:t recording by the
use of the recording instruction key on an indication
operation unit of a printer body or by an external
instruction to start recording through the external
interface, a series ¢of procedures are started as
follows:

At first, in step §l, vwhether the indication
operation unit is in the on, line status or not is
detexmined., This is a precaution not to start any
recording operation without a required praparatién
on the printer side when an extermal instruction to
start recording operation is transmitted mainly by
communications. Hexe, if the indication opexation
unit is determined to be in the an line status, the
procedure will proceed to steé g2,

-In the step S2, vhathér the recording medium
6 is set on the printing unit or not is determined
in accordance ﬁith signals frﬁm the pape; sensor 511
and others. This is a precaution not to start
printing because if any printing is started without
a8 recording medium, ink is scattered in the printer
to stain the apparatus itself particuiarly when an
ink jet printex or the like is used as a recording
apparatus, or the ink which is a recording medium
is wastefully consumed. -

Furthermore, in the step S2, it may be
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possible to determine whether the pinch roller 202
and feed roller 201 are released oé not in addition
to the detection of the presence of the recording
medium. This is required to prevent any irregular
feeding of the recording medium because when the
pinch roller 202 is relessed, the normal feed isg
impossible even if the recording medium 210 is set.
Whether the pinch roller 202 is release or not can
be destected by means of a mechanical switch provided
for the release lever or the like. Here, if it is
found that the recording medium is not no:mally'set,
the procedure will proceed to the next step 3 .

In the step S3, a message is emitted to call
the attention of an operator to set the recording
medium. Such a message can be emitted by
illuminating light in the indication operatiop._unit -
or make a buzzer sound.

Also, in the step S3, if the recording medium
6 is found to have been set, the procedu:; will
proceed to step 84.

In the step, the recording is started. With
the instruction from the CPU 502, the head driver 508
drives the head cartridge 101. Also, in synchronism
therewith, the motor drivers S09%a and 509b drive the
carrier motor 402a and feed motor 402b, respectively,
to perform the recording thle allowing the carrier

102 to be shifted in the main scanning diréction.
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the recording medium to be shifted in the sub-
scanning direction, and the recording head 1 to be
cleaned among others.

Lastly, in step 85, i1f an instructiomn to
terminate the recording operation is given by the
corresponding signal from the CPU 502, for exsmple,
or if it is detsrmined that any more raecording is
possible when the number of recording lines in a
page in a given sub-scanning direction has been
reached or the terminating end of the recording area
in a recording medium 6 is detected by the paper
sensoxr 511, it is judged that the recording operatien
is terminated and that the recording operation
procedures are completed.

In step S6, then, the carrier 102 is returned
to its home position as a procedure to terminate the
recording operation. This iz carried out to cap the
ink discharging surface of the racording‘head 1 for
its protection in preparation for the power turm off
after the termination of the recording operation.
Then, if, for example, the feed motaor 402b is driven
for z given amount or the feed motar 402b is driven
until when the paper sensor 510 detects and verifies
that the recording medium 6 has been discharged.

In this way, the recording medium is discharged.
After that, the CPU 502 instructs the indication

operation unit to display the termination of the
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recording operation or informs the peripheral
apparatuses accordingly through the external
interface: henca'terminating the recording oparation
completely.

As described above, the racording head ana
ink tank are separable as in the present embodiment,
and then, by arranging the structure of the ink jet
recording apparatus such as to conduct the separating
or integrating operation either in the on carrier
condition or off carrier condition, the following
effects can be obtained: |

Since the ink tank is mounted on the carrier,
any ink supply tube and the like are no longer
needed., Thug, it is possible to fabricate the
apparatus smaller.

Also, when ink is totally consumed, it- will
suffice.only if the ink tank is replaced, not the
cartridge which is integrated with the hgad.
Therefore, it is possible to reduce the running cost
significantly.

Also, if either one of the recording head
and ink tank needs to be replaced, it is possible to
replace only the one which must be replaced. Thus,
the operational economy is improved.

alsc, when the rgcording head and ink tank
are separated on the carrier by the use of a lever

or the like, it is possible to contrcl the speed with
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which the separation is carried out; thus preventing
ink to be scattexed from the ink supply inlet 10 and
ink supply ocutlet 1ll.

Also, when the recording head and ink tank
are separated on the carrier, thera is no need for
holding the recording head by hand directly.
Accordingly, there is no possibility that a hand
touches the vicinity of nozzles of the recording head
1. 1t is thus possible to prevent any unwanted
contamination that may produce adverse effects on
printing,

Also, when the recording head and ink tank
are separated on the Carrier, the portion where force
exerted by the ink tank 2 can be specified.
Therefore, the structure can be arranged so that
it is made strong enough only against such specific’
portion. Consequently, any other portions than- this
can be fsbricated thins thus enabling the tank to be
made light in its weight while increasing its volume.
Also, if ink colors should be replaced, the recording
heads and ink tanks can be replaced as they are still
in the coupled state. There is no possibility that
ink colorxs are mixed, The replacement can also be
carried out simply.

Fig. 13 is a plan view schematically showing
anothexr embodiment according to the present invention.

Fig. 13 is a plan view corresponding to the
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view of the foregoing embodiment shown in Fig. 1
observed from the above, in which a reference numeral
112 designates a head clamp lever to £ix the
recording head 1 to the carrier 102; 113, a head
contact to connect the head electrialiy: and 114, an
ink tank pressure levér which is interrelated with an
ink tank lever 107 to execute the integration and
separation of the ink tank 2. The head unit and
carrier unit of the ink jet recording apparztus
comprise each of these eléments.

In the foregoing embodiment, the recording
head 1 is pressed to the stopper 110 ia the direction
indicated by an arrow a inm Fig., & to couple the
recording head 1 and carrier 102 méchanically with
the pressure exerted by the head fixing spring 108.
The method for fixing the recording head is not ‘
confined thercto. It may be possible to adopt a
method given below, .

In other words, the head clamp le;er 112 is
structured with a rigid material to be able to rotate
and move in parallel, not with a resilient material
to press the object. Here, the description will be
made of a method for fixing the recording head to the
carrier 102. at first, the head clamp 112 is
retracted to the positioq which is indicated by a
broken line. Then, the recording head 1 itself ox

the recording head 1 and ink tank 2 which are in the
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integrated &tite are inserted in thé direction
indicated by an arrow & in Fig. 13 and shifted from
such a state shown until the leading end of the
recording head 1 is butted to the head contact 1l13.
Prom this state, the head clamp lever 112 is shifteﬁ
in the direction 1ndicated by an arrow ¢ in Fig. 13
while being rotated to arrive at the position which
is indicated by a so0lid line and is fixed as it is.

In the head contact 113; a resilient pad 111
is pinched as described in c;njunction with the
foregoing embodiment. Therefore, the recording head
1 is pressed back in the direction indicated by an
arrow B in Fig. 13, but due to the presence of the
head clamp lever 112, it cannot be shifted but fixed
there. At this juncture, by the force exerted to
press it back, the contact pressure of the head -
contact 113 is secured. Also, the separation of the
racording head 1 and caxxier 102 can be parformed
in the operation contrary to the above, and withdrawn
by shifting them in the direction indicated by an
arrow b in Fig. 13.

In this respect, for the separation of the
ink tank 2, the ink tank lever 107 {not shown) is
operated to cauée the ink tank pressure lever l1ll4 to
be shifted in the direction indicated by an arr;:w b
in Fig. 13. With the above-mentioned stxucture, the

following effects can be obtained:
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When the separating cperatiqn for the ink
tank 2 is executed in the on carrier condition, the
force exerted on the recording head 1 is recelved
by the head clamp lever 112. Therefore, the
recording head 1 is not shifted: obtaining an
enhanced reliability.

Aléo; when only the ink tank 2 is separated
in the on carrier condition, or the reco?ﬁing hesad
1 and ink tank 2 are separated from the carrier 102
still in the coupled state, the shifting direction
ig as indicated by an arrow b in Fig. 13.
Accordingly, the operativity is improved.

Fig. 14 is a plan view schematically showing
a method according to ancther embodiment.

In Fig. 14, a reference numeral 115
designates = head pressure lever holding a head i
contact 113, whieh can rotate or move in parallel
and 116, a heaﬁ stopper fixed on the inner side of
the carrier. .

According to the present embodiment, the
following procedures will be taken to fix the carrier
102 and recording hesd 1. The head fixing lever 115
which is rotatively fixed to the cérrier 102 is
rotated to the position indicated by a broken line
in Fig. 14. Then, the recording head 1 itself or
the coupled recording hea& 1 and ink tank 2 is

ingserted in the direction perpendicular to the plane
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of Fig. 14, s¢ that the protrusion of the recording
head 1 is élaced betweea the head stopper 116 and
head pressure lever 115. Then, the head fixing lever
115 is rotated to the position indicated by & solid
line; hence fixing the head fixing lever 115 by &
means which is not shown in Pig. 14. At this
juncture, since a resilient pad 111 is used for

the head contact 113 &5 in the case of the foregoing
embodiment described in Fig. 43, the contact pressure
is secured by the compressed resilience of the
resilient matexrial,

Also, the separation of the recording head
1 and carrier 102 can be performed by the operation'
contrery to the sbove, and withdrawn by ehiZting them
in the direction pexpendicular to the plane of Fig.
14. .

In this respect, in order to separate the
ink tank 2, the ink tank lever 107 {not shown) is
operated to shift the ink tank pressurae léver 114 in
the direction indicated by an arrow b. in rFig. 1l4.
With the above-mentioned structure, the following
effect can be obtained:

When the ink tank 2 separation is performed
in the on carrier condition, the force exerted on the.
recording head 1 is received by the head stopper 116
50 a8 not to cause the recording head 1 to be

shifted: hence obtaining an improved zeliability.
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Figs. 15B, 13C, and Fig. 16 illustrate the
ink passage coupling of the recording head and ink
tank according to still another embodiment.of the
present invention. Fig. 15B éhows.the cage where the
ink supply outlet 11b is made of a resilient material
such rubbex, and it is possible to make the inner
diameter of the ink supply outlet 11b smaller than
the outer diamster of the ink supply inlet 10a: thus
improving the contactuness between the ink supply
inlet 102 and ink supply outlet llb when the
recording head 1 and ink tank zlare coupled.
Accordingly, the sealing capability of the ink
passage 1s also improved. Further, since a force
regquired to deform the ink supply outlet 1lb ¢an be ]
small, it is possible to ‘make the force required to
mount apd demount the recording head 1 and ink, tank*
2 sgually small.,

Fig. 15C illustrates the case where the ink
supply inlet 1l0c is made annular having a; acute end
while the ink supply outlet llc is formed by a
resilient msterial such as rubber without any hole.
Whén separated from the'recording head 1, the ink
supply outlet 1lc of the ink tank 2 is closed so as
not to allow any ink leakage from the ink supply
outlet llc. Therefore, the ink tank 2 itself can be

handled in an excellent condition. Also, when the

ink tank 2 and recording head 1 should be coupled,
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the acute end of the ink supply inlet l0c made a hole
in the ink supply outlet llc to form an ink passage.
Thus, a stabilized coupling of ink passsages is
possible, at the same time making the force required
to connect or separate the ink tank 2 to or from the
recording head small.

Fig. 16 illustrate the case wheare guides 1l0e
and lle are provided in the direction perpendicular
to the direction of the ink passage. By shifting
the ink tank 2 in the direction perpendicular to
the plane of Fig. 16 with respect to the recording
head 1, the coupling and separation are performed.
Also, in the coupling portion, a sealing member 10f
made af a2 resilient material such rubber is provided
to prevent ink leakage. When the directions in which
the recording head 1 are mounted or demounted axe the
same as the directions in which the ink tank 2 is
mounted or demounted, the structure will be the same
as the foregoing embodiment, but such directions are
arranged a2s indicated by arrows a and b in Pig. 16,
the mounting or demounting directions are different
for the recording head 1 and ink tank 2. as a
result, the relationship aséociated with tﬁe forces
as shown in Fig. 6 will be eliminated:; thus making
‘it ‘possibleto mount"bf'ﬁemoﬁnt“the'{ﬂk tafk 2 and
recording head 1 with a minimum force required.

Pigs. 17A and 17B illustrate another
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embodiment according te tha present invention wherein
the mounting and demounting of the ink tank 2 are
controlled., Fig. 17A shows the state where no
recording head 1 nor the ink tank 2 is present, in
"which a reference numeral 151 designates a head
detection lever rotating in response to the mouating
or demounting of the recording head 1; 151a, a pinion
transmitting the xotation of the head detection lever
151 to the rack 152a of a stopper 1527 a tamk control
lever to control the installation of the ink tank 2,
When neither the recording head 1 nor the ink tank

2 is present, both the head detection lever 151 and
tank control lever 153 are arrazunged to block the
installation passages of the ink tank 2 and recording
head 1 by the biasing force exerted by springs or the
lixe (not shown). Also, the stopper 152 is shifted
by the head detection lever 151 to the position where
it can regulate the rotation of the tank control
lever 153 in the installation direction of the ink
tank 2. In other words, when the recording head 1 is
yet to be mounted, the installation of the ink tank 2
is blocksd by the tank control lever 153. Fig. 17B
illustrates the state where the recording head 1 is
mounted. The head detection lever 151 is rotated due
to the installaticn of the recording head I ‘as showm
in Pig. 17B. The rotatibn of the head dstection

lever 151 is tranemitted to the stepper 152 through
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the pinion 1S1la to realease the rotational regulation
of the tank control lever 153 as shown in Fig. 17B.
In other words, when the recording head 1 is mounted,
the installation of the ink tank 2 becomes possible.
As @ result, the ink tank 2 can be attached to or
detached f£rom the recording head 1. Also, in a case
where the arrangement is simple so that only the
recording head 1 is mounted on or demounted f£rom the
carrier 102, the installation of the ink tank 2 is
prohibited when the recording head 1 is yet to be
mounted; hence preventing any erroneous operations,
Figs. 18A and 188 illustrate still another
embodiment according to the present iﬁvantign wherein
the mounting and demounting of the recording head 1
are controlled. Fig, 182 shows the state where both
the recqrding head 1 and ink tank 2 are installed,
The structure is the same as Fig, 4, but there is a
tank detection lever 160 provided bensath the lower
part of the ink tank mounting unit of thé carrier
102. The contacting portion 160a of the tank
detection lever 160 is regulated by the ink tank 2
to sat its position while the hook 160b of the ink
detection lever 160 is released from the cut off

portion 106a of the head lever 106. Thusg, the head

Lever 106 is rotative. -When the head iever' 106 'is-

rotated in the direction indicated by an arrow at

a3, the recording head 1 and ink tank 2 are shifted
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in the direction indicated by an arrow at b as they
are still in the coupled condition as in the case
shown in Fig. 4, Hence, it becomes possible to
remove tham. Fig. 18B shows the state where the
recording head 1 is mounted while the ink tank 2 is
yet to be mounted. The tank detection lever 160 1is
biased by biasing means (not shown) such as 3 spring
in the direction indicated by an arrow at @ . when
the ink tank 2 is not present,, the lever is rotated
as it is in the state shown in Pig, 18B. Then, the
hoog 160b engages with the cut off portion 106a to
regulate the rotation of the head lever 106. 1In
other words, it becomes impossible to remove the
recording head 1 if no ink tank 2 is present. AS

a result, it becomes impossible to handle the
recording head 1 itself. Thus, there is no
possibilitf that a hand touches the vicinity of the
ink ejection nozzles of the recording head 1 or the
vicinity of the ink supply inlet 10. Any °
contamination which may produce adverseieffects on
recording can be prevented assuredly. Also, anf
adverse sffect that may affect the recordings
attributable te the fact that the recording head 1
is handled as a single body can be eliminated
assuredly because there 1s no possibility that air is
taken £zrom the ink ejection.nczzles and the ink

supply inlet 10 to be mixed in the ink passages.
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In the foregoing embodiment.described in Fig.
1, the presence of the recording head 1 on the
carrier 102 can be detected by discriminating whether
the recording head 1 is electrically connected or
not. However, it does not have any means to detect
the remaining quantity of ink in the ink tank 2 or
to transmit to an information processing apparatus
the information regarding the presence of the ink
tank 2 on the carrier 102. The present invention
is not confined to this, and it may be possible to
provide the above-mentioned detecting meansz.

Fig. 19 is z block diagram showing the
elsctric circuits of an informatlon processing
apparatus according to still another embodiment of
the present invention.

In Fig. 19, a referenca numeral 513
designaéés an ink tank sensor to detect whether the
ink tank 2 is present on the carrier 102 or not, and
514 , an ink remain sensor to detect the ﬁresence of
printable ink in the ink tank 2, The description
of any elements having the same reference numerals as
those in Fig. 11 will be omitted.

More specifically, the ink tank sensor 513
may be such that mechanical contacts are arranged on
‘the carrier 102, or a structure is arranged €o as to
provide an optical sensor for the purpose., The ink

remain sensor 514 may be arranged in such a manner
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that by making the ink tank 2 with a transparent
material so as to allow the remaining guantity to be
detected optically from outside, or a.seuscr is
provided iﬁ the ink tank 2 to sense the liquid
therein and contacts are arranged on the surface of
the ink tank connecting to such a aensor; thus
arranging the contacts on the carrier 102,

With the above-mentioned sensors, it is
possible to traansmit to the CPU 502 information
through the interface 506 to issue warning or execute
appropriate processes when a recording operation is
intended without the presence of ink tank 2 oxr
recording head 1, or the related printing becomes
disabled due to the shortage of the remaining ink
during the recording operétion.

For example, there is'a possibility that the-
recording coperation becomes disabled immediately
after the ink tank 2 is connected to the rscording
head 1 because of air bubbles mixed in thé racording
head 1. 1In order to prevent this, it may be possible
to arrange the system to.interprét such a cheangse in
the status that while the recording head 1 is on the
carrier 102, the ink +ank 2 whi;h is absent is now
present as a case where an ink tank 2 is newly
cénnectéd to thé recording head "in the on carrier
condition, and to allow the carrier 102 to return

to its home pogition for the suction operaticn by
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the recovery unit 301.

With the above-mentioned structure, the
following effects can be obtained.

while in printing, if ink is totally
consumed, the operation is automatically suspended
and a warning is given accordingly. Thus, no
recording medium will be wasted.

Also, after the replacement of ink tanks,
thare is no need for execnting the recovery operation
manually, Therefore, operativity will be improved.

"Bach of the embodiments set forth below can
be preferably used for the foregoing ink jet
racording apparatus. Hereinafter, as another
embodiment, the description will be made of an
embodiment wherein a recording head and an ink tank
are sepa;able and replaceable, and the recording
head is coupled by pressing it to the carriage which
corriers the recording head in a given direction.

Fig. 23 is a cross-sectional view showing
the state where a recording head, ink tamk, and
carriage are coupled in an ink jet recording
apparatus according to another embodiment of the
present invention.

In the present embodiment, a recording head
1010a is-of -a type“whichfis used -for an “ink ‘Jet
method using electrothermal transducers to generate

thermal energy to give film boiling to ink in
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accordance with electric signals.

In Fig. 23, the principle structure of the
recording head 1010a is such that all the elements
are laminated by adhesion or. pressing on a head base
plate 10lla with the positioning protrusions 10lla-1
and 10lla~2 arranged on the head bass plate 10l1lla as
positioning reference.

Here, in the vartical direction in the inner
face in Fig. 23 is positione§ by the reference face
1104a-1 of a front board 11013 and a protrusion
101la-1, while the horizental direction in the inner
face of Fig. 23 is positioned by 2 head positioning
unit 1104a and a protrusion 10lla-2. Further, the
direction perpendicular to the cross-éection of Fig.
23 is positioned by the protruded portion (not shown)
of the protzusion 101l1a-2 which iz protruded
partizally to cover the head positioning unit 110aa,
and the hzad positioning unit 1104a.

On a heater boaxd 1l0l3a-2, there é:e formed
by film deposition on an Si substrate, electrothermal
trangducers (ejection heaaters) arranged in plural
arrays and electric lines of aluminum and others to
supply electric power. The heater board is connected
to 2 head flexible board (hereinafter referred to as
" head PCB) 10133 haviny 1lihes with pdds '1013a-1 ‘
arranged at its leading ends to raeceive electric

signals from the apparatus body. The connection is
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made by wire bonding with each of the corresponding
lines arranged face to face. Then, the ink ejection
unit is forxmed with a common liguid chamber inducing
ink f£rom a replaceable ink tank 100la through
partition walls to partition each of the plural ink
passages in acccrdan?e with the ejection heaters and
liguid passages in order to supply it to ink
passages, and a grooved celling board 1012a, which
is integrally formed with orifices constituting a
Plurality of discharging par;s by polysulfone or the
like, is pressed by a spr}ng {not shown) to the
heater boazrd -1013a-2, at the same time being fixed
by pressing with adhesives and sealed; thus
fabricating the ink discharging unit. The liquid
passages 10152 coupled to the grooved ceiling 1012a
and sealed can be counnected to the replaceable ink -
tank 100l1a in the present embodiment. To this end,
the liquid passages are penetrated through to the
opposite side of the head base plate 101la through
the hole provided for the head PCB 1013a and head
base plate 101la, at the same time being fixed
adhesively to the head base plate 101lla.

Also, at the end of the coupling side between
the liquid passage 1015a and ink tank 100la, a filter
.1008a is.provided to prevent. dust particles ﬁnd‘
unwanted sir bubbles from flowing inte the

discharging ports. Also, a head cover 1018a is
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-provided to protect the discharging ports of the

recording head 10102 and the pad 1013a-1 for
electrical connection es well as to make it easier
to hold the recording head 10102 from its handling
end,

The replaceable ink tank 100ia has, in its
tank case 100la-l having ribs 100la-2 on its innex
face, the ink absorbents 1002a retaining ink atuffed
with almost no space, the iqk supply outlet {hole}
10042 to which the leading end of the ligquid passage
10152 with the filter 1008a provided at its leading
end is inserted to make ink connection, and the air
conduit 1003a (hole) to prevent a negative pressure
from being generated excessively by introducing air
into the replaceabls ink tank 100l1a in an amount
ccrresponding to ink flowing out from the xeplaceable
ink tank 100l1a. oOn the inner wall of the taunk case
1001a-1, the ribs 100la-2 are provided in order to
prevent direct air conduction to the ink supply
outlet 1004a through the inner wall of the tank case
1001a-1 for the meximum utilization of ink in the
total araa of the ink absorbents 1002a by the force
exerted by the capillary phenomenon an& at the same
time, the air conduit 1003a is arranged away form
the ink-supply outlet 1004a a= fzr-as possible; The’
ribs 1001a-2 function to reinforce the tank case

100la-2 simultaneocusly so as to contribute to
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improving the operaéivity'when tanks aié raﬁlaéed.

The initial amount of ink retained in the ink
absorbents 1002a is less than the total sbgorbable
amount of the ink absorbents 1002a in order to give

a negative water head pressure to thc menigcus of the
discharging ports of the recording head 1010a when

it is coupled for the functional purpose to enable

a stabilized ejection as well as for the operatioﬁal
purpose to prevent any ink ledkage even when a slight
shock 4is given at the time of'replacing ink tanks.

It may be possible to control ink leakage from the

air conduit 1003a by arranging the provision of a
ligquid repellent treatment for the ink absorbent

10022 in the air conduit 1003z or using a sebarate
liquid repellent absorbent. The ink supply to the
replaceable ink tank 100ls comes to a limit when-

the retained ink in the ink absorbent 1002a becomes
extremely small to meke the ink suction of ;he ink

* absorbent 1002a greater than the ink supply capability
te the recording head 1010a by the force exerted by the

capillary phenomenon of the nozzles following the

ink ejection or when the air induced from the air
conduit 1003a becomes great around the filter 1008a
and the air is supplied to the ink absorbent 1002a
in a large amount through the air filter 1008a.

The mechanical and electrical connection of
the recording head 1010a and replsceable ink tank

1001a to the carrier HC are conducted in the
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following manner,

For the carriage HC, there are provided a
front board 1ll0la positioned on the platen side
(the front side of the head); a flexible shest
1102a-1 provided with the head driving electrode
1102a corresponding to the pad 1013a-1 on the head
PCB of the recording head 1010a; an electrical contact
supporting board 1100a which a resilient member
{rubber pad) 1102a-2 prassing the flexible sheet
from its rear side; a head positioning unit 1ll04a
to fix the recording head 1010z mechanically; &nd a
pressing hook 1103a to support thes recording head
1010a with one-way biasing. Here, two front boards
1101a are arranged each for the foregoing pasiticning
protrusions 1011a-1 and 10lla-2 providing the
positioning reference surface 1104a-1 for the head
basa plaie 10lla of the recording head 1010a. The
pressure hook 1103a of the carraige HC is structured
to exext a biasing force in the directioﬁ'inaicated
by a broken arrow in Fig. 23, that is, inclined
approximately at ten degrees in the traveling
direction of the carriage HC. Therefore, due to such
a biasing force, the recording head 1010a is pressed
in both directions toward the front boaxd 110la and
* .the leledtric- connection 'supporting -board :1100a. -
At the same time, it is biased in the traveling

direction of the carriage HC in the head positioning
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unit 1104a with the electric connection supporting
board 1100a as its pivot. Although this pressure

coupling operation of tha pressure hook 1103a can

'be executed anyway, it is preferable to do it by a

. laver or the like from the upper surface side of the

carriage HC. In any way, when this pressure hook
1103a is eoupled, the recording head 1010a and
replaceable ink tank 100la are electrically connected
after being slightly rotated on the carrier HC to
allow the positioning protrusions 10l11la-1 and 10l1la-2
to be in contact with the positioning reference
surface 1104a-1 of the f£ront board 110la. Thus,

the positioning of the pad 1013a-1 on the haad PCE
1013a and head driving electrode 1102 is alsc
reliably exscuted.

Before the recording head 1010a and
replaceable ink tank 10013 are coupled, the carriage
HC and recording nead 1010a, and the recoxrding head
1010a and replaceable ink tank 10013 are separated
as shown in Fig. 24. Only the respective coupling
portioneg are in contact, The recording head 1010a
and replaceable ink tank 100la begin to be coupled
with the engagement betwesn the coupling hook 1017a

provided oun the head base plate 1010a and coupling

-guide 1005a provided on. the ‘replaceable ink-tank-

1001la as shown in Fig. 24. To arrange this coupling

portion between the iunk supply outlet 1004a and head
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positioning unit 11042 makes it possible to connect
ink supply pamsages reliably when the replaceahle
ink tani is eoupled to the recoxding head 1010a.

In other words, as cleaxr from Fig. 24, when
the replaceable ink tank 100la is rotated in
clockwise direction in Fig. 24, the ink supply outlet
10042 becomes the actuating point with the
coupling portion between the coupling hook 1017a
and coupling guide 10052 as ,its pivot if a thought
is given as to the coupling of the racording head
1010a and replaceable ink tank 1001a. Therefore,
the liquid passage end are coupled with the ink
abscrbent 1002a and filter 1008a as coupling faces.
Further, at the same time, a resilient ring ssal
1009a pinched between the head base plate 101la and
the outer wall of the replaceable ink tank.is,pressed
and deformed to be tightly in contact with them.
Thus, the conduction between the interior of the
replaceable ink tank.,100la and the atmosﬁnere is
completely blocked in the ink supply outlet 1004a.

If this sealing is insufficient, the air induction

to the interior of the replaceable ink tank 100la
following the ink supply to the recording head 1010a
occurs directly without any intervention of the ink

. absorbent. .1002a.- -as .2 xesult,. .it. becomes -difficult -
to effectively utilizes ink retained in the ink

absorbent 1002a. The pressure hook 1103a is
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established to provide its pressire in the direction
inclined at tan degrees in order‘to position the
recording head 1010a in the direction toward the
plane of Fig. 24 with respact to the carriage HC

as described earlier. Therefore, also, in
congideration of the coupling to the recording

head 10102, a force is exerted jin the direction
orthogonal to the coupling direction.

Now, given the force in the pressure
direction as F and the contacting force between the
pad 1013a-1 on the head PCB 1013a of the recording
head 10102 and the head driving electxrode 1102a on
the flexible sheet 1102a-1 through the rubber pad
1102a-2 on the electrical connection supporting board
1100z as F;. the following relationship is
obtainable: .

P, = Feos 10°

1
Oon the other hand, given the contacting pressure

between the positioning protrusion 1011a-1 of the
-head base plate 1011a of the recording head 10l0a
and the positioning reference surface 1104a-1 of the

front board 110la of the carriage as F the

2'
following relationship is obtainable:

F, = Psin 10°

2 .
'This ‘Torece Pl-which effectuates the eldctrical
connection is a component in the direction toward

the plane of the head driving electrode when the




- 70 -

pressure hook 1103a is inclined at ten degrees ‘to

the plane perpendicular to the head driving electrode
plane with respect to the pressure guide 1011a-3
which is & part of the head base plate 10lla of the
recording head 1010a. However, it effectuates the
iecaraing head 1010a directly without intervention

of any other members such as the replaceable ink

tank 100la. Therefore, it is possihle to obtain

an optimally effective force F. assuredly: hence

1
enabling the provision of a recording apparatus
having an extremely high relisbility in its
electrical connection in terms of environmental

and distributional aspects.
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On the other hand, it is implemented by the
application of the contact force ?é to obtain the
position where the carriage HC is ¢ppossd to the
surface of a recording medium. The recording gquality
depends greatly on the positional relationship betwaen
the carriage EC and recording head 10l10a. If such a
position is not appropriate, the recording is slanted
or the éuled lines represent a saw tooth configuration.
In a worst case, the electrical connection is displaced
to cause defective contacts, which generates missing
dots.

. In the present embodiment, the positioning
contact pressure Fz directly effectautes the pressure
guide l0lla~3 which is a part of the head base plate
101la of the recording head 1010a without the inter-
vantion of any other members, Its effective force is

. not attenuated and thus an optimal contact force F,

can be obtained. 1In this way, a significant improve-
ment is made for the accuracy of the dist;nce between
the recordirg medium and recording head, which is one
of the major factors to affect the recording quality
of an ink jet recording apparatus.

Moreover, since the Fl force effectuates the
prassure guide with the electrical connection as its
Pivot, -a moment is generated-on the recording -head
101l0a with the electricai connect as its pivot.

Therefore, a contact force is given by the foregoing
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moment to the positioning protrusion 10l1la-2 which is
& part of the head base plate 10112 of the racording
head 1010a, and the head pogitioning wnit 1104a on the
front board 1101z of the carriage EC without tha inter-
vention-of any other membars. As a result, the
positioning accuracy of the recording head 1010a in the
printing direction is significantly improved,

As described above, by directly passing the
recording head 10l0a, the electric powar is assuredly
supplied f£rom th; recording apparatus to the recording
head '1010a, at the same time enabling the positioning
accuracy to be significantly improved for the carriage
HC and recording head 10l0a. Hence, it is possible to
obtain an ink jet recording apparatus having a high
reliability and desirable recording quality.

Subsequently, the description will bse pade of
another embodiment with reference to Figs. 26 to 29.

Although the fundamental structures of the
recording head 1010b and replaceable ink tank 1001b are
the same as the embodiment described in Fig. 23, this
embodiment is different in the direction of pressing
force for coupling the recording head 1010k ‘to ‘the
carriage HC as well as the direction in which the
replaceable ink tank 1001b is installed.

"In" other words, as’''shown in "Fig. 26, there i=m
no front board poaitioneé in the platen side (front

side of the head). A side board 1900 of the carriage
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HC iz provided in -the direction perpendicular to the
platen instead. On this, the electrical coanection is
arranged as in the embodiment described in Fig. 23.

In the two locations in the substantial center of both
ends of the head base .plate 101lb of the recording
head 1010b, presaure guides 1901 are provided. To the
pressure guldes 1901, the side board 1900 of the
darriage EC is pressed by the pressure hook ‘1908 shown
in Fig. 2%, Thus, it becomes possible £o supply power
from the recording apparatus to‘the recording head
1010b. " In this case, too, the pressing fozce is
directly given to the :ecordiné head 1010b vertically
without the intervention of any other members. Thus,

‘an optimal pressure force can be obtained assuredly.

Hence, it is possible to obtain a recording apparatus
having an extremely high reliabllity in its electrical
connection in terms of envirommental and distributional
aspects.,

Also, the protrusion 1902 which a part of the
base plate 1011lb of the recording head 1010b and the
carriage pasitioning unit 1903 are buttasd so as to
enable the pressing force to the carriage HC to be
given directly from the recording head 1010b.
Congsequently, the positioning éccuracy of the recording
head 1010b.in the recording-8irection “is -gignificantly
improved.

In this respect, it may be possible.to couple
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the replaceable ink éank:loOIb-to the recording-head
1010b after the recording head 1010b has baen coupled
to the carriage HC or to couple.the recording head
1010b to the replaceable ink tani 1001b before the
racording head 1010b is installed on the carxiage HC,

Fig. 27 shows the state where the recording
head 1010b and replaceable ink tank 1001b are separated.
Also, Fig. 28 shows the state where the recording head
1010b and replaceable ink tggk 1001b are coupled.

Fig. 29 is a partially cross-sactional view
obsarvad in the direction indicated by a blank arrow
A shown in Fig. 26, in which a reference numeral 1906
designates the portion where the racording head 1010b
and replaceable ink tank 1001b are coupled. On the
gside board 1900 of the carriage, a dowel 1907 is
provided, the pressure hook 1908 is rotated with this
dowel 1907 as its pivot. At the leading end 1908a
of the pressure hook 1908, the nail is provided to
hold the pressure guide 1901 which is inéegrated with
the base head base plate of the recording head 1504,
Also, the dowel 1907 and pressure hook dowel 1909 are
tensioned hy a tensioning coil spring 1911. 1In this
way, the recording head 1010b is electrically connected
to the carriage HC through its side board 1900
raliably. -“These recording-headnamounting-preséure-
hocks 1908 are also proéided beneath the recording

head 1010b. Thus, the recording head 1010b is stably
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pressed to the carriage. side board 1900 fram above -

and below as well.

in this respect, a reference numeral 1910
designates nozzles ejecting ink; 1908b, a laver to be
used when the rscording head 1010b is removed from the
carriage EC. By pinching the two places thereof, the
leading end 1508a of the pressure hook 1908 is
released from the pressure quide 1901 of the recording
head 1010b; thus enabling the recording head 1010b to
be demounted from the carriége.

Subsequently, as another embodiment, the
description will be made of an embodiment wherein an
ink tank and recording head can he separated while the
foregoing ink tank and recording head are mounted by
separate means, respectively.

An ink tank 200la 1s inserted intoc a carxriage
HC in the direction perpendicular to the plane of
Fig. 30 in the state where it is coupled to a recording
head 2010a. At this juncture, tha replaceable ink
tank 2001a is installed in a given location in the
carriage HC by being guided by a replaceable ink tank
front guide 25072 and replaceable ink tank rear guide .
2908a on the carriage HC. Then, the replaceable ink
tank 290la is regulated by the snapping function of a
pair of.tank pressing .front nails 290%a and:291la-and-
that of tank pressing rear nails 2910a and 2912a.

Pig. 31 is a partially sectional view illustrating this
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viewed from the ink discharging surface side. The
liquid passage 29132 extending from the recording head
2010a penetrates the bottom of the rxeplaceable ink tank
20012 to the ink abscorbent 2002a in the replacaable ink
tank 200la.

Here; in order not to allow dust particles and
other impurities to be mixed in the recording head
2010z, a filter 2914a is provided and also, 2 ring
seal 29152 is provided around the liquid passage -2913a
to prevent ink leakage from'the portion where the
recording head 2010a and replaceable ink tank 200la arxe
coupled.

A memher which connect the ink tank and -
recording head, that is, an ink absorbent 2002a with
which a liguid passage 2913a is in contact under
pressure, is of a sponge type. Aalso, the ring seal -
2915a is made of a resilient material having a low
hardness. Therefore, no compulsory force is axarted

by the ink tank 200la against the recording head

2010a. In this respect, a reference numeral 2916a
designates nozzles. Fig. 32 is a cross-sectional view
taken along line A-A in Fig. 30 to illustrate the
replaceable ink tank itself. When it is mounted on the
recofding head 2010a, a supply unit seal 2004a-l and
conduit .unit-seal--2003a-1.are removed -in the-direction-
indicated by arrows, respectively.

Now, the description will be made of still
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Bnothef embodiment with reference go Fig. 33 to Fig.
35,

In tha present embodiment, the fundamental
structures of a reccrding.head 2010b and replaceable
ink tank 200lb are the same as the foregoing embodiment
described in Pig. 30. What differs is the direction in
which pressure is given when the recording head 2010b
is coupled t6 the carriage HC and also the &irection
in which the replaceable ink.tank 2001b is installed.

In other words, as shown in Fig. 33, there is
no front board positioned on the platen side {front
side of the head)., A side board 2900b of the carriage
HC is provided in the direction perpendicular to the
platen instead. On this, the sams electrical con-
nection unit as the foregoing embadiment dazcribed in
Fig. 30 are arranged. In two locations in the sub-
stantial-center of both ends of the hgaa base plate
201lb of the recording head 2010b, pressure guides
2901b are arranged. These pressure guides 2501b are
préssed to the.side board 29%00b of the carriage HC by
the praessure hooks 2908b shown in Fig. 35. Thus, it
becomes possible to.supplf power from the recoxrding
apparatus to the recording head 2010b. Here, the
pressure is exerted directly on the recording head
2010b vertically without the intervention ©f any other
members. is a result, an optimal pressure is obtained

reliably. It is thus possibie to obtain a recording
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apparatus having an axtremely high.reliability in its
electrical connection in terms of environmental and
distributional aspects.

Alsc, tha protrusion 2902b which is a2 part of
the head base plate 201lb of the recording head 2010b
and the carriage positioning unit 2903b are butted to
enable a direct effect of the pressure’ from the
recording head 2010b to the carriage HC. The positiomal
accuracy of the recording head 2010b in the recording
direction can be significantly improved.

In this respect, the replaceable ink tank 2001b
is coupled to the recording head 2010b after the
recording head 2010k is mounted on the carriage HC.

Fig. 32 illustrates the state where the
recording head and rapléceable ink tank are separatsd.

Fig. 35 is a partially cross-sectional view

illustrating the recording head and tank viewed in the
direction indicated by a blank arrow ﬁ in Fig. 33, in
which dowels 2907b are arranged on the side board
2900b of the carriage HC, and the pressure hooks 2508b
are rotated with the dowels 2907b as pivot, respec-
tively. At tye leading ends 2908b-1 of the pressure
hooks 2908b, nails are arranged to hold the pressure
guides 2901b which axe integrally formed with the

head basa plate 2011k of ‘the recording head 2010b.
Also, the dowels 2907b arranged on 'the side board

2300b and the pressure hook dowels 2909b are tentioned
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by tensionifig kpring coils 2911b, réspectively. EHence,
the recording head 2010b is electrically connected
assuredly to the carriage HC on .the side board 2%00b.
These recording head mounting pressure haoks 2508b

are also provided beneath the recording head 2010b to
press the recording head 2010b to the side board

2900b of the carriage from above and below stably.

In this respect, a reference numeral 2910b
designate dAischarging ports (may be referred to nozzles
in some cases) which eject ink, and 2908b-2, a notch
usad when the recording head 2010h is to be removed
from the carriage. By pinching two parts of the notch,
the leading ends 2908b-1 of the pressure hooks 2908b
are released from the pressure guldes 2901lbh of the
recording head 2010b. Thus, the recording head 2010b
is detached from the carriage HC.

?igs. 33 and 35 are views illustrating the
replaceable ink tank 200ib installed En t?g horizontal
direction as in Fig. 34 when the entire status is such
as described above. The replaceable ink tank 2001b
is installed in the horizontal direction againqt the
pressure exerted by a pair of tank side end nalls
2912b and 2913b. Accordingly, when it is butted
against a pair of carriage stoppers 2914b and 2915b,
the tank side end nails 2912b and 2813b are restored
to complete the installatian of the replaceable ink

tank 2001b thereby to fit it there. Also, the
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carriage front nail 2916b and éarriage rear nail 2917b
are those which prevent the replaceable ink tank 2001b
from baing detached upward. '

Here, at the same time that the replacaeable
ink tank 2001b is mounted on the carriage, a resilient
ring seal 2009b provided in the portion 2906b where
the recording head 2010b and replaceable ink tank
2001b are coupled is deformed to connect them. As a
result, no in# leakage will take place. Also, since
the conpling portion is flexibly structured using
resilient material, no compulsory force is exerted on
the recording head 2010b when the replaceable ink tank
2001lb is mounted on the carriage. There is no possi-
bility that the positioning accuracy of tha racording
head 2010b to the carriage is not lowered.

Fig. 36 is a schematically perspective view
illustrating the recording head and ink tank of an ink
jet recording apparatus according to another embodiment.
In Fig. 36, a reference numéral 3001 designates a
‘recording head ejecting ink in accordance with electric
signals; 3002, an ink tank (ink cartridge) containing
ink to be supplied to the recording head 3001; 3010, an
ink supply inlet (liquid passage connecting unit)
which serves as a passage for supplying ink from the
ink tank 3002 to the recording head 3001:; 3011, an
ink supply ountlet {(liquid passage connecting unit) to
supply ink from the ink tank 3002 to the recording
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head 3001; 3012, coupling nails which gquide and hold
tha recording head 3001 and ink tank 3002 when both

of them are integrated; 3013z and 3013b, coupling nail
guide grooves to engage with the coupling nails 3012;
3016, a plurality of tank inner walls to partition the
interior of the ink tnak 3002 into small chambers; and
3017, conductiva holes opened on the tank inner walls
3016. With these elements, the head cartridge 3101

is structured.

Pig. 37 is a schematically perspective view
{1lustrating the state where the head cartridge 3101
shown in Fig. 3€ is mounted on the caxrier unit. 1In '
Fig. 37, a reference numeral 3102 designates a carrier
(mounting unit) provided for a recording apparatus
body which holds the recording head 3001 and@ ink tank °
3002; 3106, a head lever to hold or release the
recording head 3001; 3107, an ink tagk levexr to mount
or demount the ink tank 3002; and 3108, a head fixing
spring to fix the recording’ head 3001 to the carrier
3102. With these elements, the head unit and carrier
unit of the recording apparatus are structured.

The above-mentioned recording head 3001
comprises a plurality of electrothermal transducers
which generate thermal energy to be utilized for
ejecting ink, and a substrate on which a driving
circuit is formed to drive these transducers: dis-

charging ports and liquid passages arranged on the
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substrate corresponding to sach of the ahove-mentioned
plural electrothermal transducers;hand further, a
laminated ceiling board constituting a common liguid
chamber conductively connected to each of tha liquid
passages. Then, the recording head 3001 thus
strnatured is mounted on the apparatus in such a manner
that the discharging surface where the. discharging
ports are arranged is placed to face a recording
medium. In the head cartridge 3101 shown in Fig. 36,
the structure is arranges so that ink is ejected in
the direction -indicated by an arrow a.

The ink tank 3002 is arranged to refill ink
consumed by recording while holding ink and supplies ink
to the recording head 3001 appropriately. When this ink
tank 3002 is present as a single body, the ink.supply
outlet 3011 iz sealed with sealing means (not shown)
£0 as nét to allow any ink leakage. This sealing nmeans
is automatically or manually released when the ink.tank
is integrated with the recording head 3001 to make ink
supply possible. Also, it may be possibla to arrange
a mechanism to induce air from the outside as the ink
volume is being decreased by the ink consumption.
Furthermore, the structure may be made to arrange a
mechanism inside so as to maintain the pressure of ink
to be supplied to the regording hedd 3001 slightly
negative; thus making it possible to improve the

printing quality as well as to prevent any ink leakage.
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Also, the recording head 3001 and ink tank 3002
are used for the apparatus in a recording operation as
a head cartridge 3101 wherein both ¢f them are
integrated. Now, the description will be made of a
method for integrating both of them.

Fandamentally, the recording head 3001 and ink
tank 3002 are integrated by coupling the ink supply
inlet 3010 and ink supply outlet 301l. Therefore,
this portion is carefully arranged to prevent ink
leakage from or air intake into the ink passages.

In the present invention, as shown in Fig. 38, a method
is adopted to utilize the resiliency of a mold member
for the purpose, 1In -other words, the ink supply

inlet hole 3010a and the ink supply outlet hola 30lla
are formed cylindrically and then the inner diameter of
the ink supply outlet 30lla is slight smaller than the
outer diametar of the ink supply inlet hole 3010a.
ihus, when the ink supply inlet hole 5010§~is pressed
into the ink supply outlet hole 3011a, these two holes
are tightly integrated while being slightly deformed

in tha radial direction. Also, the coupling portion

ié not necessarily of a2 mold member, but it will
suffice only if the material has a2 sealing capability.
The other coupling methods will be described later.

In the integration of the recording head 3001
and ink tank 3002, while it is good enough to couple
the ink supply inlet 3010 and ink supply outlet 3011



e A o

- 88 -

as describad above, the coupling is intensified in the
present embodiment by providing the coupling nails
3012 and coupling nail guiding grooves 3013a in order
to prevent them from being disengaged simply due to
any unexpectad force that may be exerted when the head
cartridge 3101 is handled or to facilitate the
integration. In other words, the coupling nails 3012
formed integrally with the ink supply inlet 3010 by
molding and capable of being resiliently deformed are
provided with protrusions at the leading ends, and
are fitted into the coupling nails guiding grooves
3013a while being resiliently dsformed by the portions
corresponding to the height of the protrusions. The
coupling is completed when the protrusions of the
coupling nails 3012 reach the deepest portions
arranged in the rear sides of the coupling nail
guiding grooves 3013a.

Further, the coupling nails 3012 serve as
‘guides s0 as to allow the ink supply inlet 3010 and
ink supply outlet 3011 to be easily joined when the
recording head 3001 and ink tank 3002 are coupled. 1In
other words, the coupling nails 3012 are made longer
than the ink supply inlet 3010 so that the counpling
nails 3012 are to be ir.x contact with the ink tank 3002
before the ink supply inlet 3010 xaachas the ink.supply
outlet 301l. BHere, the leading ends of the coupling

nails 3012 are cut off diagonally. This diagonally
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cut off portion serves as its guide in the direction
indicated by an arrow b in Fig. 36 to facilitate the
engagement with the nail guiding grooves 3013d4. &Also,
the protrusions provided at the leading ends of the
coupling nails 3012 are also cut off diagonally to
promote an easier engagement by Serving as its guide
in the direction indicated ky an arrow- ¢ in Fig. 36.
In this respect, while the coupling nails 3q12
are provided on the recording head 3001 side, its
position is not confined thereto. It may be possible
to position them on the ink tank 3002 side or on both
sides of the recording head 3001 and ink tank 3002.
Here, in the above~mentioned embodiment, the
interiocr of the ink tank 3002 is separated into
several small chambers by the inner walls 3016. The
structure is arranged so that the small chambers
themselves are connected through conductive holes 3017
provided in the vicinity of the_bottém end of the inner
walls 3016 of the ink tank 3002. 1In this case, some
of the conductive holes 3017 must be fillad with ink.
Accordingly, it is necessary for the ink tank 3002 to
have the end where the conductive holes 3017 are
arranged at its bottom with.respect to gravity (in the
direction in which it is located in Fig. 36).
Therefore, if it is required to rotate the ink
efection direction a fram‘the downwaxrd direction as

shown in Fig, 36 to the direction indicated by an
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arrow d in Fig. 36, or to use the recording head for
an apparatus wherein the advancing dirsction of its
racording medium (not kﬁown) is vertical and not
horizontal, for example, or to placa a recording
apparatus itself vertically or horizontaliy for its
use, the ink tank 3002 which is rotated together with
the ink cartridge 3101 cannot satisfy the foregoing
conditions, thus disabling its ink supply. In the
present embodiment, therefore, a second coupling
direction which iz rotated approximately 90 degrees is
arranged in addition to a rirst direction wherein the
coupling nails 3012 and coupling nail guiding grooves
3013a are engaged. For this second coupling direction,
the coupling nails 3012 are used in the same manner,
but the coupling nail guiding groove 3013 engages with
the other coupling nail guiding groove 3013b. The
coupling:mathod in this case iz the same as the one used
for the coupling in the first direction.

Also, since the positional relationship hetwéen
the coupling nails 3012 and coupling nail guiding
grooves 3013 is symmetrical in rotation with respect
to the ink supply inlet 3010, the coupling is possible
in 2 total of four directions, that is, two more
directions at 90 degrees each further from the above-
mentioned second coumpling direction.

Fig. 39 illustrates another embodiment to show

the portion whezre the ink passages of the recording
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head 3001 and ink tank 3002 are coupled. Fig. 39A
represents a case where the ink supply outlet 3011b 1is
made of a rasilient material such as rubber. Here, it
is possible to maka the inner diameter of the ink
supply outlet 301ib'sma11er than the outer diameter of
the ink supply inlet 3010b, Thus, the contactness
between the ink supply inlet 3010b and- ink supply
outlet 301lb is improved when the recording head 3001
and ink tank 3002 are coupled. As a result, the
sealing capability of the ink passages is enhanced.
Also, a force regquired to deform the ink supply outlet
3011b can be small. The ﬁQroe required to effectuate
the attachment and detachment of the recording head
3001 and ink tank 3002 can 2l80 be small.

Alsc, Fig. 358 illustrates a case where the
ink supply inlet 3010¢ is formed to be annulax having
an acute end, while the ink supply outlet 301lc is
made of a resilient material such as rubber having no
holes. When separated from the recording head 3041,
the ink supply unit 301lc of the ink tank 3002 is in a
blocked state. Therefore, there is no ink leakage from
the ink supply unit 301llc. The inﬁ tank 3002 can be
handled excellently as a single body. Also, when the
ink tank 3002 is coupled to the reccrding head- 3001,
the acute end of the ink. supply inlet 3010¢ makes a
hole in the ink supply outlet 30lle to provide an ink
passage. The liquid passages can be coupled stably.
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A force required to attach or detach the ink tank 3002
can also be small,

In the other embodiment described in Fig. 36,
the mounting direction of the ink tank 3002 is of such
a type that it is different only by the difference in
angle in the axial direction, but irrespective of this,
it may be possible to provide ink passages in a diffar-
ent position., Fig. 40 is a view schematically showing
still another embediment structured such as this -to
illustrate the direction in which the recording head
3001 and ink tank 3002 are coupled. In Fig, 40; a
reference numeral 3018 designates a first ink supply
inlet provided for the racording head 3001, and 3019,

a second ink supply inlet arranged in a direction
different from the first ink supply inlst 3018. A head
cartridge 310l comprises each of these elamants. Eere,
the ink ejecting direction of the recording head 3001
is the one indicated by an arrow Bk in Fig. 40. =2s

ink supply inlets to supply ink to ‘the recording head
3001, the first ink supply inlet 3018 and second ink
supply inlet 3019 are opened at angles of approximately
90 degrees to each other. These inlets are sealed if
no ink supplf outlets 3011 of the ink tank 3002 are
installed. By a mechanisﬁ (not shown), these are
releasaed only when the ink supply outlet 301)l is mounted
to form an ink passage. Therefore, when the ink tank

3002 is attached to either one of them, the othar one is



- 89 -

closed, and no air is mixed ig the ink passage. Also,
when the ink tanks are attached to both of them, ink
can flow'sioothly.

Tn thie respact, unlike the embodiment described
in Fig. 36, it is possible to nse an ink tank which can
supply ink without being affected by gravity as the ink
tank 3002, KHence, in the present embodiment, it is
also possible to attach the ink tank 3002 to the second
ink supply inlet 3019 in the’ direction indicated by an
arrow a. Also, the ink tank 3002 can be attached to
the first ink inlet 3018 in the directiom indicated
by an arrow b in Fig. 40.

Alsgo, if the scanning direction of the caxiier
3102 is assumed to be in the direction indicated by
an arrow a in Fig. 40 when the head cartridge 3101 is
mounted on the carrier 3102, the ink tank 3002 which '
is attached to the second ink supply ;nlet 3019 is not
protruded above the recording apparatus. .Thus, the
total height can be lowered. When the ink tank 3002 is
attached to the first ink inlet 3018, it is possible to
narrow the width of the carrier 3102. Thus, .the total
width of the recording apparatus can be narrowed.
Further, in a case where another ink supply inlet is pro-
vided to allow the ink tank 3002 to be attached in the
direction indicated by an arrow c in Fig. 40, the total
width of the recarding apparatus can 2lso be narrowed.

As described above, with the structure which
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allows the coupling direction of the recording head
3001 and ink tank 3002 to be provided in two or more
directions, it is possible to obtain an effect that
with only one recording head 3001, the mode of head
cartridge 3101 can be varied to meet many kinds of 5
recording apparatuses; thus enabling its versatility E
to be enhanced to provide a desirable efficiency.

Fig. 41 is a perspective view illustrating the
‘structure of a further embodiment according to the
present invention. To be specific, the present
" embodiment ie £0 constitute a color recording head by
the utilization af the recording head 3001 in the
embodiment described in conjunction with Fig. 40.

In Fig. 41, the recording head 3001 and ink

tank 3002 comprise the recording heads 1BXK, 1Y, 1M,

and 1C which eject color ink materials of black (Bk},
yellaw (I) . magenta (M), and cyanogen (C), respectively,
and ink tanks 2BK, 2Y, 2M, and 2C. ihe diractions
indicated by arrows in Fig.” 41 reprasent those in

which ink materials are ejected.

For the configuration of the above-mentioned
récording head 3001, the same type of head used in the
embodiment described in Fig. 40 can be used. For the
structure of the ligquid passage between the head and
ink tank 3002, the first ink supply inlet 3018 is also
usable, EHere, in a case of heads for color recording,

it is requirxed to maintain the precision with which to
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position the recording heads themselves accurataly.
Tharefore, a positioning protrusion 3020 is provided
on the gide of the recording head 1 opposite to a
second ink supply inlet. This is coupled to the
second ink snpply inlet of the adjacent recording head.
In this way, the positioning may be arranged.

Alsc, ink supply inlets can be arranged in the
direction indicated by an arrow ¢ in Fig. 41 and the
ink tank 3002 may be connected in such a dirsction
as matter of course. '

" As described above, the installation direction
of the recording head 3001 and ink tank 3002 are made
arrangezble in two directions or more and then a
Plurality of these recording heads 3001 and ink tanks
3002 are made usable. BHence, the following effects
can be obtained: ‘

It is possible to simply obta}n a color
recording cartridge by adding head cartridges for
plural colors to the head chrtridge 3101 which is
usually used for a single color.

Also, by arranging the size of an ink tank
3002 for the use of a single color and that of the
recording head 3001 which is added for recording in
malticolor substantially the same, it is possible
to perform a single color recording and a multicelor
recorxding with a carrier which can be shared for the

purpose. Hence, it becomas possible to provide a
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compact coloxr recording apparatus at a low cost.
Further, by utilizing the ink supply inlet for
positioning, it is possible to ﬁccurately execute the
.positioning between heads for a high quality color
recording.

Fig. 42 illustrates another embodiment., In a
recording head 40022, a dataching and holding lever
4002f€ is provided for an ink cartridge 4002. This
lever 4002f can be held dowm with its mounting shaft
4002g as pivot. When an ink jet cartridge 4002 is
installed in the carrier, the lever is raised in the
direction cpposita to the ink ejection airection as
indicated by so0lid lines in Fig. 42 so as to install
it in the direction indicated by an arrow A with the
aforesaid mounting shaft 4002g being f£itted along the
carrier guide grooves 400lc. Then, as shown in Fig.
42, when tha mounting“shaft 4002¢ regches the bottom
of the guide gr$oves 4001lc and becomes no.longer
shiftable, the lever 4002f is rotated in the direction
B by 30 degrees to hold the carrier 4001. In practicae,
it is preferable to provide a ¢lick function or the
like to improve the sense of oéeration- At this
juncture, the elongated cylindrical portions 4002h
provided for the lever 4002f are regulated by the
walls 400le of the positioning grooves 4001d and are
shifted by ¢ to the left in Fig. 43. By this shift,

the contact betwean the recording head 4002a and

-
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carrier 4001 is made to electrically connact them.

Now, still another embodiment will ba described.
As shown in Pig. 44, the present embodiment is such
that the ink jet cartridge detaching and holding
lever 4002f provided for the racording head 4002a in
the foregoing embodiment described in conjunction with
Fig. 42 is arranged on the ink tank 4002c. Any
structures other than this are the same as tha embodi-
ment in Fig. 42. ’

.Subsequently, still another embodiment will
be described. As shown in Fig. 45, the present
embodinent is applicable to the structure wherein the
racording head 4002a and ink tank 4002b are separabla.
In the present embodiment, the elongated eylindrical
portions 4002k of the ink tank lever 4002] zre made
larger. Accordingly, the shiftable amount € is also
made larger by that much. As shown In Fig. 46, this
is needed to insert the connecting rod 40024 of the
recordihg head 4002a into the connecting hole 4002e of
the ink tank 4002b.

Row, still another embodiment will be described.
As shown in Fig. 47, the present embodiment is a
variation of the embodiment dascribed in conjunction
with Pig. 45. 1Its structure is arranged to hold the
ink tank 4002b by the recording head 4002a. The guide
grooves forx the ink tank 4002b are provided on the

recording head 4002a (4021) while the guide groovas for
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the recording head 40022 are provided on the carrier
(4001f). In the present embodiment, the ink tank
4002b can be replaced independently by the ink tank
lever 4002j, but the recording head 4002a cannot be
replaced independentiy. It must be replaced in the
mode of the ink jet cartridge while holding the ink
tank 4002b., |

With a structure such as this, the replacement
can be made with only one operation whereas in the
prior art the operation should be carried out twice
when the recording head 4002a is replaced, that is,
at first, the ink tank 4002b must be removed before

the removal of the recording head 4002a.

Now, Figs. 48 and 49 illustrate another
embodiment. Fig. 48 is a schematically parspective
éiew showing & state before an ink tank is attached to
a recordng head. Fig. 49 is a schematically pex- -
spective view showing -a state after éhq ink tank is
attached to the recording head.

In FPigs. 48 and 49, a raference numeral 5006
designates an ink tank containing ink to supply ink
to a recording head 5004 from the nozzle 5005 of the
recording head 5004 through a hole 5007 provided for
the inﬁ tank 5006. Also, the recording head 5004 is
coupled detachably to a-hole 5003 of a carriage

5001 by a means .which is not shown. Hege, the
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scanning directions of the ca::iaga.5o01 are such as
indicated by an arrow § in Fig. 48. Tha direction in -
which ink is ejected from the recording head 5004 to

a recording medium is such as indicated by an arrow T
in Fig. 48,

An cperator of a recording apparatus removes
an empty 1$k tank 5006 when it ix known that ink in
the ink tank 5006 is being exbausted and installs an
ink tank 5006 contalning ink .on the recording head
5004.

In such 2 case, the ink tank 5006 is shifted
from the position in Pig. 48 in the direction
indicated by an arrow P in Fig. 48 to allow the
nozzles 5005 of the recording head 5004- to be couplaed
to the hole 5007 of the ink tank 5006. At this

juncture, the ink tank 5006 engages with a stopper

5002 of the carriage 5001 before it is butted against
the recording head 5004 (Fig. 49).

With the provision ©f the stopper 5002 on the
carriage 5001 in this way, the ink tank 5006 is
allowed to engage with the stopper 5002 af the
carriage 5001 before butting the recording head 5004
even if an excessive force is given to the ink tank
5006 when the ink tank 5006 is installed. Therefore,
there is no possibility that the recording head 5004
is damaged.

Figs. 50 and 51 illustrate another embodiment.
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Fig. 50 a schematically perspactive view showing a
state before an ink tank is installed on a recording
head. Fig. 51 is a schematically perspective view
showing a state after the ink tank is installed on the
recoxrding head.

In Figs. 50 and 51, a refarence numeral 5026
designates an ink tank containing ink to supply ié
from the ink supply nozzle 5005 of a recording head
5004 to the recording head 5004 through a hole 5028
provided for the ink -tank 5026. Also, tha recording
head 5004 is detachably coupled to the hole 5021 of &
carriage 5020 by a means which is not shown. Here,
the scanning directions of the carriage 5020 are such
as indicated by an arrow S while the ink ejection
direction from the recor&ing head 5004 o a rscording
medium is such as indicated by an arrow T. A reference
numeral 50;7 designates ink tank installation grooves
provided on the ink tank 5026, which engage with the
bosses 5025 arranged on a carriage lever 5024 installed
to the upper holes 5023 of arms 5022 provided on both
sides of the carriage 5020.

An operator raises the carriage lever 5024 to
install the ink tank 5026 so that the grooves 5027
of the ink tank 5026 engage with the bosses 5025 when
installing it on the recording head 5004 (Fig, 50).
Then, the carriage lever 5024 is held down in the

direction indicated by an arrow A. Thus, the ink tank
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5026 is caused to be shifted in the direction
(indicated by an arrow B) approaching the recording
head 5004, The ink supply nozzle 5005 of the recording
head 5004 and the hole 5028 of the ink tank 5026 are
coupled (Fig. 51). 1In this case, even if an operator
gives an excessive force to the carriage lever 5024, a
stopper 5029 arranged on the carriage lever 5024 is
caused to butt the carriage 5020 and the ink tank
5026 can no longer approach the recording head 5004.
Here, Fig. 52 illustrates the raecording head 5004 in
the embodiment described in Pig. 50 and the positional
relationship between the grooves 5027 of the ink tank
5026 and the bosses 5025 of the carriage lever 5024.
Now, even if an operator erroneously presses the ink
tank 5026 in éhe direction approaching the yecording
head 5004, the ink tank 5026 will not push the
recording head 5004 because as shown in Fig. 52 =
space y between the recording head 5054 and ink tank
5026 is greater than a space x hetween the bosses
5025 and grooves 5027 to maintain a relationship
(y > x}.

With the strucutre as described above, even
vhen an excessive foxce is ‘added to the ink tank
5026, there is no possibility that the recording head
5004 is damaged.

Also, in the presént embodiment, the bosses

5025 are arranged on the carriage lever 5024, but it
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is not nacessarily to configure t§em to be boss type
only if some protrusions can be provided instead.

Figs. 53 to 56 illustrate still another
embodiment. Pig. 53 shows schematically an ink tank
itself. Fig. 54 is a side view of the ink tank
viewed in the direction indicated by an arrow C in
FPig. 53. Fig. 55 is a schematipally perspactive view
illustrating the state where the recording head is
installed on a carriage before the ink tank is mounted
on the carriage. PFig. 56 is a schematically perspective
view illustrating the state where the ink tank is
attached to the recording head installed on the
carriage.

In Figs. .53, 54, and 55, a reference numeral
5046 designates an ink tank containing ink in it.

Ink is supplied to the recording head 5004 £rom the
ink supﬁly nozzle 5005 of the recording head 5004
through the hole 5048 of the ink tank 5046. Also, the
recording head 5004 is detathable coupled to the hole
5041 of the carriage 5040 by a means which is not shown.
A reference numeral 5042 designates a guide provided to
guide the carriage 5040 for the ink tank installation,
and also 5047, a stopper rib provided for the ink tarnk
504e.

. An operator inserts the ink tank 5046 into the
guide 5042 of the carriage 5040 from the hole 5048 in

the direction indicated by an arrow D in Pig. 55 8o as
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to allow the direction (E) of the ink tank 5046 where
no xridb 5047 is provided to be matched with the F
portion of the carriage 5040 when the ink tank 5046
is attached to the recording head 5004, The ink tank
is inserted until the rib 5047 of the ink tank 5046
butts the edge 5043 of the guide S5042. Thus, the

ink supply nozzle 5005 of the recording head 5004 and
the hole 5048 of the ink tank 5046 are coupled to
complete the installation of.the ink tank 5046 (Fig.
56], _

By providing the stopper rih 5047 for the ink
tank 5046 as described abo#e, there is no possibility
that the recording head 5504 is damaged even when the
recording head 5004 is pushed due to an excessive
force given to the ink tank 5046. |

Figs., 57 to 59 illustrate still a further
embodiment., Fig. 57 is a schematically perspective
view showing an ink tank itself. Fig. 58 .is a
schematically perspective view showing the state where
a recording head is mounted on a carriage bafore the
ink tank is installed on the carriage. Fig. 59 is a
schematic perspective view showing the state where the
ink tank is attached to the recording head inatalled
on the carriage.

. In Figs. 57 and 58, 2 reference numeral 5056
designates an ink tank containing ink in it. Ink

is supplied to the recording head 5004 form the ink
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supply nozzle 5005 of the recording head 5004 through
the hole 5058 of the ink tank 5056. Also, the
recording head 5004 is detachably coupled to the hole
5051 of the carriage 5050 by means which is not shown.
A reference numeral 5052 designates a guide provided
for the carrizge for the installation of the ink tank,
and also, 5057, a stopper provided for the ink -tank
5056, which engages with the groove 5053 of the guide
5052,

An operator inserts the ink tank 5026 into the
guide 5052 of the carriage 5050 from the hole 5058 in
the direction indicated by an arrow D in Fig. 58 so
as to allow the protrusion 5057 of the ink tank 5056
and the groove 5053 of the carriage 5050 to be matched
when the ink tank 5056 is attachad to the recording
head 5004. -The ink tank is inserted until the
protrusion 5057 butts the deepest por?ion of the groove
5053. Thus, the ink supply nozzle 5005 of the
recording head 5004 and the’hole 5058 of the ink tank
5056 are coupled toc complete the installation of the
ink tank S056 (Fig. 59).

By providing the stopper protrusion 5057 of
the ink tank 5056 as well as the groove 5053 on the
guide 5052 of the carriage 5050 as described above,
t@e:e is no possibility that the recording head 5004
is damaged even if the recording head 5004 is-pushed
by an excessive force added to the ink tank 5056.
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Figs, 60A and 60B illustrate another embodiment.
In an ink jet head 6101, an ink supply barrel 6104
sarves as ink supply means, This shows a cylindrical
outer appearance, which ecan be fitted into an ink
supply outlet 6103, a recess provided for the ink tank
6102, with a desirable tightness. However, the
interrelated positional relationship inn coupling the
ink jet head 6101 and ink tank 6102 is not determined
only by ink supply means 6104 and the ink supply outlet
€103, The positioning is perfectly made thrae
dimensionally further by fitting positioning pins
6105 and 6106 provided for the ink jet head 6101 into
the positioning holes 6107 and 6108 provided for the
ink tank 6102 as well as by allowing the mambars
6109 and 6110 which block detachment provided fox the
ink jet head 6101 t¢ engage with the recesses 6111
and 6112 provided for the ink tank 6;02. As shown in
Filge. 60A and 60B, it is clear that the positioning
means for coupling the ink jet head and ink tank is
not dependent of ink supply means.

In the ink jet head 6101, the positions where
the positioning pins 6105 and 6106 are arranged are -
not particularly conditioned. BHowever, it is
preferable to set them as far away as possible from
the ink supply means in order to hinder its effects
and to enhance the positioning accuracy. It is good

enough to select convenient positions on the surface
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opposite to whare ink jet haad 6101 and ink tank 6102
ars coupled. The selection of the position where the
detachment blocking members are arranged requires a
conaideration for an easier releasing of the coupling
in addition to the same views as described above.
The positioning pins and detachment blocking members
shown in Pigs. 60A and 60B are merely bne embodiment,
respectively, and are not intended to be confined
thereto.

The configurations of the ink supply barrel .
6104 and ink supply outlet 103 are not necessarily
the constituents of the present invention, and can be
selected arbitrarily. It is preferable, however,
to form a cylindrical protrusion and an opposing
recess from the viewpoint of preventing ink leakage.

Fig. 60B is a cross-sectional view taken along
line X - X (shown in the ink tank 610;) after the ink
cartridge 6101 and ink tank 6102 are coupled and
iliuvstrates the conpling states of positioning means
6106 and 6108 arrange 6n both membhers, raspectively,
and of tha datachment blocking members 6109 and 6111.
In this respect, a rafefence numeral 6115 designates
an ink chamber.

Fig. 61 illustrates still another embodiment.

As far as an appropriate ink supply passage
can be formed in a carriage 6301, it may be possible -

to use the carriage 6301 for positioning the ink jet
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head 6302 and ink tank 6303 by arranging a coupling
between the ink jet head 6302 and carriage 6301 and

a ccupling between the ink tank 6303 and carriage 6301
in plzgé of using the head cartridge of a type where
an ink jet head and ink tank are coupled as in the
embodiment described in Figs. 602 and 60B.

In this case, too, the ink supply barrels 6308
and 630% which are interrelatedly conductive to each
other are not used for positioning. For the carriage
6301, members 6304, 6405, 6306, and 6307 are provided
dedicatedly for positioning onlf. Msanwhile, a
-structure is arranged to provide opposing recesses on
-the ink jet head 6302 and ink tank 6303, Hence, it
becomes possible to position the ink jet head and ink
tank accurately, althoug& the ink supply barrels are
formed cylindrical with a desirable tightnaess. -

The ink jet head 6302 and ink tank 6303 are
formed by resilient materials, respecéively, and the
detachment blocking members’ 6310, €311, 6312, and
§313 are detachably coupled to the recesses 6314, 6315,
6316, and 6317 of the carriage 6301.

Figs. 62 to 65 illustrate 5till another
embodiment. Pig. 62 is a schematically perspective
view showing an ink tank itself. Fig. 63 is a-
schematically perspective view showing the state
where a recording head is installed on a carriage

before the ink tank is mounted on the carriage.
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Fig. 64 is a schematically perspactive view showing
the recording head, ink tank, and carriage before the
ink tank is attached to the reco&ding head. Pig. 65
is a schematically perspective viaew showing the

state whexe the ink tank ig attached to the recording
head installed on the carriage.

In Pigs. 62 and 63, a reference numeral 7026
designates an ink tank containing ink in it. Ink ig
supplied to the recordipg head 7004 from the ink supply
nozzle 7005 of the recording head 7004 through the
hole 7028 of +he ink tank 7026. Also, the recording
head 7004 is detachably coupled to the hole 7021 of
the carriage 7020 by a means which is not shown,
Here, the scanning direction of the carriage 7020 is
such as indicated by an arrow $ in Fig. 62 whila the
ink ejection direction of the recording head 7004 to
a recording medium is such as indicated by an arrow
T in Fig. 62. A reference numeral 7027 designates
grooves provided for the ink tank 7026 to prevent any
erroneous tank installation, which engage with the
bossas 7025 arranged on.the carriage lever 7024
rotatively mounted in the upper holes 7023 of the
arms 7022 which are provided on both sidea of the
carriage 7020.

An operator installg the ink tank 7026 so that
the groovas 7027 of the ink tank 7026 engage with the

bosses 7025 while the carriage lever 7024 is held up
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when the ink tank 7026 is attached to the recording
heaad 7004 (Fig. 64].

In this case, if the ink tank 7026 happens to
be upside down or inside out, that is, directions
other than the normal direction, when it is installed
on the carriage 7020, the bosses and grooves 7027 are
not matched and even the installation on the cariiage
7020 is impossible.

Subsequently, the carriage lever 7024 is
held down in the direction indicated by an arrow A.
In this way, the ink tank 7026 is allowed to shift
in the direction approaching the recording head
7004 (indicated by an arrow B)., The ink supply nozzle
7005 of the recording head 7004 iz coupled to the
hole 7028 of the ink tank 7026 to completa the
installation of the ink tank 7026. At this juncture,
a stopper 7029 provided for the caxriage lever 7024
is allowed to butt the carxiage 7024 (Fig. 65).

As Gescribed above, "the grooves 7027 are
provided as shown in Pig. 62 in the position apart
from the center of the ink tank 7026 while the
bosses 7025 which engage with the grooves 7027 are
provided on the carriage 7020, Hence, it becomes
possible to prevent any erroneous installation of
the ink tank 7026 on the carriage 7020.

Also, in the present emhodiment, the bosses
7025 axe provided for the carriage lever 7Q24, but the
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bossas 7025 are not necessarily limited to that shape,
if only these are in a protruded shape.

Figs. 66 to 69 illustrate still another
embodiment. Fig. 66 is a schematically perspective
view showing an ink tank itself. Fig. 67 is a
schematically perspective view showing the state
where a recording head is installed on a carxiage
before the ink tank is mounted on the carriage. Fig.
68 is a schematically perspective view showing the
recording head, ink tank, and carriage befbre the ink
tank is attached to the reco£ding head. Fig. 69 iz a
schematically perspective view showing tha state where
the ink tank is attached to the Eecording head
installed on the carriage,

In Figs. 66 and 67, a reference numeral 7036
designates an ink tank containing ink in it. Ink is
supplied to the recording head 7004 from the ink
supply nozzle 7005 of the recording ﬁead 7004 through
the hole 7038 of the ink tank 7036. Also, the
xrecording head 7004 is detachably coupled to the
hole 7021 of the carriage 7020 by a means which is
not showh. A reference numeral 7037 designates
grooves provided for the ink tank 7036 which engage
with the bosses 7025 arranged on the carxriage lever
7024 rotatively mounted in the upper holes 7023 of
the arms 7022 which are provided on both sides of the

carriage 7020.
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An operator installs the ink tank 7036 so that
the wall 7039 of the ink tank 7036 can be placed on
the racoxrding head 7002 side,'and also the grooves
7037 engage with bosses 7025 while the carriage lever
7024 is held up when the ink tank 7036 is attached to
. the rescording. head 7004 (Fig. 68). In this case, if
the ink tank 7036 happens to be upside’ down or inside
out, that is, directions other than the normal
direction, when it is installed on the carriage 7020,
the wall 7039 1s blocked by the recording head 7004
&r the bosses 7025 ars not matched with the position
of the grooves 7037, and even the installation on the
carriage 7020 is impossible. |

Subsequently, the carriage lever 7024 is held
down in the direction indicated by arrow A. Thus, the
ink tank 7036 is shifted in the direction approaching
the recording head 7004 (direction indicated by an
arrow B), and the ink supply nozzle 7005 of the
recording head 7004 is coupled to the hole 7038 of
the ink tank 7036 to complete the installation of
the ink ank 7036 (Fig. 69).

As described above, the wzall 7039 is provided
at the end portion of the ink tank 7036 and further,
the'grooves 7037 are provide away from the center of
the ink tank 7036 while the bosses 7025 which engage
with the grooves 7037 are provided on the carriage

7020. Hence, it becomes possible to prevent any
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errcneous installation of the ink tank 7036 on the
carriage 7020.

Also, in the present embodiment, the bosses
7025 are provided for the carriage lower 7024, but the
hosses 7025 are not necessarily limited to that sghape,
if only these are in a protruded shape.

Figs. 70 to 73 illustrate still another
embodiment. Fig. 70 is a schematically perspective
view showing an ink tank itself. Fig. 71 is a side
view schematically showing the ink tank viewed in the
direction indicated by an arrow C in Fig. 70. Fig.

72 is a‘schematically perspective view showing the
state wheres a recording head is installed -on a carriar
before the ink tank ‘is mounted ¢n the carriage. Fig.
73 is a schematically perspective view showing the
state where the ink tank is attached to the recording
head installed on the carriage.

In Figs. 70, 71, and 72, a reéerence numeral
7046 designates an ink tank’containing ink in it.

Ink is supplied to the recording head 7004 from the
ink supply nozzle 7005 of the recording head 7004
through the hole 7048 of the ink tank 7046. Also,

the recording head 7004 is.detachably coupled to the
hole 7041 of the carriage 7040 by a means which is

not shown. A reference numeral 7042 designates an ink
tank installation guide provided for the carriage

7042, and also 7047, a rib to prevent the erronecus
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ingtallation of the ink tank 7047.

An operator inserts the ink tank 7046 into the
guide 7042 of the carriage 7040 in the direction indi-
cated by an arrow D in ¥ig., 72 from the hole 7048 so as
to match the diraction (E) in which no rib 7047 is pre-
sent for the ink tank 7046 with the portion F of the
carriage 7040 when the ink tank 7046 is attached to the
recording head 7004. The ink tank is inserted until
the rib 7047 of the ink tank 7046 is allowed to butt
the edge 7043 of the guide 7042 of the carriage 7049.
Thus, the ink supply nozzle 7605 of the recording head
7004 is coupled to the hole 7048 of the ink tank 7046
to complete the ink tank installation (Fig. 73).

In this.casa, if the ink tank 7046 happens to
be upside down or insidé'Out, that ig, in the
directions other than the one regulated, when it is
mounted on the carrisge 7040, the rib 7047 stands in
the way so that the carriage 7040 caﬁnot be inserted
into the guide 7042; thus disabling the ins£a11at10n-

_ As described above, the rib 7047 is arranged
at ‘the end of the ink tank 7046 for the provision of
the guide 7042 on the éarriage 7040 thereby to prevent
the ink tank 7046 from being incorrectly mounted on
the carriage 7040.

Figs. 74 to 76 illustrate still another
embodiment. Pig. 74 is 2 schematically perspective

view showing an ink tank itself. Fig. 75 is a
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schematically perspective view showing the state where
a reecording head is installed on a carriage before the
ink tank is mounted on the carfiage. Fig. 76 is a
schematically perspective view showing the state where
the ink tank is attached tc the recording head
installed on the carrlage.

In Figs. 74 and 75, 2 reference numeral 7056
designates an ink tank containing ink in it. Ink
is supplied to the recording head 7004 from the ink
supply nozzle 7005 of the recording head 7004 through
the hole 7058 of the ink tank 7056. Also, the
recording head 7004 is detachably coupleé to the
hole 7051 of the carriage 7050 by means which is not
shown. A reference numeral 7052 designates an ink
tank installation guide provided for the carriage
7050; 7057, a protrusion to prevent the ink tank
from being erronecusly '‘mounted; and 7053, a groove
provided for the carriage to preVentlthe ink tank
from being erronecusly mounted.

When an operator mounts the ink tank 7056 on
the recording head 7004, the ink tank 7056 is
inserted into the guide 7052 of the carriage from the
hole 7058 in the direction indicated by an arrow D
in Fig. 75 so the protrusion 7057 of the ink tank
7056 and the groove 7053 of the carriage 7050 are
matched. The ink tank is inserted until the
protrusion 7057 butts the end of the groove 7053,
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Thus, the ink supply nozzle 7005 of the recording
head 7004 and the hole 7058 of the ink tank 7056 are
coupled to compete the installation of the ink tank
7056 (Fig. 76).

In this case, if the ink tank 7056 happens
to be upside down or inside out or any other
directions than normally regulated, the ink tank
cannot be inserted into the guide 7052 of the carriage
7050 because it is blocked by the protrusion 7057;
disabling its installation.

As described abo%e, it is thus possible to
. prevent the ink tank 7056-from being installed
ineorrectly into the carriage 7050 by providing the
protrusion for the ink tank 7056 as well as tha
groove 7053 for the guide 7052 of ‘the carriage 7050.

Fig. 77 illustrates, as another embodiment,
the staté where a head cartridge 8002 is separated
from a recording head 8002a and ink t#nk 8002b.

In the present embodimeht, the recording
head 800Za and ink tank 8002b are coupled in =uch a
manner that an ink supply tube 8002a4 formed in the
recording h;ad 8002a to supply ink to the recording
head 8002a from the ink tank 8002b is coupled to
a2 seal ring B8002b4 provided for the ink tank 8002b
to prevent ink leakage by .being fitted into the
foregoing ink supply tube 8002a4, and then locking
"nalls 8002b3 formed on the ink tank 8002b are
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coupled to the receptacles 8002a3 provided for the
recording head 8002a to receive the foregoing locking
nails 8002b3. Reference numerals 80022l and 8002bhl
dasignata the matching marks provided for the ink
tank 8002b to indicate a correct position of the
inserting amount when seing coupled; 8002a2 and
£002b2, marks provided for .the recording head 8002a
and ink tank 8002b, respectively, to indicate the
direction in which these are coupled and are arranged
in stripes of different colors from the recording
head 8002a and ink tank 8002b, lines engraved, or the
like to facilitate discriminating the coupling
direction of the racording head 8002a and ink tank
8002b when separated; 8002a5, a contact to make
electrical connection between the carrier 8001 and
recording head 8002a when the head cartridge 8002 is
mounted on the carriesr 8001; and 8002b5, a receptacle
for a lock lever (to be daescribed 1a£er) to fix the
head cartridge 8002 to the carxrier when the head
carriage_aooz is mounted on the carrier BOOI1.

flg. 78 illustrates the state where the
recoxding head B002a and ink tank 8002b are on the
way to be coupled.

When the ink tank 8002b is being inserted
into the recording head 8002a, a load is moxe
increased in pressing it where the locking nails

8002b3 butt the locking nail receptacles 8002a3.

-
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However, in this state, the matching marks 8002al and
8002b) ara stil) displaced. Thus, an oparator can
recognize that the coupling is still incomplete.

When the ink tank 8002b is further pressed,
the arms of the locking nails 8002b3 are bent to
climb over the receptacles 8002a3 to allow them to
be joined correctly. Then, the matching marks
8002al and 8002bl are matched. Fig. 79 1llustrates
this state. |

Fig. 80 illustrates the atate where the haad
cartridge 8002 is mounted on the carriex. Here, the
recording head 8002a and ink tank 8002b are not
particularly coupled securaly. There ig still a
space between them in such a coupling state of the
head cartridge 8002 shown in Fig. 80. In the present
embodiment, a correct installation is possible even
in such a state as this.

In Fig. 80, there are provide.d for the
carrier 8001 an electrical tontact 800la to make
electrical connection with the recording head 8002a;
a resilient member 8001b made of xrubber or the like
to give pressure needed for the electrical contact:
an operation lever 800lc to mount or demount the head
cartridge 8002; a cartridge locking lever B001ld to
fix the head cartridge to the carrier 8001; a lever
spring 800le to bias the operation lever 800lc: a

push lever BOOlf to support the head cartridge B002
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from the beneath; and an interlocking lever 800lg to
move the foregoing push laver 8001f. The four compo-
nents, the operation lever 8001le, cartridge locking
lever 80014, push lever 800lf, and interlocking lever
8001g, are axially supported at a same point. The
three components, the operation laver 800lc, cartridge
locking lever 80014, and interlocking laevar 8001g,
are interlockingly fixed and operated in synchronism
whila the movement of the operation lever 800lc is
transferred to the push lever 8001f through the
interlocking lever 8001lg.

When there is no cartridge 8002 on the
carrier 8001, the above-mentioned levers are biaséd
by the lever spring 800le in c¢lockwise in Fig. 80.
The state shown in Fig. 80 is such that the head
cartridge is mounted undex this condition. From this
state, the operation lever 800lc ies xotated in the
direction indicated by an arrow c. Then, the
f leading end of the push lever 8001f is lowered to
cause the head cartridge 8002 to be lowered likewise.
As the operation lesver 800lc is further xotated, the
interlocking lever 8001g is parted from the push laver
800lf end is no longer rotatad; thus the state
becoming as represented in Fig. 81. When the operation
lever 800lc is further rotated, the cartridge locking
lever 800ld begins to push the ink tank 8002b., Here,

even if there is a space due to incompleta coupling
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of the recording head B8002a and ink tank 8002b, the
ink tank is pressed by the cartridge locking lever
80014 in the mounting direction. Hence, ultimately,
the recording head 8002a and ink' tank 8002b are
completely coupled as far as the head cartridge 8002
is mounted on the carrier §001.

Fig. 8l illustrates the state where the head
cartridge 8002 is fixed to the carrier. From this
state, when the operation lever 800lc is rotated in
counﬁerclockwise, the leading end of the cartridge
locking lever 80014 reaches tﬁé lowexr sida of the
rotational center of the lever (Fig. 82). Thus, by
the force exerted by the resilient member 8001b, tge
cartridge locking lever 8001d is further pressed in
counterclockwise against hte force exerted by the
lever spring £800le. Thus, the cartridge locking
lever 8001ld becomes locked.

Now, as still another ambodiment, the

wdéécription will be made of a case where the coupling
indication marks are provided for a type which stores
an ink tank in a recording head housing. Fig, 83 is a
échematically perspective view illustrating a
¥ecording head and ink tank according to the present
embodiment. Fig. 84 is a plan view. In Fig. B3, a
reference numeral 8200 designates a recording head and
8220, an ink tank. For the foregoing recording head

8200 there are provided a nozzle unit 8201 to eject
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ink droplets; a supply tube 8202 to receive the ink
supply from an ink tank 8220; a2 window 8203 to examine
matching marks; marching marks 82043 finger stays 8205
for the removal of ink tank 8220; and locking nails
8206 to fix the ink tank B220. For the foregoing ink
tank 8220 there are provided matching lines 8221:
f£inger stays 8222 Zor installation usey an ink supply
outlet to supply ink to the foregoing recording head
8200; and receptacles 8224 to receive the foregoing
locking nails 8206. '

The coupling of the ink tank 8220 is conducted
by inserting the ink tank in the direction indicated
by an arpow.

Ag shown in the left-hand side in rig. 84,
when the ink tank 8220 is inserted into the correct
position, the matching mark 8204 of the recording
head 8200 and the matching line 822) of the ink tank
8220 are matched. Hence, it is easy to discriminate
whether the installation is’correctly conducted or
not. If the installation is incorrect, the matching
mark 8204 and matching line ‘8221 are displaced as
shown in the right-hand side in Pig. 83, Since the
examination window 8203 is diagonally provided with
respect to the installation direction, even a glight
displacement in the installation direction is
emphatically indicated so as to make Qiscrimination

easier.
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As still another emhodimant, Fig. BS
illustrates a case where a click is provided for the
coupling of a head cartridge and carrier in a mode
that &n ink tank is stored in the racording head
housing. Fig. 85 is a schematically perspective view
showing a recording head and ink tank according to the
present embodiment. For each element which has the
same function as above, the same reference mark is
provided in the corresﬁanding location, and the
description thereof will be omitted.

In Fig, 85, the ink tank 8002b is installed in
the direction indicated by an arrow A with respect to
the recording iead B002a, and these are coupled by
clicking of the nails 8002a€ arranged in two locations
on the recurrent head side and the receptacles 8002a6
on the ink tank side. The recording head B8002a is
installed in the direction indicated by an arrow B
which is the same as the direction indicn?ed by the
arrow A with respect to the carrier 8001 and is
coupled theréto by clicking of & spring 800lh and a
receiving porxtion B002a7. The ink tank 8002b can be
replaced alone even in a state where the recording
head 8002a is coupled to the carrier 8001, but since
the ink tank 8002b and recording head 8002a are
mounted or demounted in the same direction, the
- strength of the click for coupling for the ink tank

8602b should be set weaker than that of the click for
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coupling the recording head 8002a. In this way, when
only the ink tank 8002b is replaced, it is possible
toc prevent the recording head 8002a from.beiny
removed together with the ink tank by mistaks,

Also, as shown in Fig. 5§, the installation
direction of the recording head 8002a and that of the
ink tank 8002b are made different. As-a result, it
becomes possible to reliably conduct the installations
of the ink tank and recording head separately.

In Fig. 86, although the way to couple the
ink tank 8002b and recording head 80022 ara tha same
as the case described in conjunction with Fig. 85,
the directions iﬁ which the recording head 8002a and
carrier 8001 are coupled are different. In arder
to couple the recording head 8002a to the carrier
8001, the recording head 8002a muast be slight
displaced at first before being mounted on the
carrier 8001, If the amount of such'a displacement
is not enough, a pin 8002a9% is caused to butt a slop
8001n provided for the carrier to displace the
recording head 8002a in the haorizontal direction, at
the same time preventing the intervention of the
nails 800lm and receptacles 8002a8. When the
recording head 8002a is mounted on the carrier ‘as
indicated by an arrow D, -it is shifted in the
horizontal direction to complete the installation by
clicking of the nails 8001lm on the carrier side and the

.
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raceptacles B8002a8 on the recorxding hsad side.

Ag shown in Fig. 87, the recording head 20023
and ink tank 9002b are coupled by inserting a
connecting rod 90024 into a2 connecting hole $%002e.
The connaction and separation operations are executed
on the carrier 90012 by lever and the like provided
for the carri#é. Here, the description and repre~
sentation of such operations by a drawing will be
omitted. ’

Usually, tha ink jet cartridge 9002 with the
recording head 9002a and ink tank 9002b being coupled
is mounted on a carrier to operate printing. A
reference numexal 9043 designates an absorbent
according to the present invention and is made of a
‘high molecular polymer or ‘the like., It is adhesively
arranged on the carrier by a double coated adhesive
tape or the like so that the absorbeqt is placed
beneath the coupling portion of the connecting rod
50024 and connection hole 9002e, that is, it is
provided in the vicinity of the coupling portion
of the racording head and ink tank. Therefore, when
the recording head 9002a and ink tank 2002b are
separated, the absorbent 9043 receives ink @ropping
from the outer periphery of the connecting rod 90023
and the end of the comnecting hole 9002e and holds
such ink droplets to prevent them from flowing

cutside. EHere, the vicinity of the coupling portion
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meane in the present invention that the aren including
the coupling portion and its vicinity where ink leakage
or ink gcattering takes place when the recording head
and ink tank are separated.

Now, still another embodiment will be described.

As shown in Fig. 88, a groove 900lb is provided
beneath the coupling portion of the comnecting rod
50028 and connection hole 9002e for the carrier 9001.
The present embodiment is effective when the absorbent
8043 shown in the embediment described in conjunction
with Pig. 87 cannot be placed at a desired location.
Witk the present embodiment, it is possible to
allow the absorbent 9043 to be adhesively arranged at
an arbitrary position. At first, ink dropping from
the coupling portion is received by the groove 5001b,
and by capillary phenomenon, it flows along the
groave 9001b. Ultimately, it reaches the absorbent
5043 adhering to the tfailing end of the groove and
then held there. - '

Subsequently, still ancther embodiment will
be described.

As shown in Fig. 89, the absorbent 9043 is
arranged adhere to the recording head 9002a, Also,
in Fig. 90, the absorbent 9043 is fitted around the
outer periphery of the comnecting rod 90024 and pressed
onto the ink tank 9002c side by a compression spring

9044, Thus, when separated, it is removed from the
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connecting rod $002d while absorbing ink existing on
the ocuter periphery of the connecting rod 90024.
Further, a groove is provided for at least one of

the recording head 9002a and ink tank 9002¢; thus
arranging a structure which can bring about the Same
effect as the embodiment described in conjunction with
Fig. 88.

Subsequently, ancther embodiment will be
described.

As shwon in Fig. 91, the present embodiment is
such that the absorbent in ths.ambodiment described in
conjunction with Fig, 87 is arranged on the ink tank
side.

Now, still another embodiment will be described.

As shown in Fig. 92, the p?ésent embodiment is
such that a water repellent treatment is given to the
connecting rod 90024 while a hydrophilic treatment is
given to the connecting hole 9002e. in tha case, ink
does not adhere to the connecting rod 90024 o which
the water repellent treatment is given. It always
adheres to the ink hole 9002e where the hydrophilic
treatment is conducted.- As a result, there will be
no ink leakage from inside the ink tank $002¢ to the
outsgide.

Fig. 93 illustrates another embodiment and is a
block diagram showing a circuit to detect the ink tank

and ink amount using a detection terminal 9360 and
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detection pin 9380. This circuit is provided in the
ink jet recording apparatus body described earlier.

In Fig. 93, whether the iﬁk tank is present and
also a sufficient amount of ink exists or not 1s
determined by the discriminating circuit 9300 on the
basis of the detection results of the current
detection circuit 9200 in accordance with the contact/
non-contact between the detection terminal 9360 and °
detection pin 9380 as well as the existing amount of
ink as described above. . The signals carrying the
detection results are transmitiea to a control
circuit 9400, The control circuit 9400 is installed in
the ink tank 9900. If it is found that ink exists,
the usnal recording oparation such as driving of the
recording head will be conducted through the carriage
driving {ariving circuit for this is not shown) and
recording head driving circuit 9500, On the othex
hand, if the discriminating circuit 9500 detects no
ink. Then, the control ci;sgét'9400 causes the
recording operation to be disabled.

Also, the control circuit %400 causes an '
indication device $600 to indicate the results output
from the discriminating cirecuit 9300.

In this respect, according to the present
embodiment, the detection is conducted by two
detection pins 938D to detect the presence of ink, but

it may be possible to detect the remaining amount of
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ink by detecting +he material value of ink using the
two detection pins 9380. _

Also, in the present embodiment, the current
detection circuit 9200 and discriminating cirecuit
9300 are provided on the recorxding apparatus sida,
but it may be possible to arrange them on the head
cartridge side.

In another embodiment the details of which are
shown iﬁ Fig. 94, the detection terminal 9360 to
Getect the presence of the ink tank 9900 is arranged
on the carriage HC side. BHence, it becomes possible
to detect the presence of ink tank and ink as well in
accordance with the installation of the head cartridge .
on the carriage EC.

As deseribed above, each of the embodiments
is effective by itself, but it may be possible to
combine a plurality of these embodiments in .order to
provide an ink jet recording apparatu; having a
higher reliability.

In this raspect, particularly among ink jet
recording methods, the present invention produces an
excellent effects on a recording head and recording
apparatus which creates change of state in ink with
means provided to genearate thermal energy to be |
utilized fox ejecting ink - (electrothermal transducers,
laser beam, or the like, for example}.

Regarding the typical structure and cperaticnal
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principle of such a mshtod, it is pfe%erable to adopt
those which can he implemented using the fundamental
principle disclosed in the specifications of U.S. -
Patent Nos. 4,723,129 and 4,740,796. Thiz mathod ig
applicable to so~called on-demand type recording system
and a continuous type recording system. Particularly,
however, it is suitable for the on-demand type because
the principle is such that at least one driving signal,
which provides a rapid temperature rise beyond a
departure from nucleation boiling point in respense
to recording information, i§ applied to an electro-
thermal transducer disposed on a ligquid {ink)
rataining sheet or liquid passage whereb§ to cause
the electrothermal transducer to generate tharmal
energy to produée £ilm boiling on the thermoactive
portion of the recoxrding head; thus effectively leading
to the resultant formation of a bubble in the recarding
liguid (ink) one to one for each of tha driving signals.
By the development and contraction of the bubble, the
liguid {ink} is ejected through a discharging port
to produce at least one droplet. The driving signal
is preferably in the form of pulses because the
development and contraction of the bubble can be
effectuated instantaneously, and, therefore, thg
1iquia.(ink) is ejected with quick response.

The driving signil in the form of pulses is

preferably such as disclosed in the specifications of



U.8. Patent Nos. 4,463,359 and 4,345,262,

In addition, the temperature increasing rate
of the heating surface is preferably such as disclosed
in the specification of U.S. Patent No. 4,313,124 for
an excellent recording in a better condition.

The structure of the recording head may be
as shown in each of the above-mentioned the specifi-
cations wherein the structure is arranged to combine
the discharging ports, 1iqui&:passages, and the.
electrothermal transducers as disclosed in tha above-
mentioned patente (linear type liguid passage or
right angle liguid passage). Besldes, the structure
such as disclosed in the specifications of U.5. Patent
Nos, 4,558,333 and 4,459,600 wherein the thermal
activation portions are arranged in a curved area is
alse included in the present invention.

In addition, the present invention is
applicable to the structure disclosed in Japanese Laid-
Open Application No. 59-123§70 wherein a common slit is
nsed as the discharging ports for plural electro-
thermal transducers, and to the structure disclosed in
Japanese Patent Laid-Open Application N&. 59-138461 wherein
an gpening for absorbing pressure wave of the thermal
energy is formed corresponding to the discharging
ports. In other words, according to the present
invention, it becomes possible to operate the

recording assuredly irrespective of the modes of the
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recording head. )

Furthermere, as a full line type recording
head having a length corresponding to the maximum
recording width, it may be possible to arrange a
structure either by combining plural recording heads
disclozed in the above-mentioned specifications or by
a single recorxding head integrally constructed to
covar such a length.

In addition, the present invention is appli-
cable to a serial type recording head wherein the
recording head is fixed on the main assembly, to a
replaceable chip type recording head which is
connected electrically with the main apparatus and |
can be supplied with ink when it is mounted in the -
main assemble, or to a cartridge type recording head
having an intergral ink container.

Also, it is preferable to additionally provide
recording head recovery means and preliminarily
auxiliary means which are arranged as constituents
of a recording apparatus according to the prasant
invention. These elements will contribute to making
the effectiveness of the present invention more
stanhilized. To name them specifically, such elements
are capping means for the recording head, cleaning
means, compression or suction means, preliminary
heating means such as alectrothermal transducers or

heating elements other than such transducing type or
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tha comhinaticn of those types of elamants, and the
preliminary ejection mode besides the regular
ejection for recording.

As regards the kind and number of the recording
heads mountable on the carriage, it may be a single
color ink, or may be plural hﬁads corresponding to a
plurality of ink materials having different recording
color or demsity. The present invention 1s effectively
applicable to an apparatus.having at least one of a
monochromatic mode mainly with black, a multi-colox
mode with different color ink materials and/or a
full-color mode using the mixture of the colors, which
may be an integrally formed recording unit or a
combination of plural recording heads.

Now, in the embéaiments, according to the
present invention set forth above, while ¥he ink has
been described as ligquid, it may be an ink material
which is solidified below the room temperature but
liguefied at the room temperaturs. Since the ink is
controlled within the temperature not lower than 30°C
and not higher tham 70°C to stabilize its viscosity
for the provision of the stable ejection in general,
the ink may be such that it can be liguefied when
the applicable recording signals are given. ’

In addition, while preventing the temperature
rise due to the thermal energy by the positive use of

such energy as an energy consumed for changing states
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of the ink from solid to liquid, or using the ink
which will be solidified when left intact for the
purpose of preventing ink evaporation, it may be
possible to apply to the present invention the use of
an ink having 2 nature of being liguefied only by the
application of thermal energy such as an ink capable
of being ejected as ink 1liguid by enabling itself &o
be liguefiad anyway when the.thermal-ene:gy is given
in accordance with recording signals, an ink which
will have already begun solidifying itself by the time
it reaches a reccrdiné medium,

For an ink such as this, it may be possible
to retain the ink as a liquid or solid material in

through hales or recesses formed in a porous sheet
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employed in addition to thosa usad 2s an image output
terminal of an information processing apparatus such
as a computer.
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CLAIM SHEET

1. An image forming apparatus for forming an image by
discharging liquid used for an image forming, the apparatus
comprising :

a head for discharging said liquid;

a tank arranged replaceable with the respect to said head,
the tank storing liquid to be supplied to said head; and

a carriage with the said head and said tank being mounted
on, the carriage being scanned upon forming an image,

wherein said tank is arranged in such a manner that said
tank separately can be replaced by attaching to and detaching
from said head in a state that said head is mounted on said
carriage. o

2. An image forming apparatus according to Claim 1, wherein
said carriage is provided with a carriage side mechanical
connection and separation mechanism used for separating and
connecting said tank from and to said head.

3. An image forming apparatus according to Claim 1, wherein
said tank is provided with a tank side machanical connection and
sepration mechanism used for separating and connecting said tank
from and to said head.

4. An image forming apparatus according to Claim 1, wherein
said head is capable of being removably attached to said carriage
and a signal transmission portion for tansmitting a signal for an
image forming is disposed at said head and said carriage.

5. An image forming apparatus according to Claim 4, wherein
said head separately can be removably attached to said carriage.

6. An image forming apparatus according to Claim 4, wherein
said head separately can be removably attached to said carriage
and said head in a state of being coupled to said tank can be
attached to and detached from said carriage.

7. An image forming apparatus according to Claim 4, wherein
said carriage is provided with a carriage side mechanical
connection and separation mechanism used for separating and
connecting said head from and to said carriage.

8. An image forming apparatus according to Claim 4, wherein
said head is provided with a head side mechanical connection and
separation mechanism used for separating and connecting said head
from and to said carriage.
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