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@ Ink jet cartridge and ink jet recording apparatus employing the same.

@ An ink jet recording apparatus comprises a

mounting portion (501A) on which an ink jet cartridge

(514} is detachably mounted, the cartridge having a

connector (512) and a recording head portion (507)
N for discharging ink to perform image recording. The

mounting portion (501A) has a body connector (504)
w=associated therewith for electrically connecting the
LO connector of the cartridge (512) to the apparatus. A
™ recording head positioner (510) positions the record-
Q) ing head portion (507) of the cartridge on the mount-
PNing portion (501A). An operation device displaces the

cartridge (514) and the body connector relative to
© cach other to connect the body connector (504) to
n_the cartridge connector (512).
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INK JET CARTRIDGE AND INK JET RECORDING APPARATUS EMPLOYING THE SAME

BACKGROUND OF THE INVENTION

@ of the Invention

The present invention relates fo an ink jet re-
cording apparatus which is capable of recording
images on a recording medium by discharging a
recording liquid, and an ink jet cartridge which can
be mounted on such an ink jet recording apparatus.

Description 9{ the Related Art

In a liquid jet recording apparatus having an
exchangeable liquid injecting/recording head, the
recording head must be positioned precisely so as
to allow the accuracy with which a recording liquid
can be discharged at a required position on a
recording material to be improved or so as to allow
the recording head to be electrically connected to
an apparatus body.

Conventional methods of, or devices for, posi-
tioning a recording head have been proposed in
the specification of, for example, U.S. Patent No.
4,692,778. In this method, a platen for retaining a
recording material is provided with a recording
head positioning portion. The recording head is
supported at at least three points while being fixed
by an elastic member.

U.S. Patent No. 4,628,332 proposes a structure
in which an elastic member is provided on the
inner side of a mounting member for detachably
retaining a recording head, by means of which the
recording head is fixed to the mounting member.
This elastic member has a convex portion for
pressing the upper portion of the mounted record-
ing head to fix the recording head firmly.

Various structures for positioning a recording
head relative to a carriage for retaining the record-
ing head have also been developed. Fig. 1 shows
one example of such a recording head positioning
means. In this structure, exposed surfaces of sup-
porting plates constituting the recording heads are
brought into contact with contacting surfaces of a
carriage so as to allow individual recording heads
to be disposed on the carriage at a predetermined
interval. The side surfaces of the supporting plates
of the individual recording heads are pressed by
spring members 111a, 111b, 111c and 111d such
that the supporting plates are reliably in contact
with the contacting surfaces of the carriage 1110.
The carriage 1110 is moved along a scanning rail
or sliding rail 1112.
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U.S. Patent No. 4,633,274 discloses a record-
ing head positioning structure in which electrode
pins provided on the recording head and serving as
positioning pins are inserted into connector sockets
of the supporting member for supporting the re-
cording head, by means of which an electrical
connection with and positioning of the recording
head relative to the supporting member are
achieved.

Structures for achieving both positioning of a
recording head relative to a recording head retain-
ing carriage and an electrical connection between
the recording head and an apparatus body have
also been developed. Fig. 2 shows an example of
such a structure. In this structure, a recording head
1201 and a separately formed connector 1261 are
connected with each other by a flexible cable 1260.
In consequence, an operation for connecting the
connector 1261 provided on the distal end of the
flexible cable 1260 to a connector 1262 provided
on an apparatus body is required, in addition fo an
operation for positioning the recording head 1201.
A carriage 1202 is moved along a scanning rail
1211 and a sliding rail 1212. The recording head
has an ink tank 1213. A reference numeral 1263
denotes a printed circuit board.

Thus, various types of recording head position-
ing structures have been proposed heretofore.
However, in the aforementioned structure, for ex-
ample, in which a recording head and a connector
are formed separately, when the recording head is
to be mounted on or removed from the carriage,
twe operations are required: an operation of mount-
ing the recording head on or removing it from the
apparatus body, and an operation of connecting the
connector provided on the head to or disconnecting
it from the connector provided on the apparatus
body. This is very inconvenient for users. In par-
ticular, mounting a plurality of recording head may
cause connector connection errors.

Furthermore, in a recording apparatus in which
a plurality of recording heads are disposed on a
carriage at a predetermined interval for recording,
as in the case of the apparatus shown in Fig. 1, in
a case where a full color image is recorded by
moving the carriage 1110 at a fixed speed, the
individual recording heads must be positioned with
a high degree of accuracy so as to form an ex-
cellent image.

More specifically, the droplets having different
colors and discharged from the corresponding re-
cording heads CA, CB, CC, and CD in accordance
with recording signals must be deposited on the
recording material at the appropriate positions with
great precision.
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This is necessary, because, if the points on the
recording material on which the droplets of dif-
ferent colors impinge shift from their predetermined
positions by a certain distance (e.g., about 0.03
mm) or above, visually recognizable color defects
may occur in the image formed, causing so-called
printing failure and making the recording apparatus
an inappropriate one which cannot fulfill the re-
quirements of the recording apparatus.

SUMMARY OF THE INVENTION

In view of the aforementioned problems of the
conventional techniques, an object of the present
invention is to provide a simple and reliable struc-
ture for positioning a recording head relative to a
carriage with a higher degree of accuracy.

The structure provided by the present invention
is particularly suitable for use in a recording ap-
paratus which employs a plurality of recording
heads for recording images.

In other words, an object of the present inven-
tion is to provide a structure for positioning a
plurality of recording heads relative to a carriage
with a high degree of accuracy so as tc allow an
ink discharged from the plurality of recording
heads to be attached to predetermined positions
with a high degree of accuracy.

According to one aspect of the present inven-
tion, there is provided an ink jet recording appara-
tus which comprises a mounting portion on which
an ink jet cartridge is detachably mounted, the
cartridge having a connector and a recording head
portion for discharging ink to perform recording of
images. The mounting portion has a body connec-
tor associated therewith for electrically connecting
the connector of the cartridge to the apparatus.
Recording head positioning means position the re-
cording head portion on the mounting portion and
operation means displace the cartridge and the
body connector relative to each other so as to
connect the body connector with the cartridge con-
nector.

According to another aspect of the present
invention, there is provided an ink jet recording
apparatus which comprises a mounting portion on
which an ink jet cartridge is detachably mounted,
the cartridge having a connector and a recording
head portion for discharging ink to perform image
recording. The mounting portion has a body con-
nector associated therewith for electrically connect-
ing the connector of the cartridge to the apparatus.
Recording head positioning means provided on the
mounting portion or the cartridge position the re-
cording head portion of the cartridge on the mount-
ing portion and operation means displace the car-
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tridge and the mounting portion relative to each
other so as to connect the body connector to the
cartridge connector as well as to generate a push-
ing force in the recording head positioning means
to position the recording head portion.

According to another aspect of the present
invention, there is provided an ink jet recording
apparatus which comprises a mounting portion on
which an ink jet cariridge is detachably mounted,
the cartridge having a connector and a recording
head portion for discharging ink to perform record-
ing of images. The mounting portion has a body
connector associated therewith for electrically con-
necting the connector of the cariridge to the ap-
paratus. Recording head positioning means posi-
tion the recording head portion of the cartridge on
the mounting portion. Connector positioning means
position the body connector and operation means
displace the cartridge and the body connector rela-
tive to each other in order to connect the body
connector to the cartridge connector. The ink jet
recording apparatus is arranged such that, after the
cartridge connector has been connected to the
body connector by the operation means, the body
connector is movable in accordance with the car-
tridge connector.

According to another aspect of the present
invention, there is provided an ink jet cartridge
which can be detachably mounted on an ink jet
recording apparatus. The ink jet carfridge includes
a recording head portion for discharging ink to
perform recording of images, a guide portion for
guiding the cartridge when it is mounted on the
mounting portion of the apparatus, an engaging
portion for engaging a recording head positioning
means of the apparatus so as to allow the record-
ing head positioning means to position the car-
tridge. and a connector for electrically connecting a
body connector of the apparatus to the cartridge
when the cariridge is mounted on the mounting
portion of the apparatus.

According to another aspect of the present
invention, there is provided an ink jet recording
apparatus, which comprises a mounting portion on
which a cartridge is detachably mounted, the car-
fridge having a recording head portion for discharg-
ing ink to perform recording of images, positioning
means for pressing the cariridge against the
mounting portion to position the cartridge, and
means for displacing the positioning means to
bring the positioning means into contact with the
cartridge.

According to another aspect of the present
invention, there is provided an ink jet cartridge
comprising a recording head having discharge
openings through which liquid. droplets are dis-
charged, wherein the discharge openings are
formed in contacting surfaces of a piurality of



5 EP 0 379 151 A2 6

members, and the recording head has an exposed
surface in the same plane as the contacting sur-
face, the exposed surface serving as a reference
surface when the recording head is positioned rela-
tive to a carriage of a liquid jet recording appara-
tus.

In the present invention, both electrical connec-
tion and disconnection and reliable positioning of
the recording head and releasing of that positioning
can be achieved by a single series of recording
head mounting/removing operations.

Furthermore, in the present invention, each of
the individual recording heads is fixed relative to
the carriage using as a contacting surface (a refer-
ence surface for positioning) a surface of the re-
cording head which is in the same plane as that on
which a plurality of ink discharge openings are

disposed linearly. In consequence, variations in the

structures of the plurality of recording heads have
less effect on the accuracy with which the dis-
charge opening arrays of the recording heads are
disposed relative to the carriage. Variations in the
structures of the recording heads may be caused
by variations in the thickness or of warpage of the
supporting plates, the substrates, or the ceiling
plates of the recording heads. As a result, the
individual recording heads can be readily disposed
on the carriage with a high degree of accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view of the essential parts of
an example of a conventional liquid jet recording
apparatus;

Fig. 2 is a side view, partly in cross-section,
of another example of a conventional liguid jet
recording apparatus;

Fig. 3 is a schematic view of a recording
head mounting portion of a liquid jet recording
apparatus showing a first embodiment of the
present invention;

Fig. 4 is a schematic view of a recording
head mounting portion showing a second embodi-
ment of the present invention;

Fig. 5 is a schematic view of a pushing force
generating means of the recording head mounting
portion of Fig. 4;

Figs. 6 and 7 are schematic views of exam-
ples of electrical connection between the recording
head and the recording apparatus according to the
present invention;

Fig. 8A is a schematic side view, partly in
cross-section, of a liquid jet recording apparatus
showing a third embodiment of the present inven-
tion;

Fig. 8B is a top view of the liquid jet record-
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ing apparatus of Fig. 8A;

Figs. 9A and 9B show a state where a re-
cording head is removed from the recording ap-
paratus of Figs. 8A and 8B;

Figs 10A, 10B and 10C show the relation
between an engagement hole and an engagement
shaft in the recording apparatus of Figs. 8A and
8B;

Fig. 11 is a schematic side view of an exam-
ple of a link mechanism of the recording apparatus
of Figs. 8A and 8B;

Fig. 12 is a side view of an example of a
connector portion;

Figs. 13 and 14 are side views of another
example of an engagement hole - an engagement
shaft structure;

Figs. 15 and 16 are perspective views of
examples of an ink jet cartridge employed in the
present invention;

Figs. 17A, 178, 17C and 17D show a fourth
embodiment of the liquid jet recording apparatus
according to the present invention;

Fig. 18 is a perspective view of another
example of the cartridge employed in the present
invention;

Fig. 19A is a plan view, partly in cross-
section, of an example of a full-color liquid jet
recording apparatus to which the present invention
is applied;

Fig. 19B is a schematic perspective view of
the liquid jet recording apparatus of Fig. 19A;

Fig. 20 is a plan view, partly in cross-section,
of another example of the vicinity of a pushing
shaft (pushing pin);

Fig. 21 is a schematic view of an example of
a liquid jet recording apparatus body to which the
present invention is applied;

Fig. 22 is a schematic view of an example of
the vicinity of a lever operation portion of the
apparatus shown in Fig. 21;

Fig. 23 is a schematic perspective view of
certain parts of a liquid jet recording apparatus,
showing a fifth embodiment of the present inven-
tion;

Fig. 24 is a plan view of certain parts of the
apparatus of Fig. 23;

Figs. 25 and 26 are schematic perspective
views of other examples of the liquid jet recording
apparatus of Fig. 23.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will now
be described below with reference to the accom-
panying drawings.
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[Embodiment 1]

Fig. 3 shows an example of a liquid jet record-
ing apparatus to which the present invention is
applied. In this recording apparatus, a recording
head for discharging ink in the form of droplets and
attaching the droplets to a recording material for
recording images is detachably mounted on a car-
riage. When the recording head is mounted on the
carriage, both positioning of the recording head
and an electrical connection are achieved. A car-
riage 501 is moved in a direction perpendicular to
the page along a sliding rail 502 and a scanning
rail 503 by a driving means (not shown). A signal
supplying connector 504 is fixed to the carriage
501, and a bundie of signal lines is connected to
the connector 504. The carriage 501 has contacting
surfaces 506A and 506B above and below the
connector 504, respectively, with which contacting
surfaces 507A and 507B of a recording head 507
make contact to position the recording head 507
when the recording head 507 is mounted on the
carriage 501, as shown in Fig. 3.

The carriage 501 is provided with an eccentric
cam 509 which is supported on a cam shaft 508. In
consequence, when an operation lever 510 is op-
erated in the direction indicated by the arrow, a
pushing force P is generated in a pressing pin 511,
the pushing force P presses a connector 512 of the
recording head 507, positioned in a head mounting
portion 501A of the carriage 501, against the con-
nector 504 on the carriage 501 and brings the
contact surfaces 507A and 507B of the head into
contact with the contact surfaces 506A and 5068 of
the carriage 501.

The recording head 507 has a discharge open-
ing array 513 through which an ink is discharged.
An ink is supplied to the discharge opening array
513 from an ink tank 514. A recording shest 515,
which is a recording material, is fed while being
held at a position where it faces the discharge
opening array 513 by rollers 516 and 517.

In the liquid jet recording apparatus arranged in
the above-described manner, when the recording
head 507 is to be mounted on the carriage 501, the
recording head 507, together with the ink tank 514,
is first inserted into the mounting portion 501A in a
state where the pressing pin 511 is refracted from
the mounting portion 501A. After the contact sur-
faces 507A and 507B have been located at posi-
tions where they face the contact surfaces 506A
and 5068, respectively, the operation lever 510 is
operated so as to rotate the eccentric cam 509 and
thereby press the recording head 507 against the
connector 504 by means of the pressing pin 511,
by means of which elecirical connection between
the connectors 512 and 504 and positioning of the
recording head 507 are achieved.
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During recording, while the carriage 501 with
the recording head 507 mounted thereon is being
moved along the rails 502 and 503 in a direction
perpendicular to the page, ink is discharged from
the discharge opening array 513 in synchronism
with movement of the carriage 501 so as to per-
form printing or image recording on the recording
sheet 515. After recording of one scanning line has
been completed, the rollers 516 and 517 are driven
so as to feed the recording sheet.

The above-described arrangement ensures
highly accurate positioning of the recording head
relative to the carriage.

However, in the above-described example, the
pushing force P applied to the recording head 507
when it is mounted on the mounting portion 501A
of the carriage 501 is dispersed into three portions:
a pressure P1 which connects the connectors with
each other, and pressures P2 and P3 which bring
the contact surfaces 507A and 507B into contact
with the contact surfaces 506A and 5068, respec-
tively. At that time, these pressures P1, P2 and P3
may not be obtained adequately, e.g., pressures
P2 and P3 may be sufficient whereas pressure P1
applied to the electrical connecting portions may
be too little. Reversely, pressure P1 may be suffi-
ctent whereas pressures P2 and P3 may be too
little. Furthermore, pressures P1, P2 and P3 may
be increased at the same time by increasing the
force P. However, this requires a stronger structure
and a larger amount of force to mount the record-
ing head on and to remove it from the carriage,
and thus reduces operability of the apparatus.

The following embodiment is devised in order
to eliminate these disadvantages.

[Embodiment 2}

Referring first to Fig. 4, a carriage 521 has iis
contact surfaces 506A and 506B on a wall 521B of
a head mounting portion 521A which is remote
from the connector 504. A pressing pin 522 is
provided on the back of the connector 504. The
connector 504 and the pressing pin 522 are held
by a guide means (not shown) in such a manner as
to be movable parallel to the page, i.e., in the
rightward and leftward directions. The recording
head 507 has its contact surfaces 507A and 5078
at positions where they face the contact surfaces
506A and 5068B, respectively, and are remote from
the connector 512.

An operation lever 523 for generating a push-
ing force P required for mounting the recording
head 507 on the carriage 521 is provided in such a
manner as to be pivotal around a lever pivot shaft
524. The operation lever 523 and the pressing pin
522 are coupled with each other by connection
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pins 525 and 526 and a link member 527, as
shown in Fig. 5. As the operation lever 523 shown
by the solid line is pivoted clockwise to the position
shown by the dot-dot-dashed line, the pressing pin
522 is operated by the operation of the link mecha-
nism, and the connector 504 is thereby moved
toward the connector 512 of the recording head
507. The recording head 507 is removed from the
carriage 521 by moving the operation lever 523
from the position shown by the dot-dot-dashed line
to the position shown by the solid line, thereby
releasing the individual components from their
pressed state.

In the recording apparatus arranged as de-
scribed above, as the recording head 507 is in-
serted into the mounting portion 521A of the car-
riage 521 and the connector 504 on the carriage
521 is then brought into contact with the connector
512 of the recording head 507 by the operation of
the operation lever 523, pressures P1, P2 and P3
are generated on the connectors and at the posi-
tioning portions from the pushing force P which
presses the connector 504 against the connector
512. The pushing force P and pressures P1, P2
and P3 have the following relation: -
P=P1=P2+P3 (1)

in other words, the force with which the elec-
trical contacts are pressed against each other in
the electrical connecting portion is balanced with
the force with which the contact surfaces are
pressed against each other in the positioning por-
tion, and this ensures stable positioning and highly
reliable electrical connection.

Figs. 6 and 7 show examples of the electrical
connecting portion. In the example shown in Fig. 6,
the connector 512 on the recording head 507 is a
female connector which consists of a plurality of
female contacts 512A connected to the wiring on a
printed circuit board 531, and the connector 504 on
the carriage 521 is a male connector consisting of
a plurality of pin-type male contacts 504A con-
nected to the individual signal lines. The example
shown in Fig. 7 is a connector for a printed wiring.
The connector 512 on the recording head 507 is a
pattern of a piurality of electrodes 512B connected
to the printed wiring, and the connector 504 on the
carriage 521 is an array of a plurality of embossed
contacts 504B retained on an elastic member 532.
Contact of the electrodes 512B with the contacts
504B ensures an electrical connection. In this in-
vention, either of the configurations shown in Figs.
6 and 7 (or any other such suitable arrangement)
can be employed.

In the above-described embodiments, only one
recording head is mounted on the carriage. How-
ever, the present invention can also be applied to a
liquid jet recording apparatus in which recording is
performed in full color using a plurality of recording
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heads mounted in parallel on the carriage.

In these embodiments, when the first connector
is pressed against the second connector by the
pressing force generating means, the pressing
force of the pressing force generating means is
transmitted through the recording head to the posi-
tioning portion where it is used as a pressing force.
In consequence, it is not necessary for the press-
ing force required for positioning the recording
head and the pressing force required for the elec-
trical connection to be generated separately, and
both highly reliable electrical connection and stable
mounting of the recording head can be obtained at
the same time.

As will be understood from the foregoing de-
scription, in the first and second embodiments to
which the present invention is applied, a pressing
force generating means for pressing the first con-
nector {on the carriage) against the second connec-
tor (on the recording head) is provided on the
carriage, and the pressing force of the pressing
force generating means which presses the first
connector against the second connector is frans-
mitted through the recording head to the position-
ing portion where it is used as a pressing force. In
consequence, both the pressing force required for
positioning the recording head and the pressing
force required for electrical connection can be gen-
erated and uniformly distributed by one pressing
force generating means. As a result, the minimum
pressing force can be effectively utilized, eliminat-
ing any need for an increase in the pressing force
generated by the pressing force generating means.
This leads to a reduction in deformation of the
carriage caused by an increased pressing force
and to the capability of use of a lightweight resin as
the material for the associated components.

In a case where a plurality of recording heads
are mounted on a carriage, as in a full-color record-
ing apparatus, a large amount of pressing force is
required to fix the recording heads. These embodi-
ments are particularly suitable for use in such a
recording apparatus.

[Embodiment 3]

In this embodiment, a connector on a body is
made movabie. During the insertion of the connec-
tor on the body into a connector on a recording
head of a carriage, the connector on the body is
fixed by a positioning means. After the insertion,
fixing of the body connector is released, and the
body connector is thereby made movable relative
to the body so as to achieve highly accurate posi-
tioning of the recording head. Thus, in the present
embodiment, both electrical connection and reliable
positioning of the recording head can be achieved
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by a series of recording head mounting/removing
operations. In this embodiment, the accuracy of
recording head positioning is further improved by
conducting positioning utilizing the pressure ap-
plied by a pressurizing member.

Referring first to Figs. 8A and 8B, a carriage 2
on which a cartridge C with a recording head 1 (the
cartridge C will be described later) can be de-
tachably mounted is placed on a scanning rail 11 in
such a manner as to be slidable therealong. One
end of the carriage 2 is supported by a sliding rail
12. The carriage 2 is movable along a recording
medium 30 for scanning. As the carriage 2 is
moved along the recording medium 30 for scan-
ning, ink particles supplied from an ink tank 13 are
discharged from a plurality of discharge openings 3
(having an electrothermal energy conversion mem-
ber 3a for forming droplets of ink in accordance
with an image to be recorded) of the recording
head 1 in accordance with an image to be re-
corded so as to record on the recording medium
30 images such as characters or figures. The re-
cording medium 30 is conveyed by rollers 15, 16,
17 and 18 in synchronism with the recording of
images. During the recording, the recording me-
dium 30 is maintained at a predetermined position
relative to the recording head 1 by a guide 50. The
ink jet cartridge C having the recording head 1 and
the ink tank 13 can be mounted on the carriage 2,
as will be described in detail later (see Figs. 15
and 16).

The cartridge C is mounted on the carriage 2
in the manner described below.

The recording head 1 of the cartridge C is
arranged such that it is positioned with vertical
contact surfaces 1a and 1b and a horizontal contact
surface 1c thereof being in contact with and
pressed against vertical contact surfaces 2a and 2b
and a horizontal contact surface 2c of the carriage
2. More specifically, when the cartridge C is to be
mounted on a mounting portion 2f of the carriage
2, the cartridge C is first located just above the
mounting portion 2f, and then moved downward so
as to insert the recording head 1 between a front
end portion 2g and a rear end portion 2h of the
mounting portion 2f, as shown in Fig. 98. There-
after, a lever 7, which will be described later, is
operated and a connector holder 40 and a pressing
pin 10 engaging with the connector holder 40 are
thereby moved in the direction indicated by the
arrow A (movement of the pressing pin 10, a con-
nector 6 and the connector holder 40 in a direction
indicated by the arrow A will be described in detail
later) so as to press the cartridge C in a direction
indicated by the arrow A. This allows the contact
surfaces 1a and 1b of the recording head to come
info contact with the contact surfaces 2a and 2b,
thereby horizontally positioning the recording head
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1 relative to the carriage 2. A surface 1d of the
recording head 1 which engages with the pressing
pin 10 is an inclined surface, and this generates a.
component of the pushing force which presses the
horizontal contact surface 1¢ of the recording head
1 against the horizontal contact surface 2¢ of the
carriage 2 and thereby positions the recording
head 1 in a vertical direction. The pressing pin 10
slidably provided on the connector holder 40 is
urged by a coil spring 10a. The recording head 1 is
positioned in its crosswise direction in the manner
described below.

Fig. 8B shows a state where the recording
head 1 is positioned in a direction of scanning (in
the crosswise direction of the cartridge C). As
shown in Fig. 8B, the recording head 1 of the
cartridge C has three protrusions 1£ and 1m (one
of them being not shown) on its side edge, which
make contact with contact surfaces 24 and 2m of
the carriage 2 when the recording head is posi-
tioned in the scanning direction. At that time, since
the presence of the inclined surface 1d of the
recording head 1 generates a component f2 of a
pushing force f1 generated by the pressing pin 10
in a direction indicated by the arrow A in the
crosswise direction of the recording head 1, in
addition to the above-described component having
a vertical direction, the protrusions 1% and 1m are
pressed against the contact surface 21 and 2m of
the carriage, by means of which the recording head
1 is positioned in its crosswise direction. More
specifically, in this embodiment, as the cartridge C
is pressed by the pressing pin 10, forward, cros-
swise and vertical components of the pressing
force are generated.

The connector 6 is mounted on the connector
holder 40 with a backlash (a play) therebetween by
means of a tension spring 41 which urges the
connector 6 in the direction indicated by the arrow
B. Reference numerals 1te and 1f denote rough
guides for guiding the recording head 1 when it is
inserted into the carriage 2.

The cartridge C is removed from the carriage 2
in the following manner.

Fig. 9A shows a state where the recording
head (cartridge C) is released from its positioned
state, and Fig. 9B shows a state where the record-
ing head (cartridge C) is being removed from the
carriage 2.

When the cartridge C is to be removed from
the carriage 2, the lever 7, which will be described
later, is operated and the connector holder 40 is
thereby moved in the rightward direction, as shown
in Fig. 9A, so as to release the recording head 1
from its fixed state. When the connector holder 40
is moved in the rightward direction, the recording
head 1 abuts against the rough guides 1e and 1f
and is thereby restricted from moving further to the
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right. In consequence, the body connector 6 is
separated from the head connector 5, and at the
same time the pressing pin 10 is separated from
the recording head 1 and thereby releases the
recording head 1 from its positioned state (as
shown in Fig. 9A). After the recording head 1 has
been released from its positioned state, the con-
nector 6 is weakly urged in the rightward direction
{in the direction indicated by the arrow B) by the
elastic force of the tension spring 41, and engage-
ment shafts 6a. 6b and 6c of the body connector 6
are thereby fitted into engaging portions 40b, 401a
and 40ma of engagement hole 40a and two en-
gagement holes (404 and 40m) for positioning the
connector 6.

Fig. 9B shows a state where the cartridge C is
being removed (released) from the carriage 2.

After the separation of the head connector 5
from the body connector 6 and that of the pressing
pin 10 from the recording head 1, the recording
head can be raised in the direction indicated by the
arrow a, as stated above.

Next, engagement and disengagement be-
tween the head connector 5 on the cartridge C and
the body connector 6 will be described in detail.

Figs. 10A to 10C respectively show states
where the engagement shaft is fitted into the en-
gagement hole.

Turning to Fig. 10A, when the body connector
6 is to be inserted into the head connector 5, the
lever 7, which will be described later, is operated in
a state where the engagement shaft 6a integrally
formed with the body connector 6 is fitted into the
fitting portion 40b of the engagement hole in the
connector holder 40 so as to move the body con-
nector 8 and the connector holder 40 together. At
that time, the head connector 5 is roughly posi-
tioned as a consequence of the insertion of the
cartridge C into the mounting portion 2f of the
carriage 2, and the body connector 6 is roughly
positioned as a consequence of the fitting of the
engagement shaft 6a into the fitting portion 40b.
After the body connector 6 has been fitted into the
head connector 5 with an inclined surface (not
shown) of the body connector 6 acting as a guide
surface, the connector holder 40 is moved rightwar-
dly by a distance 1 , as shown in Fig. 10B (this
movement of the connector holder 40 is achieved
by the pivot of the lever 7, as will be described
later). Movement of the connector holder 40 by this
distance ! allows the engagement shaft 6a to be
separated from the fitting portion 40b. This results
in releasing of the body connector 6 from its posi-
tioned state (it is to be noted that the body connec-
tor 6 is movable when it is in the state shown in
Fig. 10A). The body connector 6 is engaged with
the head connector 5 more firmly than it is urged
by the tension spring 41, so it is released from the
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connector holder 40, i.e., the connector 6 is dis-
engaged from the connector holder 40. At that
time, since a large diameter portion 40c of the
engagement hole 40a has a larger diameter than
the engagement shaft 6a of the body connector 6,
the engagement shaft 6a is loosely fitted into the
large diameter portion 40c with a gap g there-
between. This means that, while the body connec-
tor 6 is in engagement with the head connector 5,
the body connector 6 is disengaged from the con-
nector holder 40. Therefore, the cartridge C (the
recording head 1) is positioned relative to the car-
riage 2 only by the pressing force of the pressing
pin 10, which ensures accurate positioning of the
recording head 1 relative to the carriage 2.

Fig. 10C shows a fitting state of the engage-
ment shaft 6a into the engagement hole 40a which
is obtained when the cartridge C (the recording
head 1) is removed (released). When the cartridge
C is removed from the carriage 2, the lever 7,
which is in its vertical position, is pivoted coun-
terclockwise and is thereby positioned in its hori-
zontal position so as to move the connector holder
40 rightwardly. Although the body connector 6 is
engaged with the head connector 5 firmly, as the
connector holder 40 moves rightwardly, a left edge
L of the engagement hole 40a abuts against the
engagement shaft 6a, and then pushes the engage-
ment shaft 6a in the direction indicated by the
arrow b (see Fig. 10C). As a result, the body
connector 6 is disengaged (released) from the
head connector 5. Concurrently with this, the
pressing pin 10 moves together with the connector
holder 40 and is separated from the recording head
1.

Thereafter, the cartridge C can be removed
from the mounting portion 2f in the manner shown
in Figs. 9A and 9B.

In the above description, only the relation be-
tween the engagement shaft 6a and the engage-
ment hole 40a of the connector holder 40 has been
explained. However, the same relation is estab-
lished between the other engagement shafts 6b
and 6¢ and the other corresponding two engage-
ment holes.

Fig. 11 shows an example of a mechanism for
moving the connector holder 40.

As shown in Fig. 11, a shaft 20 provided on the
connector holder 40 is connecied to a link 21. The
shaft 20 is fitted into a slide hole 2a formed in the
carriage 2 in such a manner as to be slidable
therealong. A slide hole 21a formed in the link 21
receives a carriage shaft 9 in such a manner that
the carriage shaft 9 can siide along the hole 21a.
The lever 7 is rotatably engaged with the carriage
shaft 9. A nib 21b of the link 21 is fitted into a cam
hole 7a of the lever 7. In consequence, as the lever
7 is rotated, the link 21 is moved in the rightward
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and leftward directions. In Fig. 11, the position of
the lever 7 shown by the solid line represents a
recording-head-released state, and the lever posi-
tion shown by the broken line represents a
recording-head-locked state (positioned state). As
the operator pivots the lever 7 from its recording-
head-released state (shown by the solid line) to its
recording-head-locked state (shown by the broken
line), the connector holder 40 connected to the link
21 moves leftwardly first. After the body connector
{not shown) has been inserted into the head con-
nector (not shown), the link 21 moves back to the
right by the distance t while being guided along
the cam hole 7a. The cam hole 7a is so designed
that the rotation of the lever 7 stops after the link
21 has moved back by the distance f. Also, the
cam hole 7a is so designed that the lever 7 is
pushed by the reaction of the pushing force of the
pressing pin 10 which presses the recording head
1, which is transmitted to the lever 7 through the
link 21, and is thereby fixed at its stop position.

More specifically, by pivoting the lever 7 clock-
wise, connection of the body connector 6 to the
head connecior 5, release of the body connector 6
from its positioned state, and the positioning of the
recording head 1 can be performed in series.

The body connector 6 can be removed from
the head connector 5 by pivoting the lever 6 coun-
terclockwise.

The above-described embodiment employs a
pair of connectors consisting of the edge of a
printed circuit board, and a card-edge connector.
However, the present invention is not limited to
this, and a pair of connectors such as those shown
in Fig. 12 may also be employed. This example is
a combination of male and female connectors con-
sisting of a plurality of pins 23a and a plurality of
recesses 22a which receive the pins 23a.

In this embodiment, only one recording head is
mounted on and removed from the carriage. How-
ever, the present invention can also be applied to,
for example, a full-color ink jet recording apparatus
which employs a plurality of recording heads.

Figs. 13 and 14 show another example of a
structure for mounting a cartridge on a carriage. In
Figs. 13 and 14, arms 53 and 54 are rotatably
supported on a connector holder 50 through arm
shafts 51 and 52. The arm 53 is urged by a spring
55 clockwise, whereas the arm 54 is urged by a
spring 56 counterclockwise. The body connector 6
is mounted on the connector holder 50 with a
backlash (a play) therebetween. The body connec-
tor 6 is urged rightwardly by the tension spring 41.

When the recording head 1 is in its released
state, the body connector 6 is weakly urged righ-
twardly by the tension spring 41. At that time, the
engagement shaft 6a is in contact with contact
portions 53a and 54a of the arms 53 and 54, by
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means of which the connector 6 is positioned.

Fig. 14 shows a state in which the connectors
are connected with each other. When the body
connector 6 is inserted into the head connector 5,
the body connector 6 moves leftwardly together
with the connector holder 50 in a state where the
engagement shaft 6a of the body connector 6 is in
contact with the contact portions 53a and 54a of
the arms. After the body connector 8 has been
engaged with the head connector 5, the arm 53 on
the connector holder 50 abuts against a contact pin
46 provided on a carriage 45 and starts to rotate
counterclockwise, whereas the arm 54 abuts
against a contact pin 47 and begins to rotate clock-
wise. -

This results in release of the contact of the
body connector 6 with the arms 53 and 54. At that
time, since the body connector 6 is connected to
the head connector 5 more firmly than it is urged
by the tension spring 41, it is released from the
connector holder 50. Furthermore, since an en-
gagement hole 50a has a larger diameter than the
engagement shaft 6a of the body connector 6, the
engagement shaft 6a is loosely fitted into the en-
gagement hole 50a with a gap g therebetween.
This means that, while the body connector 6 is in
engagement with the head connector 5, the body
connector 6 is disengaged from the connector
holder 50.

More specifically, by pivoting the lever (not
shown) and thereby moving the connector holder
50 leftwardly, connection of the body connector &
to the head connector 5, release of the body con-
nector 6 from its positioned state and fixing of the
recording head 1 can be performed in sequence.

In the above description, only the relation be-
tween the engagement hole 50a of the connector
hoider 50 and the engagement shaft 6a of the body
connector 6 has been described. The same rela-
tion, however, holds between the other engage-
ment shafts and the other engagement holes.

Next, the cartridge C will be described below in
detail with reference to Fig. 15 which is a perspec-
tive view of the cartridge C employed in this em-
bodiment.

As shown in Fig. 15, an upper portion of the
cartridge C forms the ink tank 13, while a lower
portion thereof constitutes the recording head 1.
The recording head 1 has at its left edge the
contact surfaces 1a and 1b and at its right edge
the head connector 5. The cartridge C can be
mounted on the carriage 2.

Fig. 16 is a perspective view of another exam-
ple of the cartridge C.

As shown in Fig. 16, a tank portion 80 and a
connector 85 are arranged side by side so as to
reduce the height H of the cartridge C. Thus, the
height H of the cartridge C mounted on the car-
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riage can be maintained low.

Furthermore, since the thickness W of the car-
tridge is small, it is possible to reduce the size of
the carriage 3, which accommodates a plurality of
cartridges in an aligned state.

Connector covers 83 are formed integrally with
the outer wall of the tank so as to prevent careless
contact of the connector 85. A positioning portion
81 consists of contact surfaces 81a and 81b. Provi-
sion of contact surfaces (not shown) on the record-
ing head 86 at positions separated from these
positioning surfaces 81a and 81b through a suffi-
cient distance ensures that the recording head is
fixed firmly when an inclined portion 84 thereof is
pressed by the pressing pin (not shown).

[Embodiment 4]

Next, a fourth embodiment of the present in-
vention will be described below with reference to
Figs. 17A to 17D.

In this embodiment, the pressing pin which
acts as a pressurizing shaft has at its distal end a
tapered or rounded portion which makes contact
with the recording head. The recording head has
an inclined surface which makes contact with the
distal end of the pressuring shaft. The carriage has
a contact surface which makes contact with the
outer peripheral surface of the pressuring shaft and
thereby receives components having a direction
perpendicular {o the pressurizing shaft. Pressure is
applied to the recording head by the pressurizing
shaft so as to position the recording head in the
mounting portion of the carriage. In this way, when
the cartridge is mounted on the mounting portion, a
large amount of moment is prevented from being
applied to the pressing pin. This allows the press-
ing pin to advance smoothly from the connector
holder and ensures that the recording head is posi-
tioned accurately by the elastic force of the spring
of the pressing pin.

In Figs. 17A to 17D, the same reference nu-
merals are used to denote parts which are the
same as those in the third embodiment, description
thereof being omitted.

When the recording head 1 is mounted on the
mounting portion 2f, it is positioned with its contact
surfaces 1a, 1b and 1c in contact with and pressed
against the contact surfaces 2a, 2b and 2c of the
carriage 2. More specifically, a pressure f is ap-
plied to the recording head 1 by the pressing pin
10 engaging with the connector holder 40 which is
a retaining member so as to bring the contact
surfaces 1a and 1b of the recording head 1 into
contact with the contact surfaces 2a and 2b of the
carriage 2 and thereby position the recording head
in a horizontal direction. Both the pressing pin 10
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and the pressurized surface 1d of the recording
head 1 are inclined. This generates a component f1
of the pressure f generated by the pressing pin 10,
which brings the contact surface 1c of the record-
ing head 1 into contact with the contact surface 2¢
of the carriage 2 and thereby positions the record-
ing head 1 in a vertical direction. The pressing pin
10 is urged by a coil spring 10a.

Fig. 17B shows a state in which the recording
head is positioned in a direction of scanning. As
shown in Fig. 17B, the recording head 1 has three
protrusions 11 and 1m (one of them being not
shown), which make contact with contact surfaces
21 and 2m on the carriage 2 so as to position the
recording head in the direction of scanning. The
presence of the inclined surface 1d of the record-
ing head 1 generates a component f2 of the pres-
sure f applied by the pressing pin 10, which
presses the protrusions 14 and 1m against the
contact surfaces 2% and 2m on the carriage 2 and
thereby positions the recording head in the direc-
tion of scanning.

Thus, as the pressing pin 10 is moved in the
direction indicated by the arrow A and the distal
end 10b of the pressing pin 10 thereby abuts
against the the inclined surface 1d of the recording
head 1, generating the pushing force f, the compo-
nents f1 and f2 of the pushing force f are gen-
erated by the presence of the inclined surface 1d,
and the recording head 1 is pressed and positioned
in both the vertical and horizontal directions. Fur-
thermore, in the present embodiment, since the
outer peripheral surface 10c of the pressing pin 10
is in contact with an inclined surface 2s of the
carriage, reactions fi’ and f2' of the components f1
and f2 are received by this inclined surface 2s, as
shown in Fig. 17C. Moreover, an engagement slit
40s formed in the connector holder 40 into which
the pressing pin 10 is inserted is elongated, and
this elongated slit 40s and the inclined surface 2s
form a right angle (90 degrees). In consequence,
even if the pressing pin 10 is inserted between the
inclined surface 1d of the recording head 1 and the
inclined surface 2s of the carriage 2 in a slightly
shifting state, neither the component f1 nor f2 is
applied to the pin 10.

Thus, in the present invention, when the car-
tridge C is mounted on the mounting portion 2f, no
moment is applied to the pressing pin 10 which is
the pressurizing shaft, and this allows the pressing
pin 10 to advance from the connector holder 40
smoothly and thereby ensures that the recording
head 1 is positioned accurately by the elastic force
of the spring 10a. As a result, only the pushing
force f in an axial direction of the pressing pin 10
acts between the pressing pin 10 and the connec-
tor holder 40, thus eliminating scuffing of the press-
ing pin 10 and reducing the force required to move
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the connector holder 40.

Fig. 18 shows another example of the cartridge
C.

In this example, the thickness W of the car-
tridge in the direction of scanning is small, and this
allows a carriage which accommodates a piurality
of cartridges in a aligned state to be made small.

The cartridge C has an ink tank portion 80 for
containing ink. Connector covers 83 are formed
integrally with the outer wall of the tank portion 80
s0 as to prevent careless contact of the connector
85. A positioning portion 81 consists of contact
surfaces 81a and 81b. Provision of contact surfaces
on the recording head 86 (having a plurality of
nozzles whose discharge surfaces are directed
downward) at positions which are separated from
these contact surfaces 81a and 81b sufficiently
allows the recording head to be fixed reliably when
the inclined surface 84 is pressed by the pressing
pin 10. A knob 82 is used when the cartridge C is
mounted on and removed from the mounting por-
tion. The knob 82 has an air vent 82a. A noich 83a
and guides 83b are guides of the cartridge C which
are used when the cariridge is mounted on the
mounting portion.

Figs. 19A and 19B show an example of a full
color ink jet recording apparatus which employs a
plurality of recording heads. It is assumed that the
cartridge shown in Fig. 18 is employed in this
recording apparatus. In Figs. 18A and 19B, the
same reference numerals are used to denote parts
which are the same as those of the preceding
embodiment.

In this example, four cartridges C1, C2, C2 and
C4 (containing ink of different colors, e.g., yellow,
magenta, cyan and black) of the type shown in Fig.
18 are positioned on the carriage 2.

The connector holder 40 has four pressing pins
10, which are urged in the leftward direction as
viewed in Figs. 19A and 19B by the corresponding
springs 10a. The connector holder 40 engages with
the links 21 through the shafts 20, and is movable
in the rightward or leftward direction as the lever 7
engaged with the links 21 is rotated clockwise or
counterclockwise. When the connector holder 40 is
moved in the rightward direction, pressurization is
removed and the cartridges become exchangeable.
When the cartridges are mounted on the carriage,
the connector holder 40 is moved in the leftward
direction.

When the cartridges C are to be mounted on
the mounting portions 2f, the recording heads 86 of
the cartridges C are inserted into recesses 2f1 of
the mounting portions 2f from above. At that time,
rectangular portions 2h of the carriage 2 are fitted
between the guides 83b of the cartridges C, by
means of which the cartridges C are roughly posi-
tioned. Thereafter, the operation lever 7 is pivoted
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clockwise so as to advance the holder 40. As the
holder 40 is moved forward, the guides 54 of the
carriage 2 are inserted into the notches 83a of the
cartridges C and the pins 10 are brought into
engagement with the cartridges C, whereby the
cartridges C are mounted on the mounting portions
2f.-Springs 59 are provided on the carriage 2 for
pressing the cartridges C mounted on the mounting
portions 2f rearwardly and thereby positioning the
cartridges with a high degree of accuracy. When
the cartridges C have been mounted on the re-
spective mounting portions 2f, the distal ends 10b
of the pressing pins 10 are in contact with the
contact surfaces 1d of the cartridges C (C1 to C4),
pressing the cartridges. Also, the outer peripheral
surfaces 10C of the pins 10 are in contact with the
contact surfaces 25 of the carriage 2 which sepa-
rately receive thrusts in directions perpendicular to
the pressing pin. In consequence, the retaining
member 40 receives only reactions of the springs
10a, no thrusts being applied to the retaining mem-
ber 40. This enables the lever 7 to be operated
with a small amount of force when a plurality of
cartridges are simultaneously removed from the
mounting portions. Reference numerals 11a denote
bearings, 51 a flexible cable, and 52 a toothed belt
through which a driving force for moving back and
forth the carriage 2 is fransmitted to the carriage 2.

Fig. 20 shows another example of the pushing
pin.

A pushing pin 150 of this example has a round-
ed distal end 150a, which makes contact with the
inclined surface 2d of the recording head. Like the
pushing pin shown in Fig. 17B, the pushing pin 150
having such a rounded distal end is capable of
generating a pushing force f having a component
f2 thereof in a direction perpendicular to the axial
direction, which acts on the inclined surface 1d of
the recording head, when the pushing pin 150 is
pressed in its axial direction.

In this invention, the body connector may be
connected to the cartridge connector by moving
both connectors or either of them.

Fig. 21 schematically shows a recording ap-
paratus, such as a printer, a copier, or a facsimile,
in which the present invention is carried out.

A recording apparatus body 100 has an opena-
ble cover 101 at an operation side thereof. When
the cover 101 is pivoted about a ceniral shait
thereof and is thereby opened, the interior of the
apparatus body becomes exposed. This opening of
the cover 101 permits pivotal operation of the lever
7 and, hence, mounting and removal of bubble-jet
type recording head cartridges A, B, C and D on
and from the apparatus body. When the lever 7 is
pivoted to a position shown by the solid line in Fig.
21, the cartridges shown in Fig. 18 can be mounted
on the carriage. Positioning of the lever 7 at that
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position precludes closing of the cover 101, so that

the device is protected from accidental closing.
The cartridge C shown by the broken line in Fig.
21 represenis that which is being mounted on the
apparatus, and the solid line in Fig. 21 represents
the cartridge after it has been located at a pre-
determined position in the apparatus body for re-
cording. When the cartridge is at its predetermined
position in the apparatus, the recording head pro-
frudes downwardly between recording medium
conveying rollers 16 and 18, and the discharge
openings of the recording head face the guide
surface of a platen 50. A reference numeral 102
denotes a flexible sheet of an electric wiring por-
tion, and reference numerals 11 and 12 designate
carriage guiding rails.

The connector holder 40 is shown as in a state
where the cartridge has been inserted and then
fixed relative to the carriage by the pivot of the
lever to a position shown by the broken line. For
details, see Figs. 17A, 17B, 17C, 17D, 18, 19A and
19B and the descriptions made with reference to
these figures. Shafts 20 and 202 are provided on
the two sides with respect to the direction in which
the connector holder 40 is moved relative to the
carriage. The shafts 20 and 202 are aligned at the
same level. The shafts 20 and 202 are fitted into
two slots elongated in a straight line with each
other on the two side surfaces of the carriage in
such a manner as to be slidable therealong. The
shafts 20 and 202 located at the positions shown
by the solid line correspond to the lever 7 shown
by the solid line. The shafts 20 and 202 shown by
the broken line correspond to the lever 7 shown by
the broken line. The shafts 20 and 202 ensure
more reliable parallel movement of the connector
holder. In this embodiment, the shafts 20 and 202

are not provided on the connector body but are -

disposed above and in the vicinity of the recording
head positioning pushing pin 10 so as to improve
the accuracy with which the pushing pin is posi-
tioned. Alternatively, shafts similar to the shafts 20
and 202 may be provided on the connector body
so as to ensure stable parallel movement of the
connector body. In that case, it is preferable to
arrange the body connector such that it becomes
movable in the leftward and rightward directions by
a distance equal to a gap after it has been con-
nected to the cariridge connector. In this embodi-
ment, the elongated slot for the shaft 202 may be
formed such that the shaft 202 becomes movable
in the rightward and lefiward directions after the
connection of the connectors so that the pushing
pin 10 can be positioned only through the shaft 20.

Fig. 22 is a view similar to Fig. 19A, and shows
the engagement of the lever 7 with the shaft 20. As
has been described with reference to Fig. 19A, the
link 21 connects the lever 7 with the shaft 20. The
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recording apparatus body of this embodiment is a
copier, the configuration of which is described be-
low in brief. Below an original pressing plate and
an original glass table are disposed an optical
reading means and a means for converting the
information which is read by the optical reading
means to produce an electrical signal. The ob-
tained electrical signal is converted by the flexible
sheet into a recording head driving signal, which is
supplied to the recording head to form a full color
ink image. A cassette 210 is inserted into the lower
portion of the apparatus body from the side of a
discharge tray 213. The recording medium is con-
veyed out of the cassette by a feeding roller 211 in
the direction opposite to that of the insertion of the
cassette.

The present invention is not limited fo the
aforementioned embodiments and various changes
may be possible without departing from the scope
of the invention.

As will be understood from the foregoing de-
scription, in the third and fourth embodiments, the
connector for electrically connecting the recording
head with the apparatus body is in a positioned
state while it is inserted info the recording head.
The connector is released from its positioned state
after the insertion. In consequence, the recording
head can be exchanged by a simple operation, and
accurate positioning of the recording head and the
reliable electrical connection are enabled. More
specifically, according to the third and fourth em-
bodiments, both the electrical connection between
the recording head and the carriage and position-
ing of the recording head can be achieved by one
operation. While the body connector is being in-
serted into the head connector, the body connector
is in a positioned state. After the insertion, the body
connector is released from its positioned state.
This allows the recording head to be positioned
only by the pushing of the pressing member, thus
eliminating involvement of the connector in the
positioning of the recording head.

Thus, the recording head can be mounted on
and removed from the apparatus body by a series
of operations, improving the mounting and removal
operation.

In the aforementioned structures, positioning of
the cartridge (the recording head) relative to the
carriage is performed utilizing part of the frame of
the cartridge with the recording head. The following
embodiment is a modified form in which part of the
member which constitutes the recording head is
utilized for positioning.

[Embodiment 5]

Fig. 23 is a perspective view of a carriage
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portion.

A reference numerai 601 denotes a heater
board. A reference numeral 602 denotes a ceiling
piate. The ceiling plate 602 has on its contact
surface 602s grooves 602a, and the heater board
601 has on its contact surface heat generating
elements (not shown) for generating heat required
for discharge of droplets. The heat generating ele-
ments are located on the heater board 601 at
positions corresponding to these grooves 602a. At
least discharge openings and liquid passages com-
municating with the discharge openings are formed
by the contact of the heater board 601 with the
ceiling plate 602 in a predetermined positional rela-
tionship.

The wall or the grooves may be formed on the
ceiling plate or on both the substrate and the
ceiling plate. Alternatively, the liquid passages may
be formed by contacting the flat plate-like substrate
with the ceiling plate with another member con-
stituting the wall of the liquid passage interposed
therebetween.

The discharge openings may be formed by the
contact of the substrate with the ceiling plate. Alter-
natively, the discharge openings may be formed by
forming holes at positions of the plate-like member
which correspond to the liquid passages and caus-
ing the liquid passages to communicate with the
openings.

A recording head is comprised of the ceiling
plate 602 and a supporting frame 603 to which the
ceiling plate 602 is attached. The supporting frame
603 accommodates an absorbing material 604 im-
pregnated with a recording liquid (ink). The ink
absorbing material is capable of supplying ink to
the discharge openings while precluding flow and
stir of the ink during the scanning.

The ceiling plate 602 of the recording héad is
formed in a larger size than that of the heater
board 601. The two end portions of the contact
surface 602s of the ceiling plate 602 extend exter-
nally to form extended exposed surfaces.

When a recording head CA is inserted into a
carriage 610, contact surfaces 610a and 610b of
the carriage 610 make contact with the extended
exposed surfaces of the ceiling plate of the record-
ing head CA, by means of which the recording
head is positioned at least in a direction perpen-
dicular to the contact surfaces, i.e., the recording
head is positioned with a high degree of accuracy
in a direction in which the carriage is moved for
scanning.

Furthermore, the recording head CA and the
carriage 610 have surfaces 621-1, 621-2, 621-3 and
621-4 which make contact with each other, where-
by the recording head is positioned in the same
direction of the contact surface of the recording
head.
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The surface 621-1 of the recording head CA
makes contact with the surface 621-3 of the car-
riage 610, and the surface 621-2 of the recording
head CA contacts the surface 621-4 of the carriage
610.

The surfaces 621-1 and 621-2 of the recording
head CA and the surfaces 621-3 and 621-4 of the
carriage 610 are inclined at a predetermined angle
in such a manner that they are opened toward the
direction in which the recording head is inserted
into the carriage.

When the recording head CA is inserted into
the carriage 610, these surfaces make contact with
the corresponding surfaces, by means of which the
recording head CA is positioned in the same direc-
tion as that in which droplets are discharged, i.e., in
the forward direction (in the same direction as that
in which the discharge openings are opened, which
is indicated by the arrow F), as well as in the
direction perpendicular to the direction in which the
carriage is moved for scanning, i.e., in the upward
and downward direction (in the direction in which
the discharge openings are aligned, which is in-
dicated by the arrow G).

Other recording heads CB, CC and CD have
the same configurations, and the carriage 610 has
other contact surfaces 610c, 610d, 610e, 610f,
610g and 610h, which make contact with these
recording heads CB, CC and CD.

The carriage 610 slides along a scanning rail
612 and an impulse rail 613 during scanning.

A reference numeral 614 denotes a driving belt
for driving the carriage 610, 615 a flexible cable
through which an image signal is sent to the in-
dividual recording heads, and 616 a platen roller for
conveying the recording paper which is a recording
medium. :

Fig. 24 is a view of the recording apparatus
incorporating the structure shown in Fig. 23.

The driving belt 614 wound around pulleys 618
and 619 is driven by a driving motor 617, whereby
the carriage 610 is moved for scanning.

The recording paper is fed in the upward direc-
tion as viewed in Fig. 24 in a range defined by PA
and PA’. During the scanning, the carriage 610 is
moved in the direction indicated by the arrows V at
a fixed speed, during which time ink droplets are
discharged from the recording heads CA, CB, CC
and CD in sequence at predetermined intervals so
as to form an image.

At that time, ink droplets discharged from, for
example, the recording heads CA, CB, CC and CD
may be laid on top of the other on a predetermined
point on the recording paper in accordance with
the recording information. At that time, since the
discharge opening arrays of the individual record-
ing heads are disposed with a high degree of
accuracy at a fixed interval 1 defined by the adja-
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cent contact surfaces of the carriage 610, an image

having a high quality can be obtained.

In this embodiment, the recording heads are
positioned relative to the carriage using the sur-
faces thereof on which discharge openings are
formed. In consequencs, variations in the thickness
of or warpage of the supporting plates or the sub-
strates of the recording head do not affect the
accuracy with which the discharge opening arrays
are disposed relative to the carriage, and accurate
disposal of the discharge opening arrays of the
individual recording heads relative to the carriage is
enabled.

When the recording heads are replaced with
new ones, it is not necessary for the difference in
the thickness between the supporting plates of the
new recording heads and those of the old record-
ing heads to be taken into consideration. Thus, this
embodiment is particularly suitable for use in a
- recording apparatus which employs disposable re-
cording heads.

Fig. 25 shows another example of the record-
ing apparatus.

In this example, the contact surface of a heater
board 640 with which a ceiling plate 641 is in
contact has protruding portions (reference surfaces
for positioning). These reference surfaces make
contact with the contact surfaces 610a and 610b of
the carriage 610 when the recording head is posi-
tioned in the carriage.

Fig. 26 shows another example of the record-
ing apparatus. In this example, the contact surface
of a supporting frame 632 with which it is in con-
tact with a ceiling plate 631 (which is in the same
plane as that on which the contact surface between
the ceiling plate 631 and the heater board 630 is
disposed) constitutes reference surfaces for posi-
tioning.

More specifically, the ceiling plate 631 is
formed larger than the heater board 630, so that
the two end portions of the surface thersof which is
in contact with the heater board 630 are in contact
with the supporting frame 632. Part of the surface
of the supporting frame 632 which is in contact
with the ceiling plate 631 extends externally so as
to form the reference surfaces, which make contact
with the contact surfaces 610a and 610b of the
carriage 610 when the recording head is positioned
in the carriage.

Thus, the recording head is positioned utilizing
the contact surface between the supporting frame
632 and the ceiling plate 631, which is is the same
plane as that between the heater board 630 and
the ceiling plate 631. This ensures that the dis-
charge opening arrays of the individual recording
heads are disposed with a high degree of accu-
racy.

In the above-described examples, a recording
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apparatus which adopts the thermal puise ink dis-
charge method is employed. However, the present
invention can be applied to any recording appara-
tus with a recording head in which at least a
discharge opening array is formed on the contact
surface between a plurality of members having a
flat surface.

Furthermore, the present invention can also be
applied to a recording apparatus which performs a
full-color printing or a single color printing or which
employs a plurality of recording heads so as fo
form on the recording material an ink dot having a
large diameter. 7

in the fifth embodiment according to the
present invention, when a plurality of recording
heads are to be mounted on the carriage in a
predetermined disposed state, the individual re-
cording heads are positioned utilizing the reference
surfaces which are in the same plane as the sur-
face on which the discharge opening arrays of the
recording heads are formed (the contact surface
between a plurality of members).

In consequence, disposal of the discharge
opening arrays of the individual recording heads
relative to the carriage is directly determined by
the positional relation between the recording heads
and the carriage, and is not affected by variations
in the thickness of or warpage of the supporting
plates, the substrates or the ceiling plates, or by
the floating of the contacting portions.

As a result, the discharge opening arrays of the
plurality of recording heads can be disposed rela-
tive to the carriage with a high degree of accuracy
even when there are variations in the supporting
plate, the substrates or the ceiling plates of the
recording heads.

. Thus, in the recording apparatus according to
the present invention, liquid droplets can be at-
tached to the recording material at accurate posi-
tions, and this enables an image having a high
quality to be obtained.

Furthermore, even if the precision or the
strength of the components of the recording head
decreases, as long as the positional relation
(flainess) between the discharge opening array and
the reference surfaces is maintained, the accuracy
with which the discharge opening array is disposed
relative to the carriage is not adversely affected at
all, and an image having a high quality can be
formed. As a result, resin products can be em-
ployed as the components of the recording head,
which are conventionally difficult due to their inac-
curacy, thus increasing mass productivity of the
recording heads.

The present invention is particularly suitable for
use in ink jet recording heads or ink jet recording
apparatuses which adopt the bubble jet method.

Such ink jet recording heads or ink jet record-
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ing apparatuses are described in the specifications
of, for example, U.S. Patents Nos. 4,723,129,
4,740,706. These apparatus employ the basic prin-
ciple of the ink jet recording method, and the
present invention is therefore preferably applied
thereto. Although this bubble jet method can be
applied to both on-demand type and continuous
type, it is preferable for it to be applied to the on-
demand type, because, 1) in the on-demand type
recording head, at least one driving signal is ap-
plied in response to the information {0 be recorded
to each of the electrothermal energy conversion
elements which are disposed in such a manner as
to face the sheet in which the liquid (ink) is held
and the liquid passage so as to generate thermal
energy in the corresponding electrothermal energy
conversion element and thereby causing film boil-
ing to occur on the surface of the recording head,
and because, 2) a bubble may therefore be formed
in the liquid (ink) for each driving signal applied.
The liquid (ink) is discharged from the outlet as the
bubble grows and contracts to form at least one
droplet. When the driving signal has a pulse-like
form, growth and contraction of a bubble may be
adequately performed, and liquid (ink) can there-
fore be discharged with excellent response. Driving
of the recording head by means of a puise-like
signal has been proposed in the specification of,
for example, U.S. Patent Nos. 4,463,359 and
4,345,262. If the condition regarding the increase in
the temperature of the heat acting surface of the
recording head, which is described in the specifica-
tion of U.S. Patent No. 4,313,124, is adopted, more
excellent recording is possible.

The recording head according to the present
invention may be of the type in which the outlets,
the liquid passages and the electrothermal energy
conversion elements are provided in one-to-one
correspondence (linear or bending liquid pas-
sages), like those disclosed in the aforementioned
specifications, of the type in which the heat acting
surface is disposed in a bending area, like those
disclosed in the specifications of U.S. Patent Nos.
4,558,333 and 4,459,600, of the type in which a slit
is formed as the common outlet for a plurality of
electrothermal energy conversion elements, like
that disclosed in the specification of Japanese Pat-
ent Laid-Open No. 123670/1984, or of the type in
which an opening for absorbing the pressure wave
of the thermal energy is formed for each outlet, like
that disclosed in the specification of Japanese Pat-
ent Laid-Open No. 138461/1984,

In the case of a full-line type recording head
having a length corresponding o the maximum
width of the recording medium.on which the re-
cording apparatus can perform recording, the re-
cording head may consist of a plurality of recording
heads or a single recording head. The present
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invention can be applied to either case.

The recording head according fo the present
invention may also be a chip type which is ex-
changeable, which can be slectrically connected to
the body and to which an ink can be supplied from
the body when it is mounted on the body, or a
cartridge type which is formed as one recording
head.

Preferably, the ink jet recording apparatus ac-
cording to the present invention incorporates var-
jous recording head restoring means and various
auxiliary means for the purpose of providing stable
recording. Such means include a capping means, a
cleaning means and pressurizing or suction means
for the recording head, a preliminary heating
means which employs the electrothermal energy
conversion elements, other heating elements or
combinations of electrothermal energy conversion
elements and other heating elements, and a pre-
liminary discharge means for performing discharge
other than that conducted for recording an image.

Furthermore, the ink jet recording apparatus
according to the present invention may be one in
which an image is recorded in one main color
which may be black, or one in which an image can
be recorded in a plurality of different colors or in a
full color. Color recording may be achieved by
employing a recording head which contains a piu-
rality of colors or a plurality of recording heads
which contain respective colors.

An ink jet recording apparatus comprises a
mounting portion on which an ink jet cartridge is
detachably mounted, the cartridge having a con-
nector and a recording head portion for discharging
ink to perform image recording. The mounting por-
tion has a body connector associated therewith for
electrically connecting the connector of the car-
tridge to the apparatus. A recording head positioner
positions the recording head portion of the car-
tridge on the mounting portion. An operation device
displaces the cariridge and the body connector
relative to each other to connect the body connec-
tor to the cariridge connector.

Claims

1. An ink jet recording apparatus, comprising:

a mounting portion on which an ink jet cartridge is
detachably mounted, said cartridge having a con-
nector and a recording head portion for discharging
ink to perform image recording, said mounting por-
tion having a body connector associated therewith
for electrically connecting the connector of said
cartridge to said apparatus;

recording head positioning means for positioning
the recording head portion of the cartridge on said
mounting portion; and
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operation means for displacing said cartridge and
said body connector relative to each other in order
to connect said body connector with said cartridge
connector.

2. An ink jet recording apparatus according to
claim 1, wherein said operation means connects
said body connector with said cartridge connector
and positions said recording head portion at the
same f{ime by the relative displacement of said
cartridge and said mounting portion.

3. An ink jet recording apparatus, comprising:

a mounting portion on which an ink jet cariridge is
detachably mounted, said cartridge having a con-
nector and a recording head portion for discharging
ink to perform image recording, said mounting por-
tion having a body connector associated therewith
for electrically connecting the connector of said
cartridge to said apparatus;

recording head positioning means provided on said
mounting portion or said cartridge for positioning
said recording head portion of said cariridge on
said mounting portion; and

operation means for displacing said cartridge and
said mounting portion relative to each other so as
to connect said body connector to said cartridge
connector and to generate a pushing force in said
recording head positioning means to position said
recording head portion.

4. An ink jet recording apparatus according to
claim 3, wherein said cartridge connector and said
recording head positioning means provided on said
cartridge are formed on the same surface of said
cartridge.

5. An ink jet recording apparatus according to
claim 3, wherein a force generated by said opera-
tion means in one direction is utilized as a pushing
force with which said body connector is connecied
to said cartridge connector and as said pushing
force acting on said recording head positioning
means.

6. An ink jet recording apparatus according to
claim 3, wherein said cartridge connector and said
recording head positioning means provided on said
cartridge are provided separately on opposing sur-
faces of said cartridge.

7. An ink jet recording apparatus according to
claim 6, wherein the pushing force acting on said
recording head positioning means provided on the
surface of said cartridge opposite to that on which
said cartridge connector is provided, is generated
utilizing the pushing force generated by said opera-
tion means for connecting said body connector to
said cartridge connector.

8. An ink jet recording apparatus according to
claim 3, wherein the pushing force generated by
said operation means for connecting said body
connector to said cartridge connector is generated
by the movement of said body connector toward
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said cartridge connector.

9. An ink jet recording apparatus according to
claim 3, wherein said recording head positioning
means provided on said cartridge utilizes a protrud-
ing member provided on a casing which constitutes
said cartridge.

10. An ink jet recording apparatus according to
claim 3, wherein said recording head is of the type
in which discharge openings are formed in contact-
ing surfaces of a plurality of members, and wherein
said recording head is positioned relative to a car-
riage using, as a reference surface, a surface of
said recording head which is in the same plane as
said contacting surfaces.

11. An ink jet recording apparatus, comprising:
a mounting portion on which an ink jet cartridge is
detachably mounted, said cartridge having a con-
nector and a a recording head portion for discharg-
ing ink to perform image recording, said mounting
portion having a body connector associated there-
with for electrically connecting the connecior of
said cartridge to said apparatus;
recording head positioning means for positioning
the recording head portion of the cartridge on said
mounting portion;
connector positioning means for positioning said
body connector; and
operation means for displacing said cartridge and
said body connector relative to each other in order
to connect said body connector to said cartridge
connector,
wherein, after said cartridge connector has been
connected to said body connector by said opera-
tion means, said body connector is movable in
accordance with said cartridge connector.

12. An ink jet recording apparatus according to
claim 11, wherein, after the connection of said
cartridge connector to said body connector, said
body connector is released from its positioned
state which is obtained by said connector position-
ing means.

13. An ink jet cariridge which can be detachab-
ly mounted on an ink jet recording apparatus, com-
prising:

a recording head portion for discharging ink to
perform recording of images;

a guide portion for guiding said cariridge when it is
mounted on a mounting portion of the apparatus;
an engaging portion for engaging a recording head
positioning means of the recording apparatus, to
allow said recording head positioning means to
position said cariridge; and

a connector for electrically connecting a body con-
nector of the apparatus o said cartridge when said
cartridge is mounted on said mounting portion of
said apparatus.

14. An ink jet cariridge according to claim 13,
wherein said recording head portion has a ther-
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moelectrical conversion body which generates ther-
mal energy required for forming ink droplets.

15. An ink jet recording apparatus, comprising:
a mounting portion on which a cariridge is de-
tachably mounted, said cartridge having a record-
ing head portion for discharging ink to perform
recording of images;
positioning means for pressing said cartridge
against said mounting portion o position said car-
tridge; and
means for displacing said positioning means to
bring said positioning means into contact with the
cartridge.

16. An ink jet recording apparatus according to
claim 15, wherein said positioning means com-
prises a pin which is pushed by a spring.

17. An ink jet recording apparatus according to
claim 10, wherein said reference surface is an
extension surface of said contacting surfaces.

18. An ink jet recording apparatus according to
claim 10, wherein said reference surface is a sur-
face exposed parallel to said contacting surfaces.

19. An ink jet recording apparatus according fo
claim 10, further comprising at least one pair of
surfaces which are utilized when said recording
head is positioned relative to said carriage in the
same direction as said contacting surfaces, one
surface being provided on said recording head, the
other surface being provided on said carriage.

20. An ink jet cartridge, comprising:

a recording head bhaving discharge openings
through which liquid droplets are discharged, said
discharge openings being formed in contacting sur-
faces of a plurality of members, said recording
head having an exposed surface in the same plane
as said contacting surface, wherein said exposed
surface serves as a reference surface when said
recording head is positioned relative to a carriage
of a liquid jet recording apparatus.

21. An ink jet cartridge according to claim 20,
wherein said reference surface is an extension of
said contacting surfaces.

22. An ink jet cartridge according to claim 20,
wherein said reference surface is a surface ex-
posed parailel to said contacting surfaces.

23. An ink jet cartridge according to claim 20,
further comprising at least one pair of surfaces
which are utilized when said recording head is
positioned relative to said carriage in the same
direction as said contacting surfaces, one surface
being provided on said recording head, the other
surface being provided on said carriage.
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