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"RECORDI NG APPATTUS AND- ,
~relates to a recordi ng \apparatus accord- ing to the pré&ahble of claim1l and
an informati on processing systemaccordiing to the preanble of claim?2.

Such a recordi hg ‘appar at us has a nmechani smfor nounting a head as neans

for forming an’image on a recording nediumby ejecting an ink. Mre

specificdlly,. the.invention relates to a recordi ng apparatus having a head

i nstal l'ati on néchani smwhich is inproved both in installation of a signal

transmtting portion for tersatt ' | - to a head and in
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RECORDING APPARATUS WITH IMPROVED
HEAD INSTALLATION MECHANISM

~ The present invention relates to a recording

apparatus having a mechanism for mounting a head as
means for forming an image on a recording medium by

5 ejecting an ink. More specifically, the invention
relates to a recording apparatus having a head
installation mechanism which is improved both in
installation of a signal transmitting portion for
transmitting a recording signal to a head and in

10 installation of the head per se.

One of recording systems recently attracting
attentions is an ink—-jet recording system. The ink-
jet recording system is a non-impact type recording

15 system and records input information, such as
characters, images or so forth, by directly adhering
ink (forming dot) on a recording medium (paper,
cloth, plastic sheet and so forth).

The recording apparatus having such ink-jet type

20 recording head (ink-jet recording head) is
attracting attention as the recording system which
satisfies demands for high speed recording, high
resolution, high image'qﬁality, low noise and so
forth. The ink-jet type#ieqqgg%ng?appaggtus has . .
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i'nstal lation of the head per se. One of recording systemmrecently
attracting atterftions is ah ink-jet recording system Thefink- jet
recordi ng systemis a non-inpact type recording system and records i nput

i nformati on, such as characters, images or so forth, by directly adhering
ink (formng dot) on a recording medi um (paper, cloth, plastic sheet and so
forth). The recording apparatus having such™ink-jet type recording head
(ink-jet recording head) is attracting attention as the recording system
whi ch sati sfi éshusmirrenf eREHiQred pasd pied arfg £ax ghopy machines,

facsimiles, printers, word processors, output
terminals of work stations and so forth, handy or
portable printers to be employed in personal '

5 computers, host computers, optical disk systems,
video systems and so forth.

Particularly, in the recent years, fin viewpoint
of down-sizing, capability of full-color printing
and effective use of disposable material, there have

10 Dbeen proposed a recording apparatus having a
construction, in which a recording head and an ink
tank storing ink to be supplied to the recording
head are mounted on a carriage.

For example, when an ink-jet cartridge, in which

15 the recording head and the ink tank are integrally
constructed is installed on the carriége, it becomes
necessary to achieve both of positioning (contact)
of a signal transmitting portion for transmitting a
recording signal to the recording head and accurate

20 positioning of the ink-jet cartridge per se.

One example of installation structure of ink-jet
cartridge on the carriage has been disclosed in U.
S. Patent No. 4,907,018. 1In the above-identified U.
S. Patent, there is discloses a construction

25 permitting positioning of the ink-jet cartridge per
se and establishing'contact of the signal
transmitting portion, simultaneously in one action,
by utilizing engagement between a pair of the ink-

. jet cartridge in the vicinity of the recording head

30 and a part of carriage, serving as a fulcrum.

However, in the construction where positioning
of the ink-jet cartridge and establishing contact of
the signal transmitting portion are performed
simultaneously, it is pdssible to make the contact

35 at the signal transmitting portion insufficient due
to restriction by the positioning of the ink-jet
cartridge, or vis-a-vis. Therefore, quite high
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resol ution,

recordi ng apparatus has

hi gh i mage qu3llty,'lom1noise and so forth.gﬁre ink-jet'type

REPLACEMENT SHEET 2 thus be enpl oyed as

printers for copy nachines, facsimles, printers, word processors, -output

term nal s

of work stations and so forth, handy or portable printers to.

enpl oyed in personal conputers, host conputgrs, optical disk systens,
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accuracy in positioning of both is required.

Therefore, there has also been proposed a
construction to perform positioning of the ink-jet
cartridge and establishing of contact of the signal
transmitting portion separately. However, at the
position where both of the ink-jet cartridge and the
signal transmitting portion are positioned, the
acting forces may interface to each other to cause
degradation of reliability particularly on the
contact of the signal transmitting portion.

Solution for the problems set forth above has
been proposed in U. S. Patent No. 5,138,342. In the
disclosed invention, when the positioning of the
ink-jet cartridge is to be performed following
establishing of contact of the signal transmitting
portion, a supporting condition of the signal '
transmitting portion at the apparatus side is made
free with maintaining contact condition at the
signal transmitting portion to prevent mutual
interface of the acting force to be exerted for
positioning of the ink-jet cartridge.

As set forth above, the foregoing positioning
structure is applied for the ink-jet cartridge, in
which the recording head and the ink tank are
integrated. However, in the recent years, there has
been proposed a construction to make the ink tank
exchangeable with respect to the recording head. 1In
the cartridge which permits exchanging of the ink
tank with respect to the recording head, a force may
act on the recording head which is positioned and
fixed in place upon removal and/or installation of
the ink tank during exchanging operation. By the
force generated upon exchanging of the ink tank may
affect to the position of the recording head and/or
the contacting condition of the signal transmitting
portion to potentially cause degradatlon of prlntlng
performance.
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video systens and so forth. Particularly, in the recentmyears, in
Viewpoi nt of down-sizing, capability of full-color pritmding and effective
use of disposable nmaterial, there have been proposed a recordi ng apparat us
havi ng a construction, in which a recording head and an ink tank storing
ink to be supplied to the recording head a e-nounted on a carriage. For
exanpl e, when an ink-jet cartridge, in which the recording head and the ink
tank are integrally constructed is installed on the carriage, it becones
necessary to achi eve both of positioning (contact)

It is an object of the present invention to

provide a mounting structure which can avoid
influence of the force . for a positioning of a
5 recording head and/or contacting condition of a
signal transmitting portion upon exchanging
operation of an ink tank.
Another object of the invention is to provide a
mounting structure which permits exchanging

10 operation of the ink tank to be performed easily and
certainly by avoiding influence of the force for a
positioning of a recording head and/or contacting
condition of a signal transmitting portion upon
exchanging operation of an ink tank.

15 A further object of the invention is to provide
an ink-jet recording apparatus which can achieve
high precision in positioning and whereby permit
formation of high quality image. '

According to one aspect of the present

20 invention, an ink-jet recording apparatus having a
carriage detachably mounting a recording head for.
recording input image information on a recording
medium by ejecting ink through an ejection orifice
and an ink tank for supplying the ink to the

25 recording head and a main body portion including a
drive mechanism for driving the iecordinq head and
the carriage, comprises:

a positioning device for positioning the
recording head on the carriage; and

30 an electrically connecting device for
electrically connecting the recording head and the
main body portion, _ :

the positioning device and the electrically
connecting device being provided on the carriage

35 independently of each other.

According to another aspect of the invention, an
information processing system having an input
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of a signal transmittingsportion for transmtting a re%aiding signal to the
recordi ng head and accuggfe positioning of the ink-jet Sclrtridge per se.
‘One exanple of installation structure of ink-jet cartridge on the carriage
has been disclosed in US-A-4,907, 018. In the above-identified
US-A-4,907,018, there is disclosed a constguction permtting' positioning
of the ink-jet cartridge per se and establishing contact of the signal
transmtting portion, sinultanequsly.in,one action, by utilizing engagenent
between a padetiChhe 3 IRECFES SCdH rR8Y4 G, 195 BFOGRISABY (he recording

head information input by the input device, and an output
device for outputting information processed by the
processing device, comprises:

5 a carriage detachably mounting a recording head
for recording input image information on a recording
medium by ejecting ink'through an ejection orifice
and an ink tank for supplying'the'ink to the
recording head and a main.body portion including

10 drive means for driving the recording head and the
carriage; ' '

a positioning device for positioning the
recording head on the carriage; and
an electrically connecting device for

15 electrically connecting the recording head and the

main body portion, '

the positioning device and the electrically
connecting device being provided on the carriage
independently of each other.

20 ‘The above and other objects, effects, features
and advantages of the present invention will become -
more apparent from the following description of
embodiments thereof taken in conjunction with the
accompanying drawings.

25

The present invention will be understood more
fully from the detailed description given herebelow
and from the accompanying drawings of the preferred
embodiment of the present invention, which, however,

30 should not be taken to be limitative to the
invention, but are for explanation and understanding
‘only. '

In the drawings:

Fig. 1 is a perspective view of the preferred

35 embodiment of an ink-jet recording apparatus of the
present invention;

Fig. 2 is a perspective view of a carriage
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and a part of carriage, SSMVIng as a fulcrum However, imwthe construction
where positioning of the k-jet cartridge and establls g contact of the
signal tr ansmitting portion are perforned S|nultaneously, it is possible
to make the contact at the signal transmtting portion insufficient due to
restriction by the positioning of the ink- Jgt_cartridge, or vice versa.
Therefore, quite high -3

portion employed in the recording apparatus

1llustrated in Fig. 1;

Fig. 3 is a perspective view of a recordlng head
portion and an ink tank to be 1nstalled in the

S5 carriage portion shown in Fig. 2;

Fig. 4 is an explanatory perspective view
showing the carriage portion shown in Fig. 2;

Fig. 5 is a perspective view showing a
construction carriage flexible cable electrically

10 connected to the recording head portion via the
carriage portion and a device for connection;

Fig. 6 is a perspective view of the carriage
portion shown in Fig. 2 and a timing belt driving
the carriage;

15 Fig. 7 is an explanatory perspective view
diagrammatically illustrating the construction of
members associated with positioning of the recording
head portion with respect to the carriage portion;

Fig. 8 is an explanatory section -

20 diagrammatically illustrating construction of the
carriage portion, the recording head portion and a
recording head fixing member;

Fig. 9 is an explanatory section
diagrammatically illustrating the construction of

25 the recording head portion and the recording head
fixing device;

'~ Fig. 10 is an explanatory section
diagrammatically illustrating the construction of
the recording head and the recording head fixing

30 member upon operation; .

Fig. 11 is a sectional side elevation of the
carriage portion arranged with connection between
the recording head and the ink tank; and

Fig. 12 is a perspective view of an absorbing

35 Dbody. ' '

The preferred embodiment of an ink-jet recording
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accuracy in positioning both is required. Therefore,sihere has also
been proposed a constructibn to perform positioning of tthd ink-jet

cartridge and establishing of contact of the signal transmtting portion
separately.
and the signal transn1tt|ng portion are positioned, the acting forces may

interfere
on the contact of the signal transmitting portion. Solution for the

probl ens set

In the
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However, at the position where both of the ink-jet cartridge
each other to cause degradation of reliability particularly

PRRITaERE RASOFSENPrbRo iPregsni. singgngdon will be
discussed hereinafter in detall with reference to

the accompanying drawings. In the following
description, numerous specific details are set forth
in order to provide a through understanding of the
present. invention. It will be obvious, however,.to
those skilled in the art that the present invention
may be practiced without these specific details. 1In
other instance, well-known structures are not shown
in detail in order to unnecessary obscure the
present invention. _

Fig. 1 is & perspective view showing the
construction of the preferred embodiment of an ink-
jet recording apparatus according to the present
invention. The ink-jet recording apparatus includes
a paper feeder portion 1, a carriage portion 2,'a
purge portion 3, and a casing portion 4 supporting a
printer portion constituted of the paper feeder
portion, the cartrldge portlon and the purge
portion.

As shown in Fig. 1, the'paper feeder portion 1
includes a platen roller 106, onto which a pinch
roller 107 is depressed for feeding a recording
medium. The platen roller 106 is driven by a
transporting motor (not shown) via a transmission
mechanism constituted of a transporting roller gear'
108 and a transporting roller idler gear (not
shown) . _

As shown in Fig. 1, the carriage portion 2
includes a carriage base 201 supported for movement
along a guide shaft 102 and a support shaft 103.

The carriage base 201 is held for preventing
rotation. Associated with revolution in forward or
reverse direction of a carriage motor 104, a pulley
1041 rotates to move a timing belt 105 fixed to the
carriage portion 2 in a direction shown by arrow a
or b. As a result, the carriage portion 2 is
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di scl osed i nventi on, mheﬁ}the positioning of the ink-jgecartridge is to be
performed foll ow ng establishing of contact of the signafl transmtting
portion, a supporting condition of the signal transmtting portion at the
apparatus side is made free while nmaintaining a contact condition at the
signal transmtting portion to prevent nutgaL_interference of the acting
force to be exerted for positioning of the ink-jet cartridge. As set forth

cartridge. | nERAGERRe st RBRNE AT B e oKL Bask of eche Hridus
' a and b. On the other hand, by means of a HP sensor
{(not shown) secured on a chassis 101, the carriage
portion 2 is cértainly placed at a predetermined
5 ©position (for example, home position) in non-
recording state and so forth.

As shown in Fig. 4, the purge portion 3 is a
unit for recovering operation by sucking ink from
the recording head 8 when the recording head 8 is

10 Dblocked by foreign matter, such as dust or so forth
and becomes impossible to eject ink. o

The casing portion 4 is adapted to support the
printer portion. The casing portion 4 has a
disposed ink tank 401 for accumulating disposed ink

15 sucked by the purge portion 3.

' In Fig. 4, the reference numeral 8 denotes a
recording head unit. In the shown embodiment, the
recording head unit 8 includes four ink-jet
recording heads in integral fashion for mainly _

20 performing color printing. The recording head unit
8 is adapted to be detachably mounted on the
carriage so that it may be replaced with new
recording head unit 8 when the lift of the ink-jet
recording head is end or failure is caused in some

25 reason.

In Fig. 4, the reference numeral 9 denotes an
ink tank for supplying respectively corresponding
ink to the four ink-jet recording heads in the
recording head unit 8. The ink tanks 9 are

30 detachably mounted on an ink supply portion 803
provided in the recording head unit 8. In the shown
embodiment of the ink-jet recording apparatus, the
carriage portion 2 carrying the recording head unit
8 and the ink tanks 9, is coupled with a part of the

35 timing belt 5 transmitting a driving force of the
carriage motor 104, and mounted on mutually parallel
guide shaft 102 and the support shaft 103 for
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integrated. However, in tke recent years, there has beeggfroposed a’
construction to nmake the 'i dk tank exchangeable with resp to the
recording head. In the cartridge which permts exchanging of the ink tank
with respect to the recording head, a force may act on the recordi ng head
which is positioned and fixed in place.upgn genoval and/or installation of
the ink tank during exchangi ng operati on. e force generated upon
exchangi ng of the,ink tank may affect to_the position of ,the,reco din% head
and/ or the conék&¢ﬁ&9uﬂﬁﬁ?mﬁﬁﬂﬁth%§e§ﬂ®%ﬂ'tr%ﬁs' i AGL¥ING oHOES

potentially causf ther atatt+vagel gyitionAgd2, the recording head unit 8
reciprocélly travels through entire width of a
recording paper (recording medium) supplied from a

5 not shown medium feeder device.
<Construction of Carriage>
Next, discussion will be given for the .
construction of the carriage portion 2 employed in
the shown embodiment. '

10 As shown in Fig. 2, the carriage portion 2
comprises the carriage base 201, a head lever 202
and an FPC holder 203. The carriage base 201 is of
substantially box-shaped configuration with a bottom
portion so that the recording head unit and the ink

15 tanks may arrange therein. The head lever 202 and
the FPC holder 203 are pivotally engaged to the
carriage base 201 at one end, the detail of which
will be discussed with respect to Figs. 3 and 10,
later. The head lever 202 is adapted to over the

20 opening portion of the carriage base 201 by pivoting
as shown by arrow c¢. In the shown embodiment, as
shown in Fig. 4, the recording head unit 8 is
constituted of four integrated recording heads for
ejecting inks of black (Bk), cyah (C), magenta (M)

25 and yellow (Y) and mounts four ink tanks 9 supplying
inks of black, cyan, magenta and yellow to
respectively COrrésponding recording heads.
<Positioning Device>

The recording head unit 8 is arranged at the

30 predetermined position on the carriage base 201 and
depressed by the head lever 202 to be held at both
ends and thus to be positioned at the predetermined
position. _ .

‘In the shown embodiment, as shown in Fig. 3 or

35 7, five bosses 20la to 20le for positioning the
recording head unit 8 on the carriage base 201 are
illustrated. In Fig. 7, in order to show the
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per f or mance. REPLACE SHEET -4- A generic ink jet cordi ng appar at us
and a generic informatioh processing systemare known f EP- A- O 313 205.
A recordi ng head detachably nounted on a carriage is p05|t|oned on the car-
riage by a positioning device and electrically connected to a nain body
portion by an electrically connecting deyii%._Both t he positioning device
and the electrically connecting device
direction of positioning, arrows A, B and C which
are directed in perpendicular directions to each
other. Positioning in the direction of arrow B is
performed by engaging bosses (projecting portions)
5 2013d and 2013e (width a) and recess portions
(recessed portion) 8011ld and 801le of the head base
801 (width a'). Positioning in the direction of
arrow A is performed by abutting bosses 2013a, 2013b
and 2013c on the carriage base 291 with bosses
10 8011a, 8011b and 80l1llc on the head base.
Positioning in the direction of arrow C is performed
by abutting bosses 2013d and 2013e on the carriage
201 and the recess portions 8011d and 80lle on the
head base 801. _
15 As shown in Fig. 3, the head lever shafts 2023
of the head lever 202 engages with head lever
bearing portions 2017, 2017 of the carriage base 201
for permitting pivotal movement. of the head lever
'202. On the other hand, in order to open the head
20 lever 202 for facilitating installation and removal
of the recording head unit 8, the head lever
positioning boss 2025 for positioning and securing
“the head lever 202 at the open position is engaged
to the head lever positioning hole 2018 of the
25 carriage base 201.
At left side and right side of the head lever
202, head tension springs 209 are installed. Also,
head tensions 210 are installed at both lateral
sides of the head lever 202. The head tensions 210
30 are engaged to the head lever 202 so as not to loose
away.
By installing the recording head unit 8 on the
carriage base 201 and pivoting the head lever 202,
the head tensions 210 depresses a tapered portion of
35 a head tension receptacle 8012 as shown in Fig. 8 to
position the recording head unit 8 and the carriage
base 201 at a relationﬁhip illustrated in Fig. 7.
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are provided on the carpmnage. The electrically connectig de- vice perforns
an operation for establ i ng an electrical con- nection’associated with a
positioning operation of the record- ing head. Positioning and electrically
coupling thus take place sinultaneously. According to EP-A-0 379 151,
positioning and electrically con- necting;3re perfornmed in dependence on
each other. The arrange- nent of a | ever nechanlsnlls such that both the

p0si - 11 oni nETort BRe TABE 4 PRg e dOAPE AL SYBE thOHRIoBE FOR%0r ¢ hi o
| ever struct @meL2 EBfAtﬁhé%a%?th.ag@I bases P01 pr ewrgagingr pattidas(3) EPC,
shows 2024 of the head lever 202 are engaged to fix the
head lever. When the head lever 202 is released
5  from the carriage base 201, a head release portion
2027 is depressed to displace the head lever fixing
bosses 2024 outwardly away from the head lever
fixing portions 2012. Then, the head lever 202 is
permitted pivotal movement relative to the carriage

10 Dbase 201. 1In Fig. 3, carriage ink tank guide rib
portions 2011 on the carriage base 201 and carriage
ink tank guide rib portions 2021 of the head lever
2021afe.provided respectively for serving as guides
for installation of ink tanks 9 on the carriage

15 portion 2.
<Electrical Connection Device>

As shown in Fig. 5, a carriage flexible cable
207 is designed for supplying a image signal and a
drive signal to the recording head unit 8. The

20 carriage flexible cable 207 is mounted on the head
lever 202 of the carriage portion via the FPC holder
203. Contact positioning bosses 2032b of the FPC
holder 203 positions the carriage flexible cable 207
on the FPC holder 203 via a rubber pad 206.

25 Furthermore, the carriage flexible cable 207 is snap
fitted onto the FPC holder 203 by means of a FPC
retainer 208. At the longitudinal both ends of the
FPC holder 203, head hooks 205 are pivotally
provided. These head hooks 205 are engage with

30 shafts 2032 for pivoting thereabout. On the other
hand, the head hooks 205 are biased inwardly by FPC
spring 204 and thus fixed at the predetermined
position by not shown stopper portions of the FPC
holder 203. The FPC holder 203 has FPC holder

35 Dbearing portion 2033 shown in Fig. 10 engaged with a
FPC holder shaft 2022 of the head lever 202 for
pivoting thereabout. An opening of the FPC holder
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that the electrical conmgction of the recordi ng head the positionin
.thereof are perforned sinfultaneously by one single operation. It is an
obj ect of the present invention to further develop an ink jet recording
apparatus according to the preanble of claim1l and an information
processing system according to the preamjple of claim?2 such that an
exchange of an ink tank coupled to the recording head can be perforned

easily and reli Wi_{ t | ead to fai S, 1.N..ROS{ Ll Oopi or

el ectricall yi’céo%ﬁ%}c{gi Pff#@?e?ﬁﬁnﬁshg%ﬂ%i Ebogjgecqfégeggﬁi eved by
features of alealativei tio rebpedroliderhshafit j2822etor didgeapparat us and by
the features Rif£485¥nt play in the engaged condition. The
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image signal and the drive signal supplied from the
carriage flexible cable 207 is supplied to the ink-
jet recording unit 8 from a contact portion 8022 of
a contact portion 8022 shown in Fig. 4 to perform
ink-jet printing. _

The carriage portion 2 constructed as set forth
above is fixed to the timing belt 105. The timing
belt 105 is set on a belt stopper 211 which is, in
turn, secured on the carriage base 201. The
carriage flexible cable 207 is fixed to the carriage
base 201 by a carriage PCB 213 and CRPCB cover 214,
A linear encoder 212 serves as a sensor for

~controlling position of the carriage 2 and is

secured on the carriage base 201.

A head lever label 202 showing manner of
installation of the recording head unit 8, the ink
tanks 9 to the carriage portion is stuck on the head
lever 202. Alternatively, it may be possible to
punch the operation manner in the head lever 202.
<Connection of Recording head Unit and Carriage
Flexible Cable>

Fig. 9. is a section showing a condition where
the recording head unit 8 and the carriage flexible
cable 207 are connected.

By pivoting the head lever 202 in closing
direction, the FPC holder 203 pivots in the closing
direction, simultaneously. During pivotal motion, a
pair of contact positioning bosses 203la and 2031b
of the FPC holder 2092 engages with contact
positioning holes 8021a and 8021b respectively to
achieve positioning. By further pivotal movement of
the head lever 202, the head hook 205 engages with a
head hook receptacle portion 8012 provided in the
recording head unit 8 to establish the condition
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2 with respect to the |n#30nation processi ng system (gﬁcording to

the present invention, a unting structure can oid influence of
the force for a position|ng of a recording head and/or contacting condition
of a signal transmtting portion upon exchangi ng operation of an ink tank
Furthernore, according to the invention, algnuntlng structure

perm ts exchangi ng

illustrated in Fig. 9.
It should be noted that the contact positioning
bosses 2031la and 2031b also serves for positioning
of rubber pads 206 and carriage flexible cable 207.
5 At the condition where positioning is achieved, the
rubber pads 206 are crushed so that electrical
connection between the carriage flexible cable and
the recording head unit 8 can be established by
depressing the carriage flexible cable 207. For

10 releasing from the installed condition, the head
lever 202 is pivoted in the opposite direction.
Then, release claws 2026a and 2026b of the head
lever 202 causes pivotal motion in the arrow F of
the head hooks 205 to release away from the head

15 hook receptacle portions 8012a and 8012b. Also, by
disconnecting the contacts of the carriage flexible
cable 207 and the recording head unit 8, the power
source supplied from the main body portion to the

- recording head unit is shut off.

20 As shown in Fig. 9, in the state where the
recording head unit 8 is installed, the carriage
flexible cable 207 is depressed'onto the contact
8022 provided on the upper surface of the recording
head unit 8, and accurately positioned by contact

25 positioning bosses 2031la and 2031b. The FPC holder.
203 forms integrated engagement with the recording
head unit 8 by engaging the head hook 205 to the
head hook receptacle portion 8012 of the recording
head unit 8. '

30 On the other hand, the FPC holder bearing
portion 2033 of the FPC holder 203 is constructed to
have greater diameter than the diameter of the
holder shaft 2022, as shown in Fig. 10. Therefore,
the FPC holder 203 is mounted on the holder shaft -

35 2022 with a play. |

Then, by further pivoting the head lever in the
closing direction, the tapered position of the head
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operation of the ink tank<to be performed easily and cepiai nl'y by.avoi di ng
i nfl uence of the force f'od a positioning of a recording ad and/ or
contacting condition of a signal transmitting portion upon exchanging
operation of an ihk tank. According to the invention, an ink-jet
recordi ng appar at us can achi eve hi,gh precision in positioning and
whereby permt formation of high quality iTmage.

tension receptacle portion 8012 provided at both

sides of the recording head unit 8 is resiliently

depfessed onto the head tension 204 provided on the

head lever 202 to achieve positioning of the

5 recording head unit 8 with respect to the carriage

base 201, as shown in Fig. 7 or 8.

As set forth above, the recording head unit 8,
for which electrical connection is completed, can be
positioned on the carriage base 201 with maintaining

10 an appropriate play. Therefore, electrical
connection and positioning of the recording head
unit 8 can be performed completely independent of
each other so that the recording head unit can be

~ positioned without any influence of the force for

15 establishing the electrical connection.

Accordingly, as shown in Fig. 4, even when the
force for detaching and attaching the ink tanks 9 to
the recording head unit 8 is exerted on the
recording head unit, since the recording head unit

20 is resiliently positioned by the head tension 210 to
cause slight movement by the force, it can be
restored at the predetermined position after
completion of detaching and attaching operation of
the ink tanks 9. Furthermore, since the

25 electrically connecting portion is fixed independent
of the positioning of the recording head unit 8, the
force generated in detaching and attaching the ink

~tanks 9 will never affect for the electrically
connecting portion.

30 Therefore, even when detaching and attaching of
the ink tanks 9 is performed repeatedly, the
recording head unit 8 can be stably maintained at
the predetermined position. Also, the electrically
connecting portion does not subject the force,

35 electrical connection can be maintained in quite
stable condition. Therefore, it becomes possible to
provide the ink-jet recording apparatus having the
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The above object as weldyther effects, features and agegntages of the
present invention will belonme nore apparent fromthe fdl¥ow ng description
of enbodi ments thereof taken in conjunction with the acconpanyi ng draw ngs.
The present invention will be understood nore fully fromthe detail ed
description given herebel ow and from the acconpanyi ng draw ngs of the
preferred enbodi nent of the present invention, which, however, should not

be taken to be linmtative to fhe, invention but are tor anatlon and
under st andi ng® gmﬁpruct{on ot "Ene installing portion Thid ng

high accuracy positioning and high quality image
formation.

Fig. 10 is a section. showing a engaging

5 condition between the recording head unit 8 and the
FPC holder 203. '

The FPC holder bearing portion 203 of the FPC
holder 203 and the FPC holder shaft 2022 of the head
lever 202 are pivotally engaged with maintaining a

10 certain play. The contact positioning boss 2031 of
the FPC holder 203 is in a configuration cutting a
cylindrical shape ‘along an oblique plane as shown,
it may engage the contact positioning holes 8021.
The FPC holder 203 is formed as separate member to

15 the head lever 202 and coupled with a play as set
forth above. Therefore, even when the recording '
head unit 8 is electrically connected to the main
body portion, it may not interfere positioning of
the recording head unit 8 on the carriage base 201.-

20 <Installation of Ink Tank>

Fig. 11 is a section showing a condition where
the recording head unit 8 and the ink tanks 9 are
installed on the carriage portion 2. '

The ink tank 9 is of the type including an

25 absorbing body 902 and a raw ink and adapted to
supply ink to the ink-jet recording head of the
recording head unit 8. When the ink tank is
installed on the recording head unit 8, the ink
supply portion 803 of the recording head unit 8

30 squeeze the absorbing body 902 to depress the ink
tank 9 in the direction shown by arrow I. Then,
the ink tank 9 is fixed by a stopper 2015 of the
carriage base 201. The ink tank 9 can be smoothly
installed in the recording head unit 8 in the aid of

35 a guide portion 204 of the carriage base 201. Upon
removal of the ink tank 9, the ink tank can be
detached by pushing up a handle 9015 in the
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In the drawings: Fig. 1 i-sy, a perspective view of the pr rred enbodi nment
of an ink-jet recording ézbaratus of the present inventi*o#; Fig. 2 is a
perspective view of a carriage =~ portion enployed in the recording
apparatus illustrated in Fig.. 1; Fig. 3 is a perspective view of a
recordi ng head portion and an ink tank tQ_QFsiQstalled in the

direction shown by the arrow J. Disposed ink from
the ink supply portion 803 of the recording head
unit 8 and the supply opening 9011 of the ink tank 9
is supplied to the purge unit 3 at the lower portion
5 by an ink disposing portion 2016. Also, it is
possible to provide an absorbing body as illustrated
in Fig. 12.
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carrlage portion shown‘rj Fig. 2, Fig. 4 is an expl anatgegy perspective view
showi ng the carriage potrtion shomn in Fig. 2; Fig. 51 perspective view
showi ng a construction of a carriage flexible cable cIeCtTibally ctonnected
to the recording head portion via the carriage portion

connection; Fig. 6 is a perspective view ¢f the carria mﬂlﬂmg u\mm n
Fig. 2 and a timng belt driving the carrlage Fig. 7 | ory
per spective %hﬁﬁiﬁb%grannatlcally illustrating the construction of

1. An ink-jet recording apparatus having a carriage
detachably mounting a recording head for recording
5 input image information on a recording medium by
ejecting ink through an ejection orifice and an ink
tank for supplying said ink to said recording head
and a main body portion including a drive mechanism
for driving said recording head and said carriage,
10 characterized by comprising:
a positioning device for positioning said
recording head on said carriage; and
an electrically connecting device for
electrically connecting said recording head and said
15 main body portion,
said positioning device and said electrically
connecting device being provided on said carriage
independently of each other.

20 2.  An ink-jet recording apparatus as claimed in
claim 1, characterized in that said positioning
device detachably fix said recording head on said
carriage by depressing a predetermined portion of
said recording head.

25
3. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said electrically
connecting device is detachably fixed at the
predetermined position of said recording head.
30

4. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said electrically
connecting device performs operation for
establishing electrical connection between said

35 recording head and said main body associating with
positioning operation for said recording head on
said carriégg_gz_iiig_ggiifioning device.
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menbers associ at ed mﬁth;ﬁgsitioning of the recording h portion with

respect to the carriage’

rtion; Fig. 8 is an explanatory section

diagrammatically illustrating construction of the carriage portion, the
recordi ng head portion and a recording head fixing nenber; Fig. 9 1S an

expl anatory section diagrammatically iILuaBia;ing t he coq ) | _
recordi ng head portion and the recording head fixing devi,mumﬂmiﬂua ,IH }1
expl anatory section diagrammatically illustrating the constréctronro

10-

15

20

25

30

35

H

5. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said eleétrically
connecting device is movable relative to said
positioning device. ' '

6. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said recording head
is movable relative to said positioning device in
the condition where electrical connection for said
recording head by said electrically connecting
device is completed.

7. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said recording head
is resiliently positioned to said carriage.

8.  An ink-jet recording apparatus as claimed in
claim 1, characterized in that said ink tank
incorporates an absorbing body, and said ink tank is
fixed to said carriage by said absorbing body.

9. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said carriage is
provided a tapered portion in the vicinity of
coupling portion between said recording head and
said ink tank. '

10. An ink-jet recording apparatus as claimed in
claim 9, characterized in that an absorbing body is
provided in said tapered portion.

11. An ink-jet recording apparatus as claimed in
claim 1, wherein said positioning device is provided

with a guide portion for said ink tank.

12. An'ink-jet recording apparatus as claimed in
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‘the recording head and #Qe recording head.fixing ne ﬂJmmanuaamfﬂﬂﬁ??ﬁﬁ75n

,Fig. 11 is a sectional ’ de el evation of the carriage d mnth
connecti on between the recordl ng head and the ink t ﬁl\ﬂ“m&“‘ga“e
perspective view of an absorbing body. The preferre

I nk-j et recording appar at us accordlng:fg the preseht |nvent|on wll be

claim 1, characterized in that said positioning
device is provided with a display portion showing a
manner of installation of said recording head and
said ink tank on said carriage. "

13. An ink-jet recording apparatus as claimed in
claim 1, characterized in that said recording head
employs an electrothermal transducer ejecting ink
drop through ejection orifice utilizing nucleate
10 Dboiling caused in the ink by thermal energy, as
means for generating energy for ejecting ink.

14. An information processing system having an input
device, a processing device for processing
15 information input by said input means, and an output
device for outputting information processed by said
processing device, characterized by comprising:
a carriage detachably mounting a recording head
- for recording input image. information on a recording
20 medium by ejecting ink'through an ejection orifice
and an ink tank for supplying said ink to said
recording head and a main body portion including
drive device for driving said recording head and
said carriage;
25 a positioning device for positioning said
recording head on said carriage; and
an electrically connecting device for
electrically connecting said recording head and said
main body portion, -
30 said positioning device and said electrically
connecting device being provided on said carriage
independently of each other.

15. An information processing system as claimed in
35 claim 14, characterized in that said positioning

device detachably fix said recording head on said

carriage by depressing a predetermined portion of
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"di scussed hereinaftef'p detail with reference to the conpanying'
.drawings. In the followng description, nunmerous speci¥ic details are set

“forth in order to provide a through understanding of the present—aventi-on.

It will be obvious, however, to those skilled in the ar nt
I nvention may be practiced w thout these %@egi fic detai iﬂ""jh,ﬂmﬁﬁmﬂm
I nstance, well-known structures are not shown in detail ®n s
unnecessary obscure the present invention. Fig. 1 is a perspective view

showi ng the S&idrHECH BRIt ReaSteferred enbodi ment of an i nk-

16. An information processing system as claimed in

claim 14, characterized in that said electrically
5 connecting device is detachably fixed at the

predetermined position of said recording head.

17. An information processing system as claimed in
claim 14, characterized in that said electrically

10 connécting device performs operation for
establishing electrical connection between said
recording head and said main body associating with
positioning operation for said recording head on
said carriage by said positioning device.

15
18. An_information'processing system as claimed in
claim 14, characterized in that said electrically
connecting device is movable relative to said

_ positioning device.

20 '

19. An information processing system as claimed in
claim 14, characterized in that said recording head
is movable relative to said positioning device in
the condition where electrical connection for said

25 recording head by said electrically connecting
device is completed. -

20. An information processing system as claimed in
claim 14, characterized in that said recording head
30 is resiliently positioned to said carriage.

21. An information processing system as claimed in

claim 14, characterized in that said ink tank

incorporates an absorbing body , and said ink tank
35 is fixed to said carriage by said absorbing body.

22. An information processing system as claimed in
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. -
j et recording apparatusxﬂﬁcording to the present invention.

.yecordi ng appar at us i ncl Wdes a paper feed portion 1, e\mﬂ wwﬂ“ \ML

2, a purge portion 3, and a casing portion 4 supporting postion

constituted of the paper feed portion, the cartridge portlon and t he purge
portion. As shown in Fig. 1, the paper fe _portion 1 includes a platen

roller 106, onto which a pinch roller 107 T1's depressed for feeding a

recordi ng nedi The ten roller 106,is driven rans ortln not or
(nm:sho%ﬂ v?g%&@r%.sp ract terized in t%at sagé carrfag J

‘provided a tapered portion in the vicinity of
coupling portion between said recording head and
said ink tank.

23. An information processing system as claimed in
claim 22, characterized in that an absorbing body is
provided in said tapered portion.

10 - 24. An information processing system as claimed in
claim 14, characterized in that said positioning
‘device is provided with a guide portion for said ink
tank.

15 25. An information processing system as claimed in
claim 14, characterized in that said positioning
device is provided with a display portion showing a
manner of installation of said recording head and
said ink tank on said carriage.

20
26. An information processing system as claimed in
claim 14, characterized in that said recording head
employs an electrothermal transducer ejecting ink

~drop through ejection orifice utilizing nucleate

25 Dboiling caused in the ink by thermal energy, as
means for generating energy for ejecting ink.

27. An information processing system as claimed in
claim 14, which system is selected from a group

30 including a copy machine, a facsimile, printer,
word-processor, personal computer and a textile
printer. '

—
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mechani sm constituted of-v transporting roller gear 10§ and. a transporting
toller idler gear (not shown). As shown in Fig. 1, the €arriage portion 2
i ncludes a carriage base 201 supported for novenent al ong a guide shaft 102
and a support shaft 103. The carriage base 201 is held for preventing
rotation. Associated with revolutions in % rward or reverse direction of a
carriage notor 104, a pulley 1041 rotates nove a timng belt 105 fi xed
to the carriage portion 2 in a direction shown by arrow a or b. As a
result, the carriage portion 2 is ABSTRACT

RECORDING APPARATUS WITH IMPROVED
HEAD INSTALLATION MECHANISM

An ink-jet recording apparatus includes a

positioning device for'pcsitioning a recording head
(8) on a carriage (2) and an electrically connecting
device for establishing electrical connection

10 between the recording head (8) and a main body
portion. The positioning device and the
electrically connecting device are provided on the
carriage independently of each other. Therefore,
recording head (8) and an ink tank (9) can be

15 certainly and simply installed on the recording
apparatus. Also, an information processing system
employs such recording apparatus to output input
information, such as characters, image or so forth
on a recording medium.

i
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bl ocked by foreign matter, such as dust or so forth andgzi becones
i,mpossible to eject ink. The casing portion 4 is. adaptéd/to support the
printer portion. The casing portion 4 has a disposed ink tank 401 for
accurnul ati ng di sposed i nk sucked by the purge portion 3. In Fig. 4, the

ref erence nuneral 8 denotes a recording unit. In the shown
enbodi nent, the recording head unit 8 in€ludes four ink-jet recordi ng heads
in integral fashion for nmainly performng color printing. The recording

head unit 8 is adapted to be detachably nmounted on the

FIG.2
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carriage so that it may be replaced with new recording head unit 8 when the
ltfe of the ink-jet recording head is over or failure ifs/caused for sone
reason. In Fig. 4, the reference nuneral 9 denotes an- ink tank for

suppl ying respectively corresponding ink to the four ink-jet recording
heads in the recording head unit 8. The3?qg)tanks 9 are detachably nounted
on an ink supply portion 803 provided in“fhe recording head unit 8. In the
shown enbodi nent of the ink-jet recording apparatus, the carriage portion 2
carrying the recording head unit

FIG.3

—
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8 and the ink tanks 9, is.coupled with a part of a ti m'ngnbelt 105 -
transmitting a driving force of the carriage notor 104,‘'ahd nounted on
nmutual |y parallel guide shaft 102 and the support shaft 103 for -10-
sliding novenent therealong. By the driving force of the carriage portion
2, the recording head unit 8 reciprocal B/tQavels through entire width of
a recordi ng paper (recording nedium supplied froma




not shown nmedi um feeder device. <Construction of Carri Next, discussion
will be given for the construction of the carriage portidn 2 errpl oyed in

t he shown enbodi ment. As shown in Fig. 2, the carriage portlon 2 conprises
the carriage base 201, a head | ever 202 and an FPC hol der 203. The carri age
base 201 is of substantially box-shaped §9ﬁfoguration with a bottom portion
so that the recording head unit and the ink. tanks may be arranged therein.
. The head | ever 202 add the FPC hol der 203 are pivotally engaged to the

FIG.5
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carriage base 201 at one-end, the detail of which will: Eldi scussed Wi th
respect to Figs. 3 and 10, later. The head | ever 202 is.Jadapted to open

t he opening portion of the carriage base 201 by pivoting as shown by arrow
c. In the shown enbodi nent, as shown in Fig. 4, the recording head unit 8
is constituted of four integrated recor@pfgQneads for ejecting inks of
black (Bk), cyan (C, nagenta (M and yellow (Y) and nmounts four ink tanks
9 supplying inks of black, cyan, magenta and yell ow to respectively
correspondi ng recordi ng heads. <Positioning Device>

-This Sheet Has Been Reilaced
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The recording head unit 8 is arranged at the predeterm g position on the
carriage base 201 and depressed by the head | ever 202 tb.0e held at both
ends and thus to be positioned at the predeterm ned position. In the shown
enbodi ment, as shown in Fig. 3 or 7, five bosses 2913a to 2013e for

positioning the recording head unit 8 onrghq)carriage base 201 are
illustrated. In Fig. 7, in order to show 1he

801
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direction of positioningT\arroms A, B and C which are dpmnected in
perpendi cul ar directions to each other. Positioning in #he direction of
arrow B is performed by engagi ng bosses (projecting portions) 2013d and
2013e (width a) and recess portions (recessed portion) 8013d and 8013e of
the head base 801 (width a'). Positioni 8/#@the direction of arrow Ais
perfornmed by abutting bosses 2013a, 2013b and 2013c on the carriage base
201 with bosses 8013a, 8013b and 8013c on the head base 801. Positioning
in the direction of arrow Cis performed by abutting bosses 2013d and- 2013e

on the.carriage - 2013c¢
' 8013¢
. \\ 1201

-2013e -
]
20130

-8 _ 8013b
8011e

FIG.8
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2?1 and the recess portiens. 8013d and 8013e on the head base 801. As
shown in Fig. 3, the head‘l ever shafts 2023 of the head.l/ever 202 engages
with head | ever bearing portions 2017, 2017 of the carriage base 201 for
permtting pivotal novenent of the head | ever 202. On the other hand, in
order to open the head |ever 202 for fagif{gating installation and renoval
of the recording head unit 8, the head | ever positioning boss 2025 for
positioning and securing the head | ever 202 at the open position is engaged
to the head | ever positioning hole 2018 of the

FIG.10
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é rriage base 201. At | ,
bi asing springs 209 ar
at both lateral

202,

A nstall ed:
sides of the head | ever

Al so,

the head tensions 210 depresses a ta

side and right side of the
head tensio

ad l'ever 202, ‘head
210 are installed -

202. The head tensions 210 are
engaged to the head | ever 202 so as not to | oose away. By installing the
recordi ng head unit 8 on the carriage

391 and pivoting the head lever. .. .
g;red portion of a head tension

receptacle 8011b as shown in Fig. 8 to position-the recording head unit 8

and the carriage

FIG.12

2014

972

9013
\

§

FIG. 11
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base 201 at  a relationship illustrated in Fig. 7. . -12 On the. other

‘hand, to head l|ever fixing portions 2012 of the carriage base 201, engagi ng
portions 2024 of the head | ever 202 are engaged to fix the headREp%Qf

When the head lever 202 is released fromthe carriage base 201, a e&ﬁMENTSHEfy
rel ease portion 2027 is depressed to-ditspl ace the head | ever fixing bosses
2024 outwardly away fromthe head | ever

REPLACEMENT SHEETS - SG
wn on tpaged W\ to paged (2.
W wgpad LA to paged 2% ' .
W d . Joto paged . ’?EELACEMENT SHEET

04 OCT 1999

RECORDING APPARATUS AND INFORMATION PROéESSING SYSTEM

The present inventien ;elates to a recording apparatus accord-
ing to the preamble of claim 1 and an information processing
system according to ‘the preamble of claim 2. Such

) _ _ a recording
apparatus has a2 mechanism for mcunting a head as
means for forming an image on a recording medium by
ejecting an ink. More specifically, the invention
relates to a recording apparatus having a head
installation mechanism which is improved both in
installation of a signal transmitting portion for
transmitting a recording signal to a head and in
installation of the head per se.

- One of recording systems recently attracting
attentions is an ink-jet recording system. The ink-
jet recording system is a non-impact type recording

- system and records input information, such as
characters, images or so forth, by directly adhering
ink (forming dot) on a recording medium (paper,
cloth, plastic sheet and so forth).

_ The recording apparatus having such ink-jet type
recording head (ink-jet recording head) is
attrac;ing attention as the recording system which
satisfies demands for high speed recording, high
resolution, high image quality, low noise and so
forth.:. The ink-jet type recording apparatus has



fixing port jers—2e43 i he head | ever 202 is pern1tted
movenent re aBERIéCﬁMENﬁeﬁ&gFr age base 201. In Fig. 3, carri ? C%INE’%'SHEET

‘guide.rib per

ofis" 2011 on ﬂhe carriage base 201 and‘carrlage i nk tank

guide rib p rthp 86%1999 th¢ head | ever 202 are provided respectively for

serving as
. <El ectriqgal
cable 207 iy designed for supglying a i

uildes for instalil &ti on of ink tanks 9 on the carriage portion
1 vilee> As sh2a in Fig. 5} a carriage flexible
ge signal and a drive signal to

the recordlng*neda unit 8. The

‘thus been emplaoyed as printers for copy machines,
- facsimiles, printers, word processors, output
terminals of work stations and so forth, handy or
portable printers to be employed in personal,
computers, host computers,_ optical dlsk systems, -
video systems and so forth.

_ Particularly, in the recent yearsA ‘in viewpoint
of down-sizing, capability of full- col¢r printing
and effective use of dlsposable materlal there have
been proposed a recording apparatus havxng a
construction, in which a recording head and an ink
tank storing ink to be supplied: to the recording
head are mounted on a carriage.

- For example, when an ink-jet cartridge, in which
the recording head and the ink tank are integrally
constructed'is installed on the carriage, it becomes
necessary to achieve both of positioning (contact)
of a signal transmitting portion for transmitting a
recording signal to the recording head and accurate

posltlonlng of the ink-ijet cartrldge per se.

) One example of installation structure of 1nk-jet
cartridge opn. the carriage has been disclosed in

US-A-4,907,018. In the above-identified
US-A-4,907,018, there is disclosed a construction
permitting positioning of the ink~jet cartridge per
se and establishing contact of the signal
transmitting portion, simultaneously in one action,
by utilizing engagemant between a pair of the ink-
jet cartridge in the vicinity of the recd;dinq head
and a part of carrizge, serving as a fulcrum. |

However, in the construction where positioning
of the ink-jet cartridge and establishing contact of
the signal transmitting portion are performed
simultaneously, it is possible to make the contact
at the signal transmitting portion insufficient due
to restriction by the positioning of the ink-jet
cartridge, or vice versa. © Therefore, quite high



carriage fl exi
carriage portito

B} ' =< tounted on the head | ever 202 of the
ORERTAEMENT SheeT, ' posi tioning

pl der 203. Contact positioning bosses 2031

of the FPC holld¢r 203 position {he carriage flexible cable ZQ%IQEFEMEQEEEEET

hol der

203 vi

a rQBLBCT 4989 2064 Furthernore, the carriage flexi

207 i-s snap fiftged onto the FPClhol der 203 by neans of a FPC retainer 208.
At the |ongitygdinal both ends of the FPC hol der 203, head hooks 205 are

- pirvotal |y prowided. _These headlhooks™265 are engaged with shafts 2032 for

pi.voting thereabodt. On the other hand, the head hooks 205 are biased
J_lnmardly byaEBG@racy in positicning of both is required.

Therefore, there has also beéen proposed a

‘construction-to perform pos;tlonlng of the ink-jet

cartrldge and establishing of contact of the signal
transmitting portion separately. However, at_the
position where both of the ink-jet cartridge'and the

.signal transmitting portion are positioned, the

acting forces may ‘interfere each other to cause
degradation of reliability particularly on the
contact of the signal transmitting portion.

Solution for the problems set, forth above has
been proposed in Ys-A-5,138,342. . " In the
disclosed invention, when the positioning of the
ink-jet cartridge is to be performed following
establisliing of contact of the signal transmitting
portion, a supporting condition of the signal
transmitting portion at the apparatus side 1is made
free while maintaining a contact condition at the
signal transmitting portion to prevent mutual
interference of the acting force to be exerted for
positioning of the ink-jet cartridge.

As set forth above, the foregoing positioning
structure is applied for the ink-jet cartridge, in
which the recording head and the ink tank are
integrated. However, in the recent years, there has
been proposed a construction to make the ink tank
exchangeable with respect to the recording head. 1In
the cartridge which permits exchanging of the ink
tank with respect to the recording head, 2 force may

act on the recording head which is positioned and

fixed in place upon removal and/or installation of
the ink tank during exchanging operation. The

force generated upon exchanging of the ink tank may
affect to the position of the recording head and/or
the contacting condition of the signal transmitting
portion to potentially cause degradation of prlntlng
performance



o~

.spring 204—amnd—tt f3 t he predeterm ned positioh by not shown
Stopper p rtﬁEBh&cWE“ﬁhéﬁ Elfé hol der 203. The FPC hol der 203 has FPC hol der
bearing pdgrtffon 2033 showt ijn Fig. 10 engaged with a FPC hol GEPLAGEMENDBHBET
of the hegd | egar o€g21g9r |pijvoti ng thereabout. An opening of the FPC hol der

13 beari-n rftion 2033 id flormed to-b%e gyreater felative to the hol der
shaft 2022} te- ha\{c (s} ’ : -

—h

'Aﬁgeneric ink jet recording apparatus and a generic information
:f.pioceSSiné system are Xnown from EP-A-0 313 205. A rgcording

' head detéchably'mounted on a carriage is positioned on the car-
ridge by a positioning device and éiectrically connected to a
main body portion by an electrically connecting device. Both
the posifioning device and the electrically coﬁnecting device
are provided on the carriage. The electrically connecting de-
vice performs an operation for establishing an electrical con-
nection associated with a positioning operation of the record-
ing head. Positioning and electrically coupling thus take place
simultaneously.

"According to EP-A-0 379 151, positioning and electrically con-
necting are performed in dependence on each other. The arrange-
ment of a lever mechanism is such that both the electrical con-
nection between the recording head and a carriage and the posi-
tioning of the recording head are achieved by one operation of
this lever structure.

EP-A-0 622 234, which is prior art under Art. 54 (3) EBC, shows
that the electrical connection of the recording head and the

" positioning thereof are performed simultaneously by one single
operation. '

It is an object of the present invention to further develop an
ink jet recording apparatus according to the preamble of claim
1 and an information processing system according to the pream-
.ble:of claim 2 such that an exchange of an ink tank coupled to
the recording head can be performed eaéily and reiiably without
leading to failures in positioning or electrically connecting
" the recording head.

This object is achieved by the features of claim 1 with respect
to the ink jet recording apparatus and by the features of claim
2 with respect to the information processing system.



sufficient- play in the engaged condition. The i mage signal and the drive
Signal supplj fromihe carriage flexible cable 207 is supplied to

the.ink- jet rRﬂF&AOEMB\mISHE-ﬁ roma contact portion 8022 of a contact
portion 8022 s g»~5»t0'perforn1|nk jet printi'ng. The carriage

portion. 2 cdnskr as set! florth above is fixed to the tim e
The .tim ng 65823 B9 dn |a belt stopper 211 which is, in t&?nbggggﬁSHgET
on the carrifage_hase 201. THe|carriage flexible cable 207 is fixed to the
~carriage -bage 201 by a carriage PCB 213 and CRPCB cover 214,

According to _'. the present inventiog
- a mounting structure can avoid
influence of the force for a positioning of a
recording head and/or céntacting condition of a:
signal transmitting portion upon exchanging
operation of an ink tank. .
Furthermore according to the 1nvent1on a
mounting structure ‘permits exchanging
‘operation of the ink tank to be performed easily and
' certainly by.avoiding influence of the force for a
positioning of a'recording head and/or contacting
condition Gf a signal transmitting portion upon
exchanging omeration of an inhk tank. |
According to . the iﬁvention}
an ink-jet recording apparatus can achieve
high precision in positioning and whereby permit
formation cf high quality image.



A linear encoder 212 serves as a sensor for controlling position of the
carriage 2 and is secured on the carriage base 201. A head | ever | abel
showi ng manner of i-nstallation of the recording head unit 8 arRERLAGEMENT SHEET
tanks 9 to the carriage -portionis stuck on the head | ever 202.

lever 200, FOERACEREN ST

Fig.- 9 is ajsé¢ction show ng
the carriagq fil €xd4bDET 1999

a

bl e to-péneh the operation manner in the head
prdi ng head Unit and Carriage Flexible Cable>
condition where the recording head unit 8 and

The above object as well other effects, feetures

and. advantages of the present invention will become
more apparent from the following description of
embodiments thereof taken in conjunction with the
accompanying drawings.

The present invention will be understood more
fully from the detailed description given herebelow
and from the accompanying drawings of the preferred
embodiment of the present invention, which, however,
should not be taken to.be limitative to the
invention, but are for explanation and understanding

only.

In the drawings:

Fig. 1 is a perspective view of the preferred
embodiment of an ink-jet recording apparatus of the
Present invention;

Fig. 2 is a perspective view of a carriage



cabl e 207 ar
direction, tth
*sinul taneougl During pt

2031a and 2¢431b @Y qg 'E
hol es 8021ajand 802 e

Lvoting the head | ever 202 in closing

pivots in the closing direction,

alf notion, a pair of contact. pongpuAﬁEM@NE@§E5§
olfder 203 engages with contact positioning
tjvely t-o 7chi eve positioning. By further"-

pi vot al nov ever 202, the head hook 205 engages with a
head hook regceptacle portion 012 provided in the recording head unit 8 to
,establlsh t he condi t1on ' ' '

portlon employed ln the reccrding apparatus
'lllustrated in Fig. 1;

' 'Fig. 3 is a perspective view of a recording. head
portion and an ink tank to be installed in the
carriage portion shown in Fig. 27 '

Fig. 4 is an explanatory perspectlve view

- showing the carriage portion shown in Fig. 2;

Fig. 5 is a perspective view showlng a
constructlon of a carriage flexible cable electmcaﬂy
connected to the recording head portion via the
carriage portlon and a dev;ce for connection;

' Fig. 6 is a perspectlve view of the carriage
portlon shown in Fig. 2 and a’ tlmlng belt driving
the carriage; _

Fig. 7 is an explanatory perspective view
diagrammatically illustrating the construction of
members associated with positioning of the recording
head portion with respect to the carriage portion;

_ Fig. 8 is an explanatory section
diagrammatically illustrating construction of the
cafriage portion, the recording head portion and a
recording head fixing member;

~ Fig. 9 is an explanatory section _
diagrammatically illustrating the construction of
the recording head portion and the recordlng head
fixing device;

Fig. 10 is an explanatory section:
diagr;mmatically illustrating the construction of
the recording head and the recording head.fixing
member upon operation: |

Fig. 11 is a sectional side elevation of the
carriage portion arranged with connection between
the recording head and the ink tank; and

Fig. 12 is a perspective view of an absorbing
body. '

. The preferred embodiment of an ink=-jet recording
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the condition wherepositi oRERGA
2 6f are crushed so that electrical connection
by ef cable 8&and t he recordi ng -head unit 8 can be
arriage flexible.cabl’'e 207. For
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-ap?;ratus-according to the present invention will be

..discussed hereinafter in detail with reference to

the accompanying drawings. In the following
déScription, numerous specific details are set forth
in order to provide a through understanding-of the
present'invention It will be obvxous, however, to
those skilled in the art that the presept invention
may be practiced without these specwflcudetalls In
other instance, well-known structures are not shawn
in detail in order to unnecessary obscure the
present invention.

Fig. 1 is a perspective view showing the
construction of the preferred embodiment of an ink-
jet recording apparatus according to the present
invention. The ink~jet recording apparatus includes
a paper feed portion 1, a.carriage portion 2, a
purge portion 3, and a casing portion 4 supporting a
printer portion constituted of the paper feed
portion, the cartridge portion and the purge
portion. '

- As shown in Fig. 1, the papér feed po rtion 1
includes a platen roller 106, onto which a pinch
roller 107 is depressed for feeding a recording
medium. The platen roller 106 is driven by a
transporting motor (not shown) via a transmission
mechanism constituted of a transporting roller gearx
108 and a transportlng roller idler gear (not
shown) .

As shown in Fig. 1, the carriage portion 2 _
includes a carriage base 201 supported for movement
along a guide shaft 102 and a support shaft 103.

The carriage base 201 is held for preventing
rotation. Assocciated with revolutions in forward or
reverse direction of a carriage motor 104, a pulley
1041 rotates tc move a timing belt 105 fixed to the
carriage portion 2 in a direction shown by arrow a
or b. :As a result, the carriage portion 2 is
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receptacl e portions 8012a and 8012b. "Al so,

he

recordi ng head}lunit 8, the power{ source supplied fromthe main body portion
.to the recording head unit I's shut-off. As shown in Fig. 9, in the state

wher e. t he"r goor ¢l0g Nepfl, UBLY o Sk Nehal [fide dd)Fofi3" dB%ne arrows

-a and'b. On the other hand, by means of a HP sensor
- (not shown) secured on a chassis 101, the carriage
portlon 2 is certainly placed at a predetermined
p051t10n (for example, home position) in a non-.
recording state and so forth.

As shown in Fig. 4, the purge portion 3 is a

‘unit for recovering operatlon by sucking ink £from

the recording head 8 when the recording head 8 is
blocked by foreign matter, such as dust or so forth
and 1t becomes impossitié to eject ink.

The casing portion 4 is adapted to supnort the

printer portion. The casing portion 4 has a

disposed ink tank 401 for accumulating disposed ink
sucked by the purge portion 3.

In Fig. 4, the reference numeral 8 denotes a
recording head unit. In the shown embodiment, the

recording head unit 8 includes four ink-jet

recording heads in integral fashion for mainly
performing color printing. The recording head unit
8 is adapted to be detachably mounted on the
carriage so that it may be replaged with new
recording head unit 8 when the life of the ink-jet
recording head is over or failure is caused for some
reason. - )

In Fig. 4, the reference numeral 9 denotes an-

ink tank for supplying respectivelyv corresponding

ink to the four ink-jet recording heads in the

recording head unit 8. The ink tanks 9 arxe
detachably mounted on an ink supply portion 803

provided in the recording head unit 8. 1In the shown

embodiment of the ink-jet recording apparatus, the
carriage portion 2 earrying the recording head unit
8 and the ink_tanks 9, is coupled with a part of 2
timing belt 105 transmitting a driving force of the
carriage motor 104, and mounted on mutually parallel
guide :shaft 102 and the support shaft 103 for



m_ymccw\r SHEE? . .
71 sTUEPr gsged onto the contact 8022 provided on the upper

helad unit 8, and accurately p03|t|oned b 1
positioning{b sbégﬁgggﬂgwan 031b. The FPC hol der 203 forns Rk E%FQMEN Ee
engagenent W thgi head unit 8 by engagi ng the head hook 205 to
t he head hogk receptacle portfon 8012 80 the recording head unit 8. On the
ot her hand, —Pe—tTotd€r bearing portion.2033 of the FPC holder 203 is
constructed to have greater dianeter than the dianeter of the hol der shaft

2022 -as shown in Fig. 10. Therefore, o
sliding movement therealong By the driving force

of the carriage portion 2, the recording head unit 8
reciprocally travels through entire widch of a
-recording paper (recording medium) supplied from a
" not shown medium feeder device. -
. <Construction of Carriage> '

' Next, discussion will be given for the
construction of the carrlage portion 2 employed in
‘the shown embodiment.

As shown in Fig. 2, the carriage portion 2
comprises the carriage base 201, a head lever 202
and an FPC holder 203. The carriage base 201 is of
'substantially box~shaped configuration with a bottom
pprtion s that the recording head unit and the ink.
tanks may be arranged therein. The head Tever 202 arid
the FPC holder 203 are pivotally engaged to the
carriagé_base 201 at one end, the detail of which
will be discussed with respect to Figs. 3 and 10,
later. The head lever 202 is adapted to open the
opening portion of the carriage base 201 by pivoting
as shown by arrow c. In the shown embodiment, as
shown in Fig. 4, the recording head unit 8 is
constituted of four integrated recording heads for
ejecting inks of black (Bk), cyan (C), magenta (M)
and yellow (Y) and mounts four ink tanks 9 supplying
inks of black, cyan, magenta and yellow to
respectively corresponding recording heads.
<Positioning Device>

The recording head unit 8 is arranged at the
Predetermined position on the carriage base 201 and
depressed by the head lever 202 to be held at both
ends and thus to be positioned at the predetermined
position.

In the shown embodiment, as shown in Fig. 3 or
7, five bosses 2013a to 20132 for posifioning the
recording head unit 8 on the carriage base 201 are
illustrated. 1In Fig. 7, in order to show the

flexible.c
surface of




t he FPC hol der

t he

,dlrectlon of -positioning, arrows A, B and C which
3,are directed in perpendicular directions to each

other. Positioning in the direction of arrow B is .

"performed by engag;ng bosses (projecting poartions)

2013d and 2013e (width a). and recess portions
(recessed portion) 8013d and 8013e of .the head base

801 (width a'). Positioning in the direction of
arrow A is performed by abutting bosses 2013a, 2013b-
and 2013c gn the carriage base 201 with bosses

8013a, 8013b . and 8013c on the head base 80l.

‘Positioning in the direction of arrow C is performed

by abutting bosses 2013d and 201l3e on the carriage
201 and the.recess portions 8013d and 8013e on the
head base 801. ' '

As shown in Fig. 3, the head lever shafts 2023
of the head lever 202 engages with head lever
bearing portions 2017, 2017 of the carriage base 201
for permitting pivotal movement of the head lever
202. On the other hand, in order to open the head
lever 202 for facilitating installation and removal
of the recording head unit 8, the head lever
positioning boss 2025 for positioning and securing
the head lever 202 at the open position is engaged
to the head lever positioning hole 2018 of the
carriage base 201.

At left side and riéht side of the head lever
202, head biasing springs 209 are installed. Also,
head tensions 210 are installed at both lateral
sides of the head lever 202. The head tensions 210
are engaged to the head lever 202 so as not to loose
away.

"By installing the recording head unit 8 on the
carriage base 201 and pivoting_tﬁe head lever 202,
the head tensions 210 depresses a tapered portion of
a head tension receprtacle 801l1b as shown in Fig. 8 to
position the recording head unit 8-and the carriage
base 201 at a relationship itllustrated in Fig. 7.

ted on the holder shaft 2022 with a play. Then,
by further piv tﬁﬁﬁAﬂEMENpqﬂ, VEr in the closing direction, the tapered
position of th [ [

bot h sides of
head tension

EMENT SHEE

unit 8 is resiliently depressed onto the
head |®ver 202 to achi eve positioning of



recordi ng
Fig. 7 or
el ectri cal
201 with

posi tioned
electrlcal

spect to the carriage base 201, as shown
aljove, the recording head unit 8, fdik
| et ed, can be positioned on the carriage
priate play. Therefore, electrical conne

connecti on, ord|n |y, as shown in _Fi - even when the
.On the. other 1and, gtg head lever fléing porelons

2012 of the carrlage base 201, engaging portions
2024 of the head lever 202 are engaged to fix the
head 'lever. When the head lever 202 is released
from the carriage base 201, a head release portion

_2027'is-depressed to displace the head lever fixing

. Dosses 2024 outwardly away from the head lever

fixing portions 2012. Then, the head lever 202 is

. permitted pivotal movement relative to the carriage

"base 201. 1In Fig. 3, carriage ink tank guide rib

portions 2011 on the carriage base 201 and carriage
ink tank -quide rib portions 2021 of the head lever
202 are provided respectively for serving as guides
£f6r installation of ink tanks 9 on-the carriage
portion 2. '
<Electrical Connection Device> _

As shown in Fig. 5, a carriage flexible cable
207 i; designed for supplying a image signal and a
drive signal to the recording head unit 8. The
carriage flexible cable 207 is mounted on the head
lever 202 of the carriage portion yia the FPC holder
203. Contact positioning bosses 2031 of the FPC
holder 203 position the carriage flexibie cable 207
on the FPC holder 203 via a rubber pad 206.

‘Furthermore, the carriage flexible cable 207 is snap

fitted onto the FPC holder 203 by means of a FPC
retainer 208. At the longitudinal both ends of the
FPC holder 203, head hooks 205 are pivotally |
provided. These head hooks 205 are éngaged with
shafts 2032 for pivoting thereabout. On the other
hand, the head hooks 205 are biased inwardly by FPC
spring 204 and thus fixed at the predetermined

. position by not shown stopper portions of the FPC

holder 203. The FPC holder 203 has FPC holder
bearing portion 2033 shown in Fig. 10 engaged with a
FPC holder shaft 2022 of the head lever 202 for
pivoting thereabout. An opening of the FPC holder

RUAREMENT SHEET
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force for

aghing the ink tanks 9 to the recordi ng head
unit 8 is : '%FﬁTdSﬁﬂﬂé rding head unit, since the recording head unit
is resilieftlly positioned By{the head tension 210 to cause sl i ght novenent
by the.forde{ i0 4c@0TH899 egt gred at the predeterm ned position after
conpl etion of detachin ttachi mg ¥beration of the ink tanks 9.

Fur t her nor 4, e electrjically connecting portion is fixed i ndependent
.of ‘the posiitioning of .the redording head unit 8,-the force generated in

gletegtc}:: gg”e%/ed at%%cfgogtthe I%ﬁanksf%rvr\ﬂel {:lgv a aqfr];Ec for t he
' relative to the holder shaft 2022 to have a
“sufficient play in the engaged condltzon The -
1mage SLgnal and the drive signal supplied from the
carriage flexible cable 207 is supplied to the.ink-
jet recording unit 8 from a contact portioﬁ 8022 of
a contact portion 8022 shown in Fig. 4 to perform
ink—-jet printing. )

The carriage portion 2 constructed as .set forth
above is fixed to the timing belt 105. The timing
belt 105 is set on a belt stopper 211 which is, in
turn, secured on the carriage base 201. The
carriage flexible cable 207 is fixed to the carriage
base 201 by a carriage PCB 213 and CRPCB cover 214,
A linear encoder 212 serves as a sensor for
controlling position of the carriage 2 and i’s
secured on the carriage base 201.

A head lever label showing manner of
installation of the recording head unit 8 _a-nd the ink
tanks 9 to the carriage portion is stuck on the head
lever 202. Alternatively, it may be possible to
punch the operation manner in the head lever 202.
<Connection of Recording head Unit and Czrriage
Flexible Cable>

Fig. 9 is a section showing a condition where
‘the recording head unit 8 and the carriage flexible
cable 207 are connected. ‘ H

By plvotlng the head lever 202 in closmng
direction, the FPC holder 203 pivots in the closing
direction, simultaneously. During pivotal motion. a’
pair of contact positioning bosses 203la and 2031b
of the FPC holder 203 engages with contact
positioning holes 802la and 8021b respectively to
achieve positioning. By further pivotal movement of
the head lever 202, the head hook 205 encages with a .
head hook receptacle portion 8012 pro?ided in the
recording head unit 8 to establish the condition




connecti ng pq:{gpiLg\QEf‘,qTMmrselEaT , even when detachi ng and attaching of the ink
tanks 9 is pepterred-repeatedly, the recording head unit 8 can be stably

mai nt ai ned gat tgﬁ%%kﬁfigﬁrn ned position. Al so, the eliectri cal REPIGKOBEMENT SHEET
portion is fio ' of the force, so that electrical connection can be
mai ntaineéd | nlguite stable kohdition.-Therefore, it becones possible to

provi de thejink-jet recording} apparatus having the

'illustrated in Fig. 9.
oIt should be noted that the contact positioning
bosses 2031a and 203lb also serves for positioning

of rubber pads 206 and carriage flexible cable 207.
~ At the condition where positioning is achieved, -the
rubber pads 206 are crushed so that electrical
connection between the carriage flexiblle cable and
the recording head unit 8 can be established by
depressing the carriage flexible cableiZO?. For
releasing from tHe installed condition. the head
- lever 202 is pivoted in the opposite direction.

Then, release claws 2026a and 2026b of the head
lever 202 cause:” pivotal motion in the arrow F of
the head hooks 205 to release away from the head
hook receptacle portions 8012a and 8012b. Also, by
disconnecting the contacts of the carriage flexible
cable 207 and the recording head unit 8, the power
source supplied from the main body portion to the
recording head unit is shut off.

As shown in Fig. 9, in the state where the
recordlng head unit 8 is installed, the carrlage
flexible cable 207 is depressed onto the contact
8022 provided on the upper surface of the recording
head unit 8, and accurately positioned by contact
pPositioning bosses 2031a and 203lb. The FPC holder
203 forms integrated engagement with the xrecording
head unit 8 by engaging the head hook 205 to the
head hook receptacle porblon 8012 of the recording
head unit 8.

. On the other hand, the FPC holder beafing
portion 2033 of the FPC holder 203 is constructed to
have greater diameter than the diameter of the
holder shaft 2022, as shown in Fig. 10.° Therefore,
the FPC holder 203 is mounted on the holder shaft
2022 with a play.

Then, by further plvotwng the head lever in the
01051ng direction, the tapered position cf the head



constructlon ot uc_ T e portion achieving high accuracy positioning
and hi gh quaI|B§ AGEMENT

L
ibn. Fig. 10 is a section show ng a en n
condi tion be en the recording head unit 8 and the FPC hoIde%E ékﬁhaéhﬁf’
hol der .beari g quai@mgg?? bf {t he FPC hol der 203 and the FPC hol der shaft
2022 .of the head | ever afelpi votal A engaged with maintaining a certain

pl ay. The comt boss 2031 of the FPC holder 203 is in a
-conflguratlo cuttlng a cylindrical shape along an oblique plane as shown,

' tensxon receptacle portion 8012 provided at both

" sides qf the. recording head unit 8 is resiliently

) dépreésed onto the head tension 204 provided on the
‘héad lever 202 to achieve positioning of the |
recording head unit 8 with respect to the cairiage'
base 201, as shown in Fig. 7 or 8. :

As set forth above, the recording head unit 8,

' for which electrical'cbnnéction is completed, can be
positioned on the carriage base 201 with maintaining
an éppropriate play. Therefore, electrical
connection and positioning of the recording head
unit 8 can be performed completely independent of .
each other so that the recording head unit can be
positioned without any influence of the force for
establishing the electrical connection. '

Accordingly, as shown in Fig. 4, even when the
force for detaching and attaching the ink tanks 8 to
the recording head unit 8 'is exerted on the
recording head unit, since the recording head unit
is resiliently positioned by the head tension 210 to
cause slight movement by the force, it can be B
restored at the predetermined position after
completion of detaching and attaching operation of
the ink tanks 9. Furthermore, since the
electrically connecting portion is fixed independent
of the positioning of the recording head unit 8, -the -
force generated in detaching and attaching the ink
tanks 9 will never affect for the electrically
connecting portian.

Therefore, even when detaching and afiaching of
the ink tanks 9 is performed repeatedly, the
recording head unit 8 can be stably maintained at
the predetermined position. Also, the electrically
connecting portion is not subjected to thé ‘f-orce, so that
electrical connection can be maintained in quite
stable condition. Therefore, it becomes possible to
provide the ink-jet recording apparatus having the




it may engage the contact positioning holes 8021. The FPC hol der 203 is

f.ormed as sqpaf Ey@mﬁe the head | ever 202 and coupled with a play
set forth a O%EPE refo EHEH\en when the recording head unit 8 iRE LRCEMEﬁ?SHEE1

el ectrically donnected to tRef{main body portion, it may not interfere
posi ti oni ng |of|.tBé B6&cA¥Nng Head unrtiﬁfon the carri age base 201
<Installatidgn |of |nk Tank> fig. 11 is a section showing a condition where
"the recordifg head unit 38 and{the ink tanks 9 are installed on the carrlage
porti.on 2. A.1.s.0f the type including an

e constructlon of the installing portion achieving -

'hlgh accuracy positioning and hlgh quality image
. formation. -

Fig. 10 is a section showing a engaging._

condition between the recording head unit 8 and the
' FEC holder 203.

The FPC holder bearing portion 2033 of the FPC
-holder 203 and the FPC holder shaft 2022 of the head
lever 202 are pivotally engaged with maintaining a
certain play. The contact pcsitioning boss 2031 of
the FPC holder 203 is in a configuration cutting a
. ¢ylindrical shape along an oblique plane as shown,
it may engage the contact positioning holes 8021.
The FPC holder 203 is formed as separate member to.
the head lever 202 and coupled with a play as set

forth above. Therefore, even when the recording
head unit 8 is e1ectr‘cally connected to the main
body portlon, it may not interfere positioning of
the recording - -head unit 8 on the carrlage base 201
<Installation of Ink Tank>

Fig. 11 is a section showing a condition where
the recording head unit 8 and the ink tanks 9 are
installed on the carriage portion 2.

The ink tank 9 is of the type including an
absorbing body 902 and . a raw ink and adapted to
supply ink to the ink-jet recording head of the
recording head unit 8. When the ink tank is

-installed on the recording head unit 8, the ink
supply portlon 803 of the recordlng head unlt 8
squeeze the absorbing body 902 to depress the ink
tank 9 in the direction shown by arrow I. Then,
the ink tank 9 is fixed by a stopper 2015 of the
carriage base 201. The ink tank 9 can be smoothly
installed in the recording head unit 8 in the aid of
a guide portion 204 of thefcarriage base 201. Upon
removal of the ink Lank 9, the-ink tank can be
detacbed by pushing up a handle 3015 in the
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' .direction shown by the arrow J.

k and adapted to supply ink to the ink-jet
head unit 8. Wien the ink tank is

unit 8, the ink supply portio i EY
he -absor bi ng body 902 to depreggﬁﬁégﬂ%EEhSHE

y arroW?l - Then, the ink tank 9 is fixed by
pase 201. The ink tank 9 can be snmoot hl'y

unit 8 in the aid of a guide portion 204 of
pval" of the ink Lank 9, the i'nk tank can be

Disposed-ink‘from

' the ink supply portion 803 of the ;ecording head .
unit 8 and the supply opening 9011 of the ink tank 3
is supplied to the purge unit 3 at the lower pq;tion.

by an ink.disposing portion 201s6.

Also, it is

possible to provide an absorbing body as illustrated

in Flg.

portion.’

12.

"'An ink~jet recording apparatus includes a

' positionifng device for positioning a recording head
(8) on a carriage-(2) and an electrically connecting

‘device for establishing electrical connection
between the recording head (8) and a main body

‘The positioning device and the

electrically connecting device are provided on the

carriage independently of each other.

Therefore, the

recording head (8) and an ink tank (9) can be
certainly .and simply installed on the recording

apparatus.

Also,

an information processing system

employs such recording apparatus to output input

information,

such

as characters, image or so forth

on a recording medium.
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CLAIMS:.

1. An ink-jet recording apparatus having a carriage (2)for
*. detachably mounting a recording head (8) for recording. input
" image information on a recording medium by ejecting ink through
an ejection orifice -
. and a main body portion (4)
including a drive mechanism for driving said recording head (8)
and - said éarriage (2), comprising: a2 positicming device (201,
202, 2013, 8011, 8013) for positioning said recording head (8)
on said carriage (2); and an electrically connecting device
(203, 207. 8022) for electriéally connecting said recording
head (8) and saicd main body portion (4). said positioning
device (201, 202, 2013, 8011, 8013) and said electrically
connecting device (203, 207, 8022) being provided on said
carriage (2). wherein said electrically conbecdting device (203,
. 207, 8022) is capable of performing.an operation for
establishing an electrical connection between said feéording
head (8) and said main body (4) associgting with a positioning
operation for said recording head (8) on said carriage (2) by
said positioning device (201, 202, 2013, 8011, 8013).
characterized in that
said positioning device (201, 202, 2013, 8011, 8013} and said
electrically connecting device (203, 207. 80225 are arranged
such that the electrical connection and the ﬁositioning of the

recording head (8) can be performed completely independently of
. @ach other.



An ink-jet recordi-ng apparatus includes a positioning device for
positioning a recording head (e) on a carriage- (2) and an electrically
connecting device for establishing electrical connection betwqgmLmUEMENTSHEET
recording h body portion. The positioning device and the
el ectrical 'yl d¥Xh CRMENT &Hfzﬂcq are provi¥ded on the carriage independently
of each othegr.] Thereforé€, "the jrecording head (8) and an ink tank (9) can be
certainly. and sgqpbb % al{l dd on the recording apparatus. Al so, an
4nfornat|on proceSS|ng sy t gmjenpl oys such recordi ng apparatus to output

_ e

: A

2. An information procsssing system having an input device, a
processing device for processing information input hy said input
means, and an output device for outputting information processed
by said processing device, comprising:

a carfiag_e (2-) for detachably mounting a recording head (8) for
recording input imagé information on a recording medium by-
‘ejecting 'ink through an ejection crifice .

o . -. S , and 3 main body
portion (4) including a drive device for driving said racording
head (8) and said carriage (2): .

a positioning device (201, 202, 2013, 8011, 8013) for
positioning said recording head (8)'on said carriage (2):; and

an electrlcally connecting device (203, 207, 8022) for
electrically connecting said recording head (8) and said main
body portion (4),

said positioning device (201, 202, 2013, 8011, 8013) and
said electrically connecting device (203, 207, 8022) being
grovided on said carriage (2}, wherein said electrically
connectinq device (203, 207 8022) is capable of performing an
aperation for establishing an electrical connection between said
recording head (8) and said main body (4) associating with a
positioning operation for said recording head (8) on said
carriage (2) by said positioning device (201, 202, 2013, 8011,
8013), _

characterized in that
Said positioning device (201, 202, 2013, 8011, 801l3) and said
electrically connecting device (203, 297, 8022; are arranged

such that the electrical connection and the positioning of the
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i nformation RERLACEMER SHEET i g ,ﬂ a recording nedium
- 18 - CLAII* 1 . An i nk- _ ecordl ”M"mﬁmgm g a carriage (2)for
det achabl y ﬁDLnﬂingGTfl ing head ('8) “fof recar disfig i'nput i MEEBACEMENT ruv e
i nformationjon a recordlng_ ium by ejectlng i nk through an ejection

orifice andla main body porti n (4) - 0 -

recordlng head (8) can be performed completely independently of

'each cther

3. - An ink-jet recordiﬂé apparatus aé claimed in claim 1 or an
:infbrmation processing system as claimed in d%aim 2,
characterized in that said positioning devicef{201, 202, 2013,

' 8011, 8013) detachably fixes said recording head (8) on said

carrlage (2} by depre351ng a3 predetermined portlon of said
I

"recording head (8).

4. An ink-jet recording apparatus as claimed in claim 1 or an
information proceséing system as claimed in claim 2,
characterized in that said elegtrically connecting device (203,
207, 8022) is detachably fixed at a predetermined position of
sai@ recording head (8).

5. An ink-jet recording apparatus as'claimed in claim 1 or an
information processing system as claimed in claim 2,
characterized in that said positioning device (201, 202, 2013,
8011, -8013) supports said recording head (8) and said

- electrically connecting device (203, 207, 8022), which are
integrally engaged with each other, in a state of allowing a
displacement with respect to said carriage (2) when said

reCOrding'head (8) is mounted on said cafriage (2).

6. &n ink-jet recording apparatus as claimed in claim 1 or an
information processing system as claimed in claim 2, -
characterized in that said electrically éonnectinéﬁdevice (203,
207, 8022) is movable relative to said positioning device (201,
202, 2013, 8011, 8013).

7. An ink-jet recording apparatus as claimed in claim 1 or an
information processing system as claimed in claim 2,
characterized in that said recording head (8) is movable
relative to said positioning device (201, 202, 2013, 8011, 8013)

ln the condition where electrical connection for said recording



W SHEET lari i ng‘g& m\)\\“ !; head (8) and said

i ncl udi ng a drj b
ice (201, 202, 2013 éﬁﬁéﬁﬁqu*ﬁfT

carriage (2), ro r|S|ng; osiftionin
Tor positioning i ead (8) on said carriage (2)

electrically conpectin | (RO3, 207, 8022) for electrically connecting
said recording (8) and said)nmain bbdy portion (4), said positioning
device (201, 2Q2. .2013,.-8644—8013) and said electrically connecting device
(203, 207, 8022) being provided on said carriage (2), wherein said

el ectri caIqudcdr&netbtyl sgiddeleceri@Bly 2hnRd2)g mvcapaleéBon@‘érfaﬂzmng
.an operatl &Q; %&g@bllshlng an electrical connection between said
'recordlng fg) and said main body (4) associating with a positioning

8. An lnk*jet recordlng apparatus as claimed in clalm 1l or an

'lnformatlon processlng system as claimed in claim 2,
characterlzed in that sald recording head (8) is resiliently
positioned to said carrlage_(Z) '

An ink-Jet recordlng apparatus as claimed in
cla.m 1 or an information processing system as claimed in claim
2, characterized in that an ink tank (9) is detachably mounted
on carriage for supplyina said ink to said recordind head (8)
and incorporates an absorbing body (902), where said ink tank
is £ixed to said recording head (8) at the portion of said ink
tank (9) which incorporates said absorbing body (902).

10. An ink-jet recording apparatus as claimed in claim 1 or an
information processing $ystem as claimed in claim 2,
characterized in that said carriage (2) is provided with a
tapered portion (2016) in the vicinity of the coupling portion
between said recording head (8) and an ink tank (9) being detachably mounted
on carriage for supplying said ink to said recording head (8).

11. An ink-jet recording apparatus as claimed in claim 10 or an
information processing system as claimed in claim 10,
characterized in that an absdrﬁing body (211) is provided in
said tapered portion (2016). i

12. An ink-jet recording apparatus as claimed in claim 1 or an
information processing system as claimed in claim 2, wherein
said positioning device (201, 202, 2013, BOll, E3J13} is provided
with a guide portion (2011, 2021) for an 1nk tank (9) being detachab]y )
mounted on carriage for supplying said' ink to said recordmg head (8).

13. An ink-jet recording apparatus as claimed in claim 1 or an
infermation processing system as claimed in claim. 2, _
charzcterized in that said positioning device (201, 202, 2013,

8011, 8913x is provided with a display portion (220) showing a
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013, 8011, °8013)"and <aid el ectri cald){\@T SHEET

posi tioni ng
posi tioni ng

connecting d VI 22) are arranged such that the BERIAGE
connection an f the 2&cording head (8) can be per f or med

conpl etely inge en - other. - 19 -

:; ménner of‘installation of said recording head (8) and an ink
' tank (%) being detachably mounted on carriage for supplymg said ink to said recording

head' (8) on said carriage (2).
l4. An 1nk-jet recordlng apparatus as clalmed in claim 1 or.an
information proceSSLng system as claimed in claim 2,

. characterlzed in that said recording head (8) employs an
electrothermal transducer ejecting. ink drops through ejection
qrifices utilizing nucleate boiling caused in the ink by thermal

energy, as means for generating enexgy for eiecting ink.

'15. ‘An information processing system as claimed in claim 14,
which system is selected from a group including a copy machiné,
a facsimile, printer, word-prbcessor, personal computer and a

textile printer.



2. An information processing system having an input device, a processing

device for processing information input by said. input neans, and an out
r° ' j.nf ormati on processed by -sai d processi ng ggRyACEMEN
o-REBLACEMENTOSHEED |f or detachably nounting a recording head (8).for -
' ' =REonmati on om &3recordi ng nedi um by ej ecting ink

and a main body portion(4) including-a drive

device f
conpri si
recordin
t hr ough
- device.faer

c
egording head (8) and said carriage (2); a
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posi ti on§ ng—dewi-ce.(201, J2p2, 2013, 8011, 8013) for positioning said

recordin

‘head (8) on sai

-carriage (2); and

ABSTRACT

' RECORDING APPARATUS AND INFORMATION PROCESSING
SYSTEM

An ink-jet recording apparatus includes a
positioning device for positioning a recording head
(8) on-a carriage (2) and an electrically connecting
device for establishing electrical connection
between the recording head (8) and a main body
portion. The positioning device and the
electrically connecting device are provided on the
carriage independently of each other. Therefore,
recording head (8) and an ink tank (9) can be
certainly and simply installed on the recording
apparatus. Also, an information processing system
employs such recording apparatus to output input
information, such as characters, imagemor so forth
on a recording medium.
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an electrically connecting device (203, 207, 8022) for electrically e
connecting said recording head (8) and said main body portion Rﬁﬂhkﬁggﬁ§lekm£T
- 'posi tioning device-(201, 202, 2013, 8011, 8013) and.said electrically
connecting device (203, 207, 8022) being provided on said carriage (2),

wherein said electrically connecting device (203, 207, 8022) is capable of
perform ng an operation for establishing an electrical connection between
said recordi ng head (8) and said nain1bgﬂg (4) associating with a

posi t.i oni.ng operation for said recording head (8) on said . 2) by
sai d positioning device (201, 202, 2013, 8011, 8013), EP[ACHMENT




chéracterized in-that said positioning device (201, 202, 2013, 8011, 8013)
and said electrically connecting device (203, 207, 8022) are aggﬁg@éﬁwpg%g

that the el ectrical (ion.nect ion and the positioning of the R

SHEET - 20 - recording head.(8) can be performed conpletely independently
of each other. 3. An ink-jet recording apparatus as clained in claim1 or
an
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infornation,pfbcessing systemas clainmed in claim 2, ‘characterized in that
sai d positioning device (201, 202, 2013, 8011, 8013) detachably fi |
recordi ng head (8) on said carriage (2) by depressing a_predeﬂé?hﬁdéﬁiﬁ%%ﬁtET

portion of said recording head (8). 4. An ink-jet recording apparatus as
claimed in claim1 or an information processing systemas clained in claim
2, characterized in that said electrically connecting device (203, 207,

8022) i s detachably fixed at a predetéiﬁi d position of said recording
.head-(8). 5... . An ink-jet recording apparatus as clai med rr—ekal.l _or an
infornatrqn processing systemas clained in claim2, REPLACEMENT SHEET

Sy -
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characterized in that said positioning device (201, 202, 2013, 8011, 8013)
supports said recording head (8) and said electrically connecting device
(203, 207, 8022), which are integrally-engaged with each other, in e
of allowi ng a displacement with respect to said carriage (2) wmﬁwAgéwgh?%%“E‘
recording head (8) is nmounted on said carrirage (2). 6. An ink-jet :
recordi ng apparatus as clained in cl aiglﬁqr an i nformation processing
~systemas clainmed in claim2, characterfzed in that said electrically
connecti.ng device-{203," 207, 8022) is novable relative to said positioning
device.(201,- 202, 2013, 8011, 8013). 7. An ink-jet recording apparatus as
.elairmed in-claim1 or an -

FIG.4
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i nformation processing systemas claimed in claim2, character. zed in that
said recording head (8) is*novable relative to said positioning device

(201, 202, 2013, 8011, 8013) in the condition where electrical connection

for said:recording head (8) by said electrically connecting gEPIACEMERDSZHEET
207, 8022) is conpleted. 8.. An ink-jet recording apparatus as clained in :
claim1 or an information processing systemas clainmed in claim 2,
~characterized in that said recording- dCIS) is resiliently

' REPLACEMENT SheeT |
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positioned-to said carriage (2). 9. An ink-jet recording apparatus as

claimed in claiml or an informati on processing systemas clained in claim

2, characterized in that-an ink tank (9) is detachably nounted on carrh?%ﬁ{ 1
for supplying said ink to said recording head (8) and i ncor porRFéACEMENT SHEE
absor bi ng body (902), where said ink tank is fixed to said recordi ng head

(8) at the portion of said ink tank (9), which incorporates said absorbing
body (902). 10. An ink-jet recording 'Glszat us as clainmed in claim1l1l or an

i nf or.mati-on processing systemas clainmed in claim2, characterized in that
"said:carriage (2) is prowvided with a '

- REPLACEMENT SET
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FIG.6
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tapered portion (2016) in the vicinity of the coupling portion between said
recordi ng head (8) and an ink tank (9) being detachably nDunted an %ﬁf %ﬁ
- for supplying saidink to said recording head (8). 11. An i REEGALEMENT SnE
recordi ng apparatus as claimed in claim 10 or an infornmation proceSS|ng
systemas clained in claim10, characterized in that an absorbing body
(211) is provided in said tapered portion (2016). 12. An ink-jet recording
apparatus as-claimed in claim1l or arpyqgyrmation processing system as
cl'aimed i-n claim2, wherein said positioning device (201, 202, 2013, 8011,
8013) .i's provided mnth a guide portion (2011, 2021) for an i nk’ tank (9)

. bei ng- det achabl y nount ed on carrlage for supplylng said ink-to said

..recordlng head.(8). REPLACFM#NT “HF&T

———
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13. An ink-jet recordi ng apparatus as claimed in claim1l or an information
processing systemas claimed in claim2, characterized in that E Q:EMENT SHEET
-positioning device (201, 202, 2013, 8011, 8013) is provided WIB a di spl ay
portion (220) show ng a- - 22 - manner of installation of .said recording
head. (8) and an ink tank (9) being det achably nounted on carriage for

suppl ying said ink to said recordi n%ggﬂﬁ (8) on said carriage (2). 14. An
Jink-j et recordl ng appar atus as cl ai claim1 or.an
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i nformation processing systemas clainmed in claim2, tharacterized in that
said recording head (8) enploys an el ectrothernal transducer ej ecting ink
drops t hrough ejection orifices utilizing nucleate boiling caused in the

ink by thermal energy, as neans for generating energy for ej ech @ﬁ; WJS:P"FT
An information processing systemas clainmed in claim14, which E% *\E

sel ected froma group including a co machine, a facsimle, printer,

wor d- processor personal conput er ang/ﬂ&xtl le printer.
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