REPLACENMENT SHEET-Datéﬁ:Zl OCT- 1995 -1- Ink Jet Apparatus BACKGROUND OF THE
| N\VENTI ON Field of the'lnvention The present-invention relates to an ink
jet apparatus for performing the recording or printing (hereinafter
typically réeferred to as the "recording')1 of characters, E&Wbdﬂﬁon”gz%ges
(hereinafter typically referred to as the "inmage") by discharging the ink

or functional Irquid (hereinéfter:typically refetred to as e _"ink") onto

the recording carrier including papers, plastic sheets, c ?Eﬁﬁi;:ﬁﬁ_
articles (hereinafter typically referred to as the "paperl]). LS
that the ink jet apparatus referdak Jet dApgeratusent inv he" a
variety of fornms, in addition to those provided integrally or separately as -

t he out put {)
BACKGROUND OF THE INVENTION | @T(\/\ ‘

Field of the Invéntion

5 ' .The present invention relates to an ink jet
apparatus for performing the recording or printing
(hereinéfter typically referred to as the "recordipg")
of characters, symbols or images (hereinafter typically
referred to as the “image“) by discharging the ink or

.10 ' functional liquid (hereinafter fypically referred to as
fhe-"ink") onto the recording carrier including papers,
plastic sheets, cloths, and articles (hereinafter
typically referred to as the "paper“).' It is meant
that the ink jet apparatus referred to in the present

.15 invention may be in a variety of forms, in additibn to
those provided.integrally Or separately as the output
terminal for the information procéssing equipment such
as a wordprocessor or a computer, including a copying
machine combined with an information reader, a

20 facsimile apparatus having the information transmission
and reception feature, and an equipment for textile
printing onto thé clothé. |
Related Background Art

i.In the so-calied_ink jet recording apparafus which

25 performs the printing by flying the ink as droplets

from diséharge ports_oqto the recording medium, pump

means may be provided to expel the ink through nozzles
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termnal for the information processing equrbnent such as a wordprocessor
or a conputer, including a copying machine conbined with an information
reader, a facsimle apparatus having the information transm ssion and
reception feature, and an equi pment forL pextile printing onto the cloths.
Rel at ed Background Art In the so-called ink jet recording apparatus which
~performs the printing by flying the ink as droplets from discharge ports
onto the recording nedium punp neans nay be provided to expel the ink
- through nozzl es -2-.in a head having caused a problem such as dirt
m xi ng or drym@ hwad indving ¢aksdd can probhémrseehvasr dintomibdndi schar ge
ports before starting the printing. This
or drying, or fill the ink from an ink reservoir into
the discharge ports before starting the printing. This
pump means is represented by a piston_pump having
5 reciprocal motion of a piston as disclosed in'Japanese
Laid-open Patent Application No. 3-5160, and a tube
pump'of stroking an elastic tube with a roller as
‘disclosed in Japanese Laid-open Patent Application
No. 5-69558. The piston pump can be generally
10 miniaturized, but has the technical difficulty in
retaining the air-tightness with a sliding piston
member, as well as the necessity of employing e seal
member such as an O-ring to form the sealing
construction, thereby tending to have too many
15 components. On the.other hand, the tube pump can
- retain the air-tightness with the tube itself, and is
capable of flowing the ink always in one direction by
stroking the tube unidirectionally, so that pump means
can be constituted less expensively, but the tube
20 length is required, amounting to the volume of content
corresponding to a pump capacity, resulting in a
tendency that the entire apparatus becomes 1arger.
Conventionally, there are following systems for
driVing such a pump: |
25 1) The_nser manually makes the pumping as required,

interlocked with an operation member.

| 2) A dedicated motor is provided to drive the pump.



punp nmeans is represented by a piston punp having 5 reci procal notion of
a piston as disclosed in Japanese Lai d-open Patent Application No. 3-5160,
and a tube punp of stroking an elastic tube with a roller as disclosed in
Japanese Lai d-open Patent Application No3 5 69558. The piston punp can be
general ly 10 m ni aturized, but has the technical difficulty in retaining
the air-tightness with a sliding piston nenber, as well as the necessity of
enpl oyi ng a -seal nmenber such as an Oring to formthe sealing construction,
t hereby tending to have too many 15 conponents. On the other hand, the |
tube punp cadet & rcltureclmme@h@mmssswmvmgdt teecrnaect thel is capabl e
of flowng the ink always in one direction by stroking the tube

uni di rect i onHAKPT Sk 1R DD FREYIsIRPUBRLBGNSYNEEEER PefOTOBH RN vel y,

but the tube 20 length is reguired, ano ntln to th voluqe of cont ent
correspondin&2 qagip lﬁﬁ% 43 gr@g@$gmn -scan directi

(hereinafter referred to as a "paper feed motor") or a

5 motor for driving the head in main scan direction
(hereinafter referred to as a "carrier motor") is also
utilized as a driving source.

However, the above-described conventional driving
system had the following problems.

10 In an example 1), becauée of the manual operation,
there are drawbacks that the pumping speed may not be
stabilized to apply a predetermined pressure tb the
recording head, or the user can not know whether the
pumping is necessary or not ﬁntil the confirmation of

15 print failure, or the operation is cumbersome.

In an éxample 2), the pumping deVice as such
becomes larger by the installment of a dedicated motor,
and has the higher cost.

Iﬁ—an-example 3), there is also a drawback that

20 the apparatus is inevitably éomplicated. This éoint is
explained below.

For the intrinsic purpose of each motor, namely,
the driving of a paper feeding roller to feed the paper
for a paper feeding motor, or the driéing of a carrier

25 for a carrier motor, the control thereof is required to

-be very highly precise._ Accordingly, it is desirable

‘that a drive transmission system between the motor and

&



tendency that the entire apparatus becones |arger. Conventionally, there

are follow ng systens for driving such a punp: 25 1) The user
manual | y nmakes the punping as required, interlocked with an operation
menber. 2) A dedicated notor is providgd-to drive the punp.  -3- 3) A

clutch mechanismis provided to connect the notor to the punp only in
punpi ng, wherein a motor for feeding the recording mediumin sub-scan
direction (hereinafter referred to as a "paper feed notor”) or a 5

for driving the head in mai.n scan direction (hereinafter

“carrier notahe paper Keeding zsul ber ao::lrcarngeroasceheHdmmn t he
above-descri bed conventional driving

10

15

20

25

member does not have the connection cut off. However,
when driving the motor for other purposes than the
intrinsic purpose, the paper feeding roller or carrier
will also move. in general, in most serial printers, a
carrier motor is directly connected via a belt to the
carrier. In this case, the emplofment of the carrier
motor for other purpbses ié difficult due to the
following reasons. 'First,.the amount of rotation of
the motor in one directiop is only limited to the
amount of stroke over which the carrier scans.
Secondly, particularly when usedlas a driving source
for pumping, the recording head will move during the
pumping, so that the connection between the pump and
the recording head is difficult. Accordingly, in such
printers, a paper feeding motor is used as thé driving
source for other purposes, in place of the carrier
motor. Howevef, an ink jet printing apparatus must
usually make, besides the pumping, at least the
picking-up of the récording sheet with a cut sheet
feeder, wherein their.operafion timings are necesséry
to be different, so that two clutch hechanisms which
can be controlled at least independently are required.
Further, in order to control the clutch mechanism
independently, the following mechanisms are required:
A) A solenoid or an electromagnetic clutch is used to

disconnect any gear train from the motor owing to

not or

referred to as a



system had the follow ng problenms. 10 - In an exanple 1), because:of
the manual operation, there are drawbacks that the punping speed may not be
stabilized to apply a predeterm ned pressure to the recordi ng head, or the
user can not know whether the punping Lssnecessary or not until the '
confirmation of 15  print failure, or ‘the operation is cunbersome. In an
exanpl e 2), the punping device as such beconmes larger by the installnment of
a dedi cated notor, and has the higher cost. In an exanple 3), there is al so
a drawback that 20 the apparatus is inevitably conplicated. This point
i s expl ai nedehelctttomagnetic ifdreewsi c purpose of each notor, nanely, the
driving of a paper feeding roller to feed the paper for a paper feeding
motor, or the)driw emrofier day nissd 26 a $eleateonsriNamgdyer 1t fd<ontrol
thereof is required to be very highly precise. Accordinglx, it is
desirabl e carrier is moved to a certain position, a planetary
gear is forced to mesh with the gear train from the
5 motor, whereby the carrier is mechanically associated
in phase with the clutch mechanism, such that the paper
feeding motor is driven to pe;form any task while the
clutch is being connected.
C) Supposing that the direction of rotating the paper
10 feeding roller for the feeding of the recording medium
is forward, a oneway clutdh is provided for
transmitting a rotational force only when it is
inversely rotated.
A) takes as much cost as if a dedicated motor is
15  installed. |
B) has a drawback that the apparatus bécomes larger
because the carrier must be additionally'moved out of
the print zohe by'the number of clutch mechanisms.
C) is a simple and less costly method but 6n1y allows
20 for the allocation of one task exéept fot the paper
feeding.
As above described, conventionally, many tasks
were allocated to the paper feeding motor, so that the
apparatus became larger and complicated; and therefore
25 had higher costs.
Also, wheﬁlaLcéévggtibnal tube pump is adopted,

there is a drawbacﬁ tﬁat the pump itself becomes



that a drive transm ssion system between the notor and - -4- the paper
feeding roller or-carrier as the 'driven nenber does not have the connection
cut off. However, when driving the nmotor for other purposes than the
intrinsic purpose, the paper feeding rel6er or carrier 5 will also nove.
In general, in nost serial printers, a carrier notor is directly connected
via a belt to the carrier. In this case, the enploynent of the carrier
nmotor for other purposes is difficult due to the follow ng reasons. First,
the amount of rotation. of 10 the notor in one directionis only limted
to the anpbuniaogestr else presrionsilsh dercrihed er EemngXaBpdgndpy,
particul arly when used as a drivin%‘source for gunEing, the recordi ng head
wi || nove dudisglosed in Japanese aid-open Patent Application
| No. 5-69558, when the tube is disposed in arcuate
shape, and if the inner diameter of tube is 2mm and the
S pump capacify-is.0.3m1, the length of tube is equal to
95.5mm by dividing the pump capacity by the cross
sectionél area of tube.  Further, if the arcuate
section of tube is exactly semicircular, the diameter
of its circle is equal to 95.5 x 2/3.14, i.e., 60.8mm.
10 This is considerably a larger size for the ordinary
serial printer.
Referring to Fig. 1, suction recovery means using
a tube pump will be described in greater detail. This
suction recovery means can suck the ink by stroking a
15 tube with a roll to produce a negative pressure (see
Fig. 1). That is, a tube 301 is disposed on a base 300
of which the surface is cut out in arcuate shape, and
stroked with a roll provided on the peripheral rim of a
disk 302 by rotating the disk 302 having its peripheral
20 surface placed facing closely an arcuate cut-out
portion. Also, a cap holder 305 to which a rubber cap
304 is attached is movably constituted, and shifted to
a capping position when a recording head 306 comes to a
predefined position. That is, by rotating the disk 302
25 in the state where the recording head 306 is capped
with the cap 304, -the ink is sucked from the recording

head, together with the adhering matter around



punpi ng,

so that the connection between the punp and 15

t he recording

head is difficult. Accordingly, in such printers, a paper feeding notor

used as the driving source for other purposes,

notor. However, an ink jet printing apparqtus nust usually nmeke, bes
t he punping,_at | east the 20 pi cki ng-up of the recording sheet with a

cut sheet feeder,
di fferent,

so that two clutch nechanisnms which can be controlled at

i ndependently are required. Further, in order. to control the clutch
mechani sm 25 discRdegengegitky, the follow ng nechanisns are required: A)
A solenoid or an electromagnetic clutch is used to di sconnect any gear

train fromthe notalthough 8apliceted with previously described

10

15

20

25

ones, the problems with conventional suction recovery
means of such a constitution are.summarized as below.
(1) To say nothing of the cases of providing a
dedicated motor to dfive the tube pump, in the cases
where the driving of tube pump is taken from a driving

source for the paper conveying roller, reverse flow

in place of the carrier

i des

wherein their operation timngs are necessary to be

| east

preventing means for prevénting the reverse flow of the

ink, or drive transmission switching means, may be
required, leading to the-increased cost.

(2) In order to assure the amount of ink suction
necessary and sufficient to recover an ink jet head
clogged, it is necessary to control the amount of
stroking the tube 301 by recognizing the position of

the roll 303. Also, if ths tube 301 is blocked when

the ink jet head 306 is capped, a positive pressure may

instantaneously occur to cause the ink within the

nozzles to flow back toward a supply chamber, in some

instances, whereby the recognition of the roll position

is also required. Thus, for example, sensing means 307

- such as a photo-sensor as shown in Fig. 11 is required,

also becoming a factor of the increased cost.

SUMMARY OF THE INVENTION

It is an object of the present invention to solve

\
the above-mentioned problems and to provide an ink jet

S



el ectromagnetic force. B) A carrier is used as a selector. Nanely, if
the carrier is noved to a certain position, a planetary gear is forced to
mesh with the gear train fromthe 5 ~ notor, whereby the carrier is
nmechani cal 'y associated in phase.-with the clutch mechanism such that the
paper feeding notor is driven to performany task while the clutch is being
connected. C) - Supposing that the direction of rotating the paper 10
feeding roller for the feeding of the recording mediumis forward, .a oneway
clutch is provided for transmtting a rotational force only when it is

i nversely rotad@ediny appepatasnuapablet ofs fidrmimpd duighl quabitys 15
installed. B) has a drawback that the apparatus becomes |arger because the
carrier nustimegadsitabbyaatyalbvedmest byf effifeqiing & @kaple i suchiaber of

cl utch mechani sns. .
recovery operation with suction recovery means
comprised of a tube pump with a simple construction,
5 without causing any troubles such as the reverse flow.
It is another object of the pfesent invention to
provide an ink Jet-resording apparatus capable of
driving a pump with a simple'mechanism movable in
accordance to the movement of a carrier, whereby a
10 paper feeding system is simplified to reduce the size
and cost of the apparatus, and the pump eQuipéed with a
flexible member such as a tube can be adopted, with its
disposition space supprsssed to a smaller dimension.
It is a further object of the present.invention to
15 provide an ink jet recording apparatus having movement
means for moving, mounted with recording means for
making the recording by discharging the ink through
discharge ports, and recovery means for recovering and
maisésining the discharge condition of the ink shrough
20 said discharge ports, characterized in that said
recovery means comprises a cap for capping over said
dischafge ports, and a pump for causing pressure
changes expelling the ink into said cap through said
discharge ports utiliiing the movement of said movement
25 ‘means.
- It is a still fur%her sbject of the present

inventioh to‘provide an ink jet recording apparatus



C) is a sinple and less costly nethod but only allows 20 for the
all ocation of one task except for the paper feeding. As above descri bed,.
conventionally, many tasks were allocated to the paper feeding notor,
that the apparatus becane |arger and conglicated, and therefore 25

hi gher costs. Al so, when a conventional tube punp is adopted, there
drawback that the punp itself becones -6- larger, as previously
described. For -exanple, as disclosed in Japanese Lai d-open Patent
Application No. 5-69558, when the tube is disposed in arcuate shape,
the inner di agmip¥isding:ube is 2mm and the punp capacity is 0.3m
| ength of tube i's equal to - :

10

15

20

25

a carriage for mounting recording means for making
the recording by discharging the ink through discharge
ports:;

a carrier for moving said carriage, said carrier
being coupled With and separated f:om said carriage;

a cap for capping said discharge ports;

a flexible tube extending along a movement
direction of said.carrier in communication with said
cap; and

pressing means, provided on said carrier, for
causing pressure changes within said cap by pressing
said tube using the movement of said carrier.

According to the present invention, it is always
possible to perform a suction recovery operaﬁion
constantly at all times without needs of any épecial
sensing means. Also, it is posSible to prevent the
reverse flow of the ink without having to increase the
number of components. Acco:dingly, it is possible to
provide an ink jet recording apparatus capable of
always forming a stable, high quality image, wherein
the occurrence of degraded image quality due to faulty
ink discharging can be suppfessed.

Also, since the carrier and the carriage.are
configured to be connectable and separable, and the
pumping opération for the ink discharging is effected

by a pressure portion pressing. a flexible member of

SO
had
s a

and if
, the



95. 5mm by dividing the punp capacity by the cross sectional area of tube.
Further, if the arcuate section of tube is exactly semcircular, the
dianeter of its circle is equal to 95.5 x 2/3.14, i.e., 60.8mm 10 Thi s
i s considerably a larger size for the_opgjnary serial printer. Referring to
Fig. 1, suction recovery neans using a tube punp will be described in
greater detail. This suction recovery neans can suck the ink by stroking a
15 tube with a roll to produce a negative pressure (see Fig. 1). That

is, a tube 301 is disposed on a base 300 of which the surface is cut out in

arcuat e shapgumpiifigSheaked Wniterddodd Rrith deite aovdmeperophehal rimof a
di sk 302 by rotating the disk 302 having its peripheral 20 surface

pl aced faci ngagraeelythe pumpiing operettigmriomrthe ik &isapahgider 305 to
whi ch. a rubber cap 304 is attached is novably constituted, and shifted to a

cappi ng posi isoenabiedabyeaoviingy theacda30sien maparated from the
. carriage, while an ink jet head is connected to the
5 pumping means at a.predetermined position; whereby
pumping means can be driven using a driving source of
the carrier.
Further, since the pressure portion can be ﬁoved
in accordance with a movement direction of the cérrier,
10 and with its movement, pumping.means can be actuated at
a predetermined timing, the driving of the carrier and
that of pumping means cén be effected at any timing,

using a driving source of the carrier.

15 BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is a typical plan view.for'explaining the
schematic constitution of a recording head recovery
system of a conventional ink jet recording apparatus,
and particularly shoﬁing a suctiqn:pump.
20 Fig. 2 is a typical perspectiVe view for
explaining the schematic constitution of the essence of
a typical exémple of.a recording head which is mounted
on the ink jet recording apparatus.
Fig. 3 is a perspectiﬁe view for explaining the
25 schemgtic constitution of a recdrding head recovery
system of an ink jet recording apparatus based on a

first example of the préséﬁt invention.



predefined position. That is, by rotating the disk 302 25 in the state
where the recording head 306 is capped with the cap 304, the ink is sucked
fromthe recording head, together with the adhering natter around -7-

di scharge ports. Although duplicated mﬁtf previ ously described ones, the
probl ens with conventional suction recovery nmeans of such a constitution
are summari zed as below. 5 (1) To say nothing of the cases of providing
a dedicated nmotor to drive the tube punp, in the cases where the driving of
tube punp is taken froma driving source for the paper conveying roller,

reverse flow prevepignoaneans &pbsBLE¥ERIbARILL bqewwrseﬁﬁm&inghe 10
ink, or drive transm ssion sw tching neans, nay be

the schematic constitution of the recording head

recovery system of the ink jet recording apparatus

based on the first example of the present invention.

5 ~ Fig. 5 is a side #iew for exnlaining the schematic
constitqtion of the recording head recovery system of
the ink jet recording apparatus based on the first
example of the present invention, showing the state
where a carriage and a cap holder are separated apart.

10 Fig. 6 is a side view for explaining the schematic
constitution of the recording head recovery system of
the ink jet recording apparatus based on the first
example of the present inventiqn, showing the state .
where the carriage and the cap holder are engaged.

15 Fig. 7 is a side view for_explaining the schematic
constitution of the recording head recovery system of
the ink jet recording apparatus based on the first
example of the present invention showing the state
where_the carriage and the cap heiaer-are engaged, and

20 the condition of a suction pump.

Fig. 8 is a side view for expiaining the.schematic
constitution of the recording head recovery system of
the ink jet recording apparatue based on the first
'exanple of the preeent invention, showing the state

25 where_the carriage and the cap holder are engaged, and

the condition of the Suctien-pump.

Fig. 9 is a side view for explaining the schematic



required, lLeading to the increased cost. (2) In order to assure the anount
of ink suction necessary and sufficient to recover an ink jet head cl ogged,
it is necessary to control the amount of 15 stroking the tube 301 by
recogni zing the position of the roll 303,,Also, if the tube 301 is bl ocked
when the ink jet head 306 is capped, a p%gltlve pressure may

I nst ant aneously occur to cause the ink within the nozzles to fl ow back
~toward a supply chanber, in sonme 20 i nstances, whereby the recognition
of the roll position is also required. Thus, .for exanple, sensing nmeans 307

such as a phaiénsSeneeties 6H0vhel Pebbedihdg healedddovérydlsastmtowEng a
factor of the increased cost. 25 SUMVARY OF THE INVENTION It is an

obj ect of thetlps ebslot jetveatopdihg apputatine based wentthenefiysobl ens and
‘to provide an ink jet _
example of the present invention, showing the state
where the carriage and the cap hqlder are engaged, and
5 the condition of the suction pump.

Fig. 10 is a side view for explaining the
schematic constitution of the recording head recovery
system of:the ink jet recording apparatus based on the
first example af the present invsnfion, showing the

10 state where the carriage and the cap holder are
engaged, and the condition of the suction pump.

Fig. 11 is a side view for explaining the
schematic constitution of a recording head recovery
system of an ink jet recording apparatus based on a

15 second example of the present invention, showing the
state where a carriage and a cap holder are separated
apart. |

Fig. 12 is a side view for explaining the
schematic constitutlpn of the recording head recovery

20 system of the ink jet-recording apparatus based on the
secbnd example of the present invention, showing the
state wﬁere the carriage and the cap holder are
engaged. _

Fig. 13 is a side view for explaining.the

25 schematic constltution of a recording head recovery

system of an ink jet recordlng apparatus based on a

third example of the present invention.



8 recordi ng apparatus capable of formng a high quality imge stably at al
tinmes by effecting a stable suction recovery operation with suction
recovery neans conprised of a tube punp with a sinple construction, 5

Wi thout causing any troubles such as the;geverse flow It is another object
of 'the present invention to provide an ink jet recordi ng apparatus capable
of driving a punp with a sinple nechani sm novabl e in accordance to the
novenent of a carrier, whereby a 10 - paper feeding systemis sinplified
to reduce the size and cost of the apparatus, and the punp equipped with a

flexible nmenber suysyasis {3he s@rspecedvat dewebd bkplainaey tdH space
suppressed to a snmaller dinension. It is a further object of the present

i nventi on t o sthematile\Gotes titutkon ebf r & coedbngingpheatdusebaviery nmovenent
means for noving, nounted with recording neans for
system of an ink jet recording apparatus based on a
fourth example of the present invention. |
5 Fig. 15 is a side view for explaining the
schematic constitution of the recording head recovery
system of the ink jet recording apparatus based on the '
fourth example of the present invention, showing the
state where a carriage and a cap holder are engaged,
10 and the condition of a suction pump.

Fig. 16 is a side view for explaining the
schematic constitution of the recording head recovery
system of the ink jet recording apparatus based on the
fourth example of the present invention, showing the

15 state where the carriage énd the cap holder are
engaged, and the condition of the sucfion pump.

Fig. 17 is a side view for e#plainiﬁg the
schematic constitution of fhe recording head recovery
systém of the ink jet recording apparatué based on the

20 fourth example of the present invention, showing the
state where the carriage and the cap holder are
engaged, and the condition of the.suction pump.

Fig. 18 is a side view for.explqining the
schemétic constitution of the recording head recovery

25 system of the ink jet recording apparatus based on the
fourth examplé éf the'presentfinvention, showing the

state where the carriage and the cap holder are



maki ng the recording by discharging the ink through discharge ports, and
recovery neans for recovering and maintaining the discharge condition of
the ink through 20 sai d discharge ports, characterized in that said
recovery neans conprises a cap for capphgg-over said discharge ports, and a
~punp for causing pressure changes expelling the ink into said cap through

sai d discharge ports utilizing the moverment of said movenment 25 nmeans.
It is a still further object of the present invention to provide an ink jet
recordi ng appar at us .-9- conprising: a carriage for nmounting recording

means for nekhgagéde anaOtHengohdidionhafyitig idustidn tpumpgh di scharge
Fig. 19 is a side view for explaining the
schematic constitution of a recording head recovery
system of an ink jet recording apparatus based on a
5 fifth example of the present invention, Showing the
state where a carriage and a cap holder are engaged,
and the condition of a suction_pump.
Fig. 20 is a perspective'view showing the essence
of an ink jet recording apéaratus based on a sixth
10 example of the present invention.
. Fig. 21 is a perspectivé view showing a carriage
for black ink as shown in Fig. 20.
Fig. 22 is a perspective view shbwing a carriage
for color ink as shown in Fig. 20. |
15 Figs. 23A to-23D afe front views of the essence
for explaining.the coupling operation between.the
carriage for black ink and the carrier as shown in Fig.
20.
Fig. 24 is comprised of Figs. 24A to 24C showing
20 flowcharts for explaining the operation of the sixth
example of the present invention. -
Fig. 25 is a'front view showing the coupled state
between the carriage for black ink and the carrier as
- shown in Fig. 20.
25 Fig. 26 is a perspecti#e view of the essence for
explaining how to dispoée a tube connecting to a cap as

shown in Fig. 20.



borts; 5 a carrier for noving sai d carriage, said carrier being
coupled with and separated fromsaid carriage; a cap for capping said
di scharge ports; a flexible tube extending al ong a novenent direction of
said carrier in comunication with said 31§ - cap; and pressing neans,
provi ded on said carrier, for causing pressure changes within said cap by
pressing said tube using the novenent of said carrier. According to the
present invention, it is always 15 possible to performa suction
recovery operation constantly at all tinmes w thout needs of any speci al
sensi ng neans. Al sPiglt27sipoasifbbatt vipweodhttidhegsmmrasefdtow of the ink
w t hout having to increase the nunber of conponents. Accordingly, it is
possi bl e to 2éxplajmingdthendispopétioecstditey cfppamalis aﬁpﬂbﬂmﬂoinal way's
form ng a stabl e, hlgh qual ity inage, wherein
Flg. .
Fig. 28 is a front view of the essence in the
5 state where the roll as:shown in Fig. 26 is not
involved in the pumping operation.
Fig. 29 is a front view of the essence in the
state where the roll as shown in Fig. 26 starts the
pumping. |
10 Fig. 30 is a perspective view of the essence of an
ink jet recording apparatus based on a seventh example
of the present invention.
Fig. 31 is 'a plan view for explaining one
operation state of a selector as shown in Fig. 30.
15 Fig. 32 is a plan view for explaining another
operation state of the selector as shown in Fig. 30.
Fig. 33 is a plan view for explaining a further
state of the selector as shown in Fig. 30.
Fig; 34 is a perspective view of the essence of an
20 ink jet recording apparatus based.on an eighth example

of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 2 is a typical perspectivé view.for
25 ekplaining the schematic cpnstitution of the essence of
a typical example of an ink jet recording head which is

mounted on an ink Jet recording apparatus.



t he occurrence of degraded inmage quality due to faulty ink discharging can
be suppressed. Also, since the carrier and the carriage are 25

configured to be connectable and separable, and the punping operation for
the ink discharging is effected by a preggure portion pressing a flexible
menber of - 10 - punping neans, interlocked with the novenent of -the
carrier, the punping operation for the ink discharging is enabled by noving
the carrier separated fromthe carriage, while an ink jet head is connected
to the 5 punping means at a predeternined position, whereby punping
means can be driveRefsrdigcd nimeral 39U £eppéséhescar cedlingupllatie Since

the pressure portion can be noved

having formed thereon a plurality of grooves 393 which
beeome the nozzies,through which the ink is passed, a
groove 394 which becomes a common liquid chamber

5 communicating_to the grooves 393, and a supply porf 395
for supplYing the ink to said common liquid chamber.
392 is e substrate on-which the heating portions 396 of
electrothermal converters corresponding to the nozzles |
and the electrodes 397 for suppiying electric power to

10 the heating portions are formed integraily through a
film formation technology. By bonding together such
ceilipg plate 391 and the substrate 392, a plurality of
discharge ports (orifices) 398 in communication with
the nozzles for discharging the ink are formed.

15 A recording head 391 with such a constitution is
of an ink jet cartridge, integral with, for example, an
ink tank for storing the ink supplied fhrough the
supply port to the recordlng head.

<First example> N

20 Figs. 3 to 6 show the schematic constitution of a
.tube pump suction recovery system in a serial ink jet
printer which is an ink jet recording apparatus based
on a first example of the present invention.

.In the figure, reference numeral 10 represents a

25 carriage for mounting a recording head 9, which can be
reciprocated in the main scan airection along a guide

shaft 11. A head recovery-deﬁice is mainly comprised



in accordance with a novenent direction of the carrier, 10 and with its
novenent, punpi ng neans can be actuated at a predetermned timng, the
driving of the carrier and that of punping neans can be effected at any
timng, using a driving source of the cayier. 15 BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a typical plan view for explaining the schematic
constitution of ‘a recording head recovery system of a conventional ink jet
recordi ng apparatus, and particularly show ng a suction punp. 20

Fig. 2 is a typical perspective view for explaining the schematic
const.itutionodf a loapedeendsr (3 kavimy cal rebbep| eapf 1aattachedng head which
I's nmounted on the ink jet recording apparatus. Fig. 3 is a perspective view
for expl ai ni Fheretmsa tubhshdnmommunicating it theacapcdr drngthosd

recovery systemof an ink jet recording apparatus_ based on a first exanple
of the presedfPr SMRRARKing the tube 6, and a roll 7, which is

rotatably and movably supported through a long hole 2a,
5 for stroking the tube 6.

In this e#ample, tﬁo convex portions 2b are
provided on the lateral face of the cap holder 2, this
convex portion 2b being slidably supported along the
main scan direction through a gﬁide hole 4a formed on a

10 rib 4 éxtending upwardly from the bottom portion of a
case for recording apparatus maih unit. The guide hole
4a is a linear opening which is ;nclined downward
around one end thereof. Accordingly, when the convex
portion 2a is in a downwardly inclined position as

- 15 shown in Fig..5, the position of the cap 1 in the space
~ is lowered, whereas when it gets out of that position
as shown in Fig. 6, the cap 1 is placed in a position
engageable with the discharge port surface of the
recording head.

20 The cap holder 2 is located at the end of the
guide hole 4a, biased by a spring 8 (Fig. 5). While
the carriage 10 having the recording head 9 mounted is
moved aldng a guide'shaft 11 in the main scan
direction, a part of the cap holder 2 will engage the

25 ' carriage 10, both of which are moved integrally in a
direction of the arrow A (Fig. 5 and Fig. 6). -

Accordingly, the cap holder 2 changes its attitude



Fig. 4 is a cross-sectional view for explaining the schematic constitution
of the recording head recovery systemof the ink jet recording apparatus
based on the first exanple of the present invention. 5 Fig. 5is a
side view for explaining the schematic q@nstitution of the recordi ng head
“recovery systemof the ink jet recording apparatus based on the first
exanpl e of the present invention, showi ng the state where a carriage and a
cap hol der are separated apart. 10 . Fig. 6 is a side view for
expl ai ning the schematic constitution of the recording head recovery system
of the ink jgtradaadlgi nghappamavingdadembugh tthe fguidechakpl daof the
present invention, show ng the state where the carriage and the cap hol der
are engaged. Théreby, as Bhgwn7iis Figsi e Whey ¢ap bxpeni aeA4iprgdYschematic

enclose the nozzle face 98 of the recording head 9 to
prevent. the discharge port surface from drying when thé
5 main unit is at rest. |
Figs. 7 to 10 are sidelviews.showing.the tube pump -

in the actuated state, in which Fig. 7 corresponds to
Fig. 6 as above mentioned, that is, the state where the
recording head 9 is cappéd with the cap 1. In this

10 case, the roll 7 does not enter the stroke of squeezing
the tube 6, wherein the tube remains opén. Therefore,
no ink within thé discharge ports is passed back owing
to a negative pressure generated upon capping with the
cap 1. _

15 Further, if the cap holder 2 is moved; the roll 7
is rolled while squeezing the tube 6'against the stand
5, restricted by the lower surface of a guide 12 as
shown in Fig. 8. Thereby, a negative pressure occurs
within the cap 1 and the tube 6, thereby sucking the

20 ink from the ink jet héad 9 to recover the discharge
ports from clogging. At this time, if the amount of
squeezing the tube 6 varies, a leak may occur, or the
load for moving the cap holder 2 may be remarkably'
increased. With this constitution, because the guide

25 12 and the stand 5 are formed integrally with the lower
case 3, the relative positional dimension of both which

may have signifiqant'effect'onlthe-ambunt of squeezing

l



constitution of the recording head recovery systemof thhe ink jet recording
appar atus based on the first exanple of the present invention, show ng the
state where the carriage and the cap hol der are engaged, and 20 t he
condition of a suction punmp. Fig. 8 is=agide view for explaining the
schematic constitution of the recording head recovery systemof the ink jet
recordi ng apparatus based on the first exanple of the present invention,
showi ng the state 25 where the carriage and the cap hol der are engaged,
and .the condition of the suction punp. Fig. 9 is a side view for explaining:
t he schemati ¢he tubk’ 6 camdie tmanagedfwitie hﬁgbrﬂregibéad.recovery system
of the ink jet recording apparatus based on the first
Accordingly, the good pumping operation can be
accomplished.
Fig. 9 is a side view showing the state where the
5 pumping run is terminated,_wherein-the_roll 7 gets out
of the guide 12 so that the tube 6 is opened. The tube
6 is lifted up by a pedestal 13 which is at a highef
position than the stand 5, thereby causing the roll 7
to be displaced through the long hole 2a. If the
10 carriage 10 is moved back from this poSition, the cap
holder 2 is returned by the spring 8. In this case,
however, the roll 7 rolls over the upper surface of the
guide 12 and does not'press the tube 6 as shown in Fig.
10, no ink within the tube 6 is flowed back in a
15 direction toward the cap 1. If the roll 7 gets out of
the guide 12, it falls down on the lowermost end of the
long hole 2a with the dead weight of the roll 7,
returning to the state of Fig. 7.
Note that the top end of the tube 6 is connected
20 to a waste ink chamber, not shown, into which the
sucked ink is transferred.
<Second ekample>
Figs. 11 and 12 are side views for explaining a
second example of the present invention. Herein, this
25 second example is described with specific features

only, by omitting the description about the same parts

as in the first example.i A carrlage 20 is provided



exanpl e of the present invention, shovwi.ng the state where the carriage and
the cap hol der” are engaged, and 5 the condition of the suction punp.
Fig. 10 is a side view for explaining the schematic constitution of the
recording head recovery systemof the inksjet recording apparatus based on
the first exanple of the present invention, show ng the 10 state where
the carriage and the cap hol der are engaged, and the condition of the
suction punp. Fig. 11 is a side view for explaining the schematic
constitution of a recording head recovery systemof an ink jet recording

appar at us basgdhram ehigagisg®ldlv eXBn@he af chpenplaeent22 deention, show ng
the state where a carriage and a cap hol der are separated apart. Fig. 12 is
a side vi ew provedediwitly dilcersgdigemént ponsiohulBon Thatthds,ectheli ng head
recovery 20 system of the ink jet recording apparatus based on the
cap ho;der 22 is not biased by a spring. Namely, the
movement of the cap hoider.zz in both the pump run and
5 the return run are effected by the movemenf of the
carriage 20.
In an initial state, the cap holder 22 is
inclined, with the engagement portion 23 at lower
position, as shown in Fig. 11, so that the engaging
10 claw 21 of the carriage 20 passes over the cap holder
22 and presses the cap holder 22 outwards with a wall
face 20a.
‘In the return run, the engaging claw 21 engages
the engagement portion 23, as shown in Fig. 12, to
15 return the cap holder 22 togethe: with the carriage 20,
so that the cap holder can get out of éngagement
immediately before fhe cap holder 22 returns to the
initial state. According to this, the spring can be
dispensed with, so that the cost is réduced, aﬂé-no
20 _load with a biasing force of thé épring in the pump run
is necessary, whereby the load of a carriage driving
motor, not shown, can be reduced.
<Third example> _
Fig. 13 is a side view for explaining a.third
25 ekamp;e which is a variation of the second example as

above described, whereih an engaging member 51 of a

carriage 50 is slidably'provided, and connected via a



second exanple of the present invention, showing the state where t he
carriage and the cap hol der are eéngaged. Fig. 13 .is a side view for

~explaining the 25  schematic constitution of a recording head recovery
systemof an ink jet recording apparatyy hased on a third exanple of the
present invention. - 13 - Fig. 14 is a perspective view for expl aining

the schenmatic constitution of a recording head recovery systemof an ink
jet recording apparatus based on a fourth exanple of the present invention.
5 Fig. 15 is a side view for explaining the schematic constitution
of the recor degarhsad toe@ wolemyisl 68 of Hémweimk the leverdbRgispparat us

based on the
biased by a spring 54, and the engaging member 51 is
normally accommodated within the carriage 50 (as shown
by the dotted line),-whereby the enclosing of an ink
5 jet head 9 with a cap 1 and the pumping operation are
similarly performed as.previously described.
Hefein, if the solenoid 53 is energized, the lever
53 is turned, so that the engaging member 51 projects
out of the carriage 50. In this state, if the carriage
10 50 is moved, the engaging member 51 engages the cap
holder 2, whereby the pumping operation is effected
while the ink jet head 9 remains open. According to
fhis, the ink sucked Within the cap 1 and the tube 6
can be passed furthér downward,'so that the ink tank
15 possibly accumuiating Within the cap 1 can be resolved.
<Fourth example> |
Fig. 14 is a perspéctive view for explaining a
further example. A cap'holder 30 rotatably supports a
defééﬁed roll 31 with an arcuate section extending over
20 réughly one-quarter of.the circumference. The deformed
roll 31 has a weight portion 3la, and is set to take an
attitude as shbﬁn in the natural state. And if a cap
holder 30 is moved in interlock with a carriage, not
showh, the deformed roll 31 squeezes a tube 33 set on a
25 stand 32 while rotating. Figs. 15 and 17 are cross-

sectional views showing the operation states of a tube

pump. In Fig. 15, an ink jet head 34 is capped with a



fourth exanple of the present invention, show ng the state where a carri age
and a cap hol der are engaged, 10 and the condition of a suction punp.
Fig. 16 is a side view for explaining the schematic constitution of the
recording head recovery systemof the ink,jet recordi ng apparatus based on
the fourth exanple of the present invention, show ng the 15 state where
the carriage and the cap hol der are engaged, and the condition of the
suction punp. Fig. 17 is a side view for explaining the schematic
constitution of the recording head recovery systemof the ink jet reeording

apparat us basgsp @6 j hendOthe &agbicheaxadlle 3uf fharresenini twgnti on,
showi ng the state where the carriage and the cap hol der are engaged, and

the conditioratéitddesucti on punp. Fig. 18 is a side view for explaining
the schematic constitution of the recording head recovery 25 syst em of
the ink jet recordifigth@paant holBeredOodst mpved to begin squeezing
' - the tube 33, the deformed roll 31 is rotated_as'shown
5 in Fig. 16, and is restored to the initial attitude
again, when it goes out of the stand 32, as shown in
Fig. 17.
Thé return run is entered from here, wherein the
deformed roll 31 is rotated in reverse direction to
10 eséape therefrom, as shown in Fig. 18, so thét no ink
within the tube 33 is flowed back toward the cap 35.
This can achieve the same effects as in the
previous example.
<Fifth example>
15 'Fig. 19 is a sidé view for explaining a still
further exémple. A stand 40 is.provided displaceably
via a spring 42 on a lower case 41. |
- Namely, a tube 33 is squeezed by a biasing force
of a spting 42. In this example, the increaéed number
20 of components is necessary so that the cost is raised,
as compared to the previous example, but because of
stable squeezing pressure.of the tube 33, the variation
in the load in moving the cap holder 30 can be
effectively suppressed.
25 As above described, the ink jet recording

apparatus in the above example has the cap holder

interlocked wifh the carriage, wherein the tube is



fourth exanple of the present invention, show ng the state where the

carriage and the cap hol der are - 14 - engaged, and the condition of the
suction punp. Fig. 19 is a side view for explaining the schematic
constitution of a recording head recovgryssystemof an ink jet recording
apparatus based on a 5 fifth exanple o? the present invention, show ng
the state where a carriage and a cap hol der are engaged, and the condition
of a suction punp. Fig. 20 is a perspective view showi nhg the essence of an
ink jet recording apparatus based on a sixth 10 exanpl e of the present
invention. Figkroled Switlea SPOELi HEldi e thewcag holder.ag@Hexfedyt ack ink

as shown in Fig. 20. _
it is possible to provide a very simple and inexpensive
recovery means.
Also, since the tube pump is controlled with the
5 - positional control of the carriage, a fixed suction
recovery state can be always repréduced without having
to provide any épecial seﬁsing means.
Further, since the tube is automatically opened
upon terminatipn of the pump run, and the tube is not
10 -gtroked in the return run, the ink can be prevented
from flowing.back without'adding any extré components.
<Sixth example> |
A sixth example of;the present invention will be
described below with reference to Figs. 20 to 29. This
15 example is an applicétioh example to an ink jet
reéording apparatus. Fig. 20 is a pérSpective view
showing the essence of the ink jét recordihg apparatus
according to this example. |
201 is a right side plate and 202 is a left side
20 plate. 203 is a platen roller made of an elastic
material. 204 is a platen roller shaft formed around
the center of the platen roller, the left and right
ends being supported by the left side plate 202 and the
right side.plate 2C3, respectively 205 is a paper
25 - feeding motor, which is suppofted by the right side
plate 201 tq rotate_the platen'roller shaft 204 v;a a

gear train, nbquKQWh.f:206 is a paper guide provided



Fig. 22 is a perspective view showing a carriage for color ink as shown in
Fig. 20. 15 Figs. 23A to 23D are front views of the essence for
expl ai ni ng the coupling operation between the carriage for- black ink and
~the carrier as shown in Fig. 20. Fig. 24%%s_conprised of Figs. 24A to 24C
show ng 20 fl owmcharts for explaining e operation of the sixth exanple
of the present invention. Fig. 25 is a front view showing the coupled state
bet ween the carriage for black ink and the carrier as shown in Fig. 20. 25
Fig. 26 is a perspective view of the essence for explaining howto dispose

a tube conne@lichy tthet FaPifte 5PV tRehUatéf. roller 203. 207 and
208 are pinch rollers, which are pressed down against
the surface of the platen roller 203 at a predetermined
pressure by a spring, not shown. A recordihg sheet 209

5 as the conveyed medium is supplied from a direction of
the arrow 210, inserted from between the platen roller
shaft 204 and a paper guide 206, carried between the
pinch rollers 207, 208 and the platen roller shaft 204,
and conveyed in the U-chafacter bent form. 211 is a

10 guide shaft having a diameter of 10mm as a guide
mechanism, its ends being supported by the left and
right side plates 201, 202.'

212 is a carriage for black ink as a functional

element mounting carriage. Referring to Fig. 21, the

15 details for the carriage for biack ink 212 will be
described. This carriage for black ink 212 hes a black
ink cartridge 213 mounted. 224 is a cartridge hook
which serves . to press the cartridge 213 onto a contact
portion 226 located within the carriage 212. Upon .

20 pressing a button 227,-an engaging portion 230 gets out
of a square hole 229 provided on fhe carriage 212, so
that the hook 224 is rotated around a fulcrum 228 in a
direction indicated by 231. With this hook 224 left
opened, the black ink cartridge 213 is inserted into

25  the carriage 212 from upward, and upon closing the hook
224, the certridge 213 is pressed against the contact

portion 226 éhd secured thereto. The pins 299, 100



- 15 - Fig. 27 is a front view of the essence for expl ai ni ng the
di sposition state of a roll as shown in Fig. 26. Fig. 28 is a front view of
the essence in the 5 state where the roll as shown in Fig. 26 is not
i nvol ved in the punping operation. Fig- 2§ Ls a front view of the essence
in the state where the roll as shown in Fig. 26 starts the punping. 10
Fig. 30 is a perspective view of the essence of an ink jet recording
apparatus based. on a seventh exanple of the present invention. Fig. 31 is a
plan view for explaining one operation state of a selector as shown in Fig.
30. 15 prajegt 3t of tharcareiager2t2pl thasagpinst beinger ati on
state of the selector as shown in Fig. 30. Fig. 33 is a plan view for
expl ai ni ng a fiifftakrinto the tooling holes of an aluminum plate as
will be described later which are annexed to the
.caitridge 213. The cartridge 213 is positioned against
5  the root of the pins 299, 100. 232 is a flexible
cable, which is flexed in accordance with or following
the movement of the carriage 212. The flexible cable
232 is disposed within the carriage 212 with the
contact portion 226 formed at the end portion, thereby
10 giving an ink discharge signal as the functional
element driving_signal from the substrate, not shown, -
to the cartridge 213. The carriage 212 has fitting
holes 233, 234, 235 for the integration with a scanner
278 as the carrier described below, and a grip portion
15 236. The hole 235 is a long hole extending vertically,
and the grip portion 236 extends outwards from a wall
portion of the carriage 212. Also, 237 is a hole
provided on the carriage 212 through which the guide
shaft 211 extends, with the inner diameter being set to
20 10.2mm to produce no frictional load upon integration
with the scanner 278. By fitting the guide shaft 211
into the hole 237, the carriage 212 is swingably
engaged by the guide shaft 211 as the guide mechanism,
-and heid'with the lower éwinging motion restricted at a
25 position on the cap 277 (see Fig. 20) as hereinafter

described as a first standby position. 279 is a sensor

shielding plate for black carriage for shielding a



state of the selector as shown in Fig. 30. Fig. 34 is a perspective VieM/df
t he essence of an 20 ink jet recording apparatus based on an eighth
exanpl e of the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBCDI MENTS Fig. 2 is a typical perspectigve view for 25 expl ai ni ng the
schematic constitution of the essence of a typical exanple of an ink jet
recordi ng head which is nounted on an ink jet recordi ng apparat us. - 16
- -Reference nuneral 391 represents a ceiling plate having formed thereon a
plurality of grooves 393 which becone the nozzles through which the ink is
passed, a gr 29yAt3%4+aniinissionypel homaposition sérader2%4 as
comuni cating to the grooves 393, and a supply port 395
will be described later.
In Fig. 20, 238 is a carrier for color ink, on
which a color ink cartridge 244 is mounted. This
5 carriage 238 will be described below with reference to
Fig. 22. The carriage 238 has a similar shape to that
ef the carriage for black ihk 212 as shown in_Fig._Zl,
and is only different in that 239, 240 and 241 are
fitting holes with the scanner 258, and the fitting
10 holes 239, 240 are inversely disposed in the lateral -
position to those of fitting holes 233, 234 for the
carriage for black ink 212. The hole 41 is a long hole
extending vertically. 243 is a grip portion which
projects outwards from a wall portion of the carriage
15 238. 280 is a sensor shielding plate for color
carriage. Also, the carriage 238 is provided with a
hole similar to the hole 237 of the carriage 212, and
by fitting the guide shaft 211 into this hole; the
carriage 212 is swingably engaged in the guide shaft
20 211 as the guide mechanism. Also, a cap, like the cap
277, disposed at a position opposed to the carriage 238
in Fig. 20, has a first standby position on its upper
surface, for restricting the swinging motion of the
carriage 238'd0wnwerd and holding it.
25 The black ink cartridge 213 has an ink tank for
receiving the black ink and an.ink jet recording head

as the functional element to discharge the black ink.



for supplying the ink to said common |iquid chanber. 392 is a substrate on
whi ch the heating portions 396 of electrothermal converters correspondi ng
to the nozzles and the el ectrodes 397 for supplying electric power to 10
the heating portions are fornmed integrallpy through a filmformation

t echnol ogy. By bondi ng together such ceiling plate 391 and the substrate
392, a plurality of discharge ports (orifices) 398 in conmunication with

t he nozzles for discharging the ink are forned. 15 A recordi ng head
391 with such a constitution is of an ink jet cartridge, integral with, for
“exanpl e, an iThet dnk tenksheas hgtemmallly sumponge,t makigthoum, sEepl y port
to the recording head. <First exanple> 20 Figs. 3 to 6 show the
schemati ¢ conscontaindngothe dnke pThe vapdacity exfounl ameuntsitoa seri al
ink jet printer which is an ink jet recording apparatus based on a first
exanpl e of t hEopresampleny R0 sheets of recording paper 209 of A4

size in the text printing. Also, a radiating aluminum
5 plate, not shown, provided in the cartridge 213, has a
tooling hole for the cerriage 212. Further, a
sﬁbstrate having a contact point, not shown,
corresponding to the contact portion 226 is secured in
parallel to this aluminum plate. |
10 The.color ink cartridge 244 has a black ink tank,
a color ink tank, and a color ink jet recording head as
the functional element, wherein the respective ink
tanks are different from the ink tank 213 for the black
ink cartridge as previoﬁsly described, and can be
15 replaced by detaching them from the coior recording
head. The ink tank has an internal sponge structure,
like that of the black'ink eartriage 213. Within the
color tank is formed the ink receiving areas for
vyellow, magenta and cyan inks, so that respective inks
20 are supplied from the sponge accommodated within such-
areas via an ink supply port to the ink jet recording
head. '
Referring now to Fig. 20, the scanher 278 as a
scan-type carrier will be described. In Fig. 20,
25 bearings 268, 269 to the left and right of the scanner
258.ete fitted into the guide sﬁaft 211. Also, an

upper guide 267 can slide along a rail 270. 265 is a



In the figure, reference ‘nuneral 10 represents a 25 carriage for
nmounting a recording head 9, which can be reciprocated in the nmain scan
direction along a guide shaft 11. A head recovery device is mainly
conpri sed - 17 - of a cap holder 2 -hagng a rubber cap 1 attached
thereto, a tube 6 comunicating to the cap 1, a stand for supporting the
tube 6, and a roll 7, which is:rotatably and novably supported through a
| ong hole 2a, 5 for stroking the tube 6. In this exanple, two convex
portions 2b are provided on the lateral face of the cap holder 2, this
convex portibeleh wbich dis dedured frora doebtoajornerndbd esarkhd recti on
“through a guide hole 4a forned on a 10 rib 4 extending upwardly fromthe
bot t om porti @cgiving portion of driving force located
intermediately in the left and right directions of the
scanner. 278. The belt 265 is hung at one side around a
5 motor pulley 272, fhe othef side being hung around a
tension pulley 273 biased toward a direction of
stretching the belt owing to a spring, not shown. By
driving the carrier motor 271, the scanner 278 is moved
in the main scan direction. 266 is a sensor shielding
10 plate for producing an output signal for the positional
control of the scanner 258 by shielding the optical
path of the light transmission type home position
sensor 274.
In Fig. 26, 101 is a roll as the pressing portion
15 which is held movably in_ﬁp and down directions in the
figure in a rear extension 150 of the scanner 278. 105
is a cam formed of a member secured to the printer to
restrict the vertical position of the roll 101.
Referfing to Fig. 27, the roll 101 will be described
20 below. The rear extension 150 of the scanner 278 is
formed with a slit 150a extending vertically, the slit
150a being engaged by a shaft 10la of the roll 101
(hereinafter referred to as a "roll shaft"). 102 is a
leaf spring secured to the rear extension 150 of the
25  scanner 278, for biasing the roll shaft 10la to the
left in the-figurg._:The 1eaf:spr;nt 102 has two bends

as shown td"hold'théﬁrollﬁiof'éfaﬁiy between a first



case for recording épparatus main unit. The guide hole 4a is a linear
openi ng which is inclined downward around one end thereof. Accordingly,
when the convex portion 2a is in a downwardly inclined position as 15
shown in Fig. 5 the position of the cap29 i-n the space is | owered, whereas
when it gets out of that position as shown in Fig. 6, the cap 1 is placed
I n a position engageable with the discharge port surface of the recording
head. 20 - The cap holder 2 is located at the .end of the guide hole
4a, biased by a sgﬁing 8 Fl%ﬁéeg Vhlle t he carrlage 10 havi ng the
recor di ng heaBO9ifdaRt dBdica Yalthey s91dd ddnengdd B $9C9ME nmin scan
direction, art of the ca ﬁa\mll a t.he 25 carriage 10,
both of whi chgaﬁétﬁBVeanpﬁFgﬁﬁgl gy e, o qigﬁ"a&fn Py row A (Fi g. 5
and Fig. 6). Accordiholy, o DGAP gR9pEe, 2 SLRNLE drith AHd 'dllhner
278, for'gripping the grip portions 236, 243 disposed
5 on the black'ink carriage 212 and the color ink
carriage 238, respectively, by means of a forked claw.
Fig. 25 is a front view showing the state where the
scanner 278 and the black ink carriage 212 are
connected. The grip portion 236 of the carriage 212
10 abuts against a stopper portion 298 of the scanner 278,
and is held therein. Namely,  the cartridge 213 is
positioﬁed with respect to the carriage 212 against the
root of the tooling'pins 299, 100, and the carriage 212
is'positioned against the stopper portion 298 with
15 fespect to the scanner 278. Thereby, upon scahhing of
the scanner 278, the recording can occur at the correct
position of the paper 209. In the state where the
scanner 278 grips the grip portion 236 of the black ink
carriage 212, the flttlng shafts 259, 261 263 of the
20 scanner 278 are fitted into respective fitting holes
234, 233, 235 of the carriage 212, so that the scanner
278 and the carriage 212 can be scanned as a piece. On
the other hand, when the color ink carriage 238 and the
scanner 278 are put together, the gripper 262 grips the
25 grip portion 236, and the fitting shafts 260, 261, 263
of the scanner 278 are fitted into respective fitting

holes of the color ink carrlage 238, so that they can



- 18 - gradual |y, while noving through the guide hole 4a. Thereby, as shown
in Fig. 6, the cap 1 can sealingly enclose the nozzle face 9s of the
recording head 9 to prevent the discharge port surface fromdryi ng when the
5 minunit is at rest. Figs. 7 to 10 gpe-side views showi ng the tube
punp in the actuated state, in which Fig. 7 corresponds to Fig. 6 as above
mentioned, that is, the state where the recording head 9 is capped with the
cap 1. In this 10 case, the roll 7 does not enter the stroke of
squeezing the tube 6, wherein the tube remains open. Therefore, no ink
wi thin the dibehseapnedras welpassTHebgehppeirn@ 620 amndndinest ifdettpirepsur e
gener ated upon capping with the cap 1. 15 Further, if the cap
hol der 2 is mshafitst 229y o0R61ly 263 form an engagement mechanism for
restricting the swinging motion of the carriages 212,
- 238, when the carriage 212, 238 located on the cap as
5 the first or second standby site is coupled with the
scanner 278 and mounted thereon.
275 is a resin black gripper for restraining the
black ink carriage 212 at a position as shown in Fig.
20, and 276 is a color gripper for restraihing the
10 cblor ink carriage 238 at a position as shown in Fig.
20 as well. The black gripper 275 and the color
gripper 276 are in the mirror image relationship in the
shape, with the their operatibns being identical, and
therefore the black gripper 275 is only described.
15 - Figs. 23A to 23D are front views showing the
relation between the grip portion 236 of the black ink
carriage 212, the gripper 262, and the black gripper
275, wherein the representation of the carriage 212 is
-omitted in the figure. Fig. 23A shows the state where
20 the black gripper 275 restrains the carriage 238. The
forked claw I of the black gripper 275 takes hold of
the grip portion 236, and thus ié opened outside. Fig.
23B shows the state where the scanner 258 comes closer
to the carriage 212, the forked claw of the gripper 262
25 being about to enter the inside of the claw I of opened
black grippér 275. Fig. 23C shows the state where the

scanner 258 comes further closer thereto, the gripper



is rolled while squeezing the tube 6 against the stand 5, restricted by the
lower surface of a guide 12 as shown in Fig. 8. Thereby, a negative
pressure occurs within the cap 1 and the tube 6, thereby sucking the 20
ink fromthe ink jet head 9 to recover -tBa di scharge ports from cl oggi ng.
At this time, if the amount of squeezing the tube 6 varies, a | eak may
occur, or the load for noving the cap holder 2 may be remarkably increased.
Wth this constitution, because the guide 25 12 and the stand 5 are
f or med yntegrally.mnth the.lower case 3, the relative positional dinension
of bot h ‘whi ch262ygbippinggthki gadp gomdioro23the thegtawfI sgfietheng -
19 - the tube 6 can be managed with high precision. Accordingly, the good
punpi ng oper ablackcgrmipper 275 being further spread apart.
Thereafter, if the scanner 258 is moved reversely as
shown in Fig. 23D, the carriage 212 is scanned
5 integrally with the scanner 258. Then, if the scanner
258 is further moved to the right once again, the
carriage 212 is moved from the scanner 278 toward the
black gripper 275, as dpposed'td the previous process.
Thus, every time the scanner 258 approaches to the
10 black gfipper 275, the carriage 212 is transferred.
In Fig. 20, 277 is é cap for capping the recording
head of the black ink cartridge 213 to protect it
against drying. For the color ink cartridge 244, a.
cap, not shown, is also provided. The cap 277 comes
15 into contact with the head face of the recording head
in the black ink cartridge 213, when the biack ink
carriage 212 is in the cép position restrained by the
black gripper 275 by cam means, not shown, and the cap
277 is retracted when the carriage 212 is unrestrained
20 and leaves the black gripper 275.
The cap 277 is connected with the tube 103 as the
flexible member in communication with the interior of
the cap 277. The tube 103 is made of a material such
.as rubber or soft resin which is capable of elastic
25 deformation, and extends in parallel to the scan

direction over the lower portion of the roll 101. For

the color ink cartriage_iil,"a cap and a tube 104, not



acconplished. Fig. 9 is a side view showing the state where the 5 punping
run is termnated, wherein the roll 7 gets out of the guide 12 so that the
tube 6 is opened. The tube 6 is |ifted up by a pedestal 13 which is at a
hi gher position than the stand 5, therebyzcausing the roll 7 to be

di spl aced through the long hole 2a. If the 10 carri-age 10 i s noved back
fromthis position, the cap holder 2 is returned by the spring 8. 1In this
case, however, the roll 7 rolls over the upper surface of the guide 12 and
does not press the tube 6 as shown in Fig. 10, no ink within the tube 6 is
fl owed back ishownl5 are dAYssipxovidedrd the cap 1. |If the roll 7 gets out
of the guide 12, it falls down on the | owernost end of the |ong hole 2a
with the dead wei extaf the opgtrationewilhi hg deschndbedabelsiw Migth 7. Note
that the top end of the tube 6 is connected 20 to a waste ink chanber,
not shown, | Fefemange t¥e Figs. 20 and 24A to 24C. |

Prior to the power on, the scanner 278 stands

5 still 50mm left from a position where the light
shielding plate 266 shields the optical path of the
home position sensor 274 in the figure, while the black
ink carriage 212 and the color ink carriage 238 are in
the respective_cap positions, their cartridges 213, 244

10 are capped, and the roll 101 is held at the first
position.

If the power is turned on, the scanner 278 wili

mo?e 100mm to the right toward the black ink carriage
212 (Bk) (steps S1, SZ); Then, the number of times

15 that the optical path oflthe home position (HP) sensor

~ 274 is shielded is judged, and_if it is one, the

scanner 278 is reversely moved.to the left (step S5),
and stops at a 50mm position (hereinafter referred to
as an initial position) after the optical path of the

20 sensor 274 is éhielded again (step S6). On the other
hand, if the optical path of the sensor 174 is shielded
twice, it is determined that the scanner 278 is
connected to either the black ink carriage 212 or the
color ink carriage 238, and further the on/off timing

25 of the sensing signal of the sensor 274 is judged.
Herein, there is a gap of 20mm befween the shielding

plate 266 and the shielding plate 279 in the state



sucked ink is transferred. <Second-exanp|e> Figs. 11 and 12 are side views

for explaining a second exanple of the present invention.

Herein, this 25

second exanple is described with specific features only, by onmitting the

descri ption about the sane parts as in ghe-first exanple.

A carriage 20 is

provi ded - 20 - with an engaging claw 21 and a cap holder 22 is provided

Wi th an engagenent portion 23. -That is, the cap hol der 22

I S not biased by

a spring. Nanely, the novenent of the cap-holder 22 in both the punp run
and 5 the return run are effected by the novenment of the carriage 20. In

an initia

sivbére the sepnhelrd27822nds the carriage 212 are

connected, while there is a gap of 6mm between the

shielding plate 266 and the shielding plate 280 in the

state where the scanner 278 and the carriage 238 are

5 connected. Accordingly, it is judgeable which of the

carriages 212, 238 is connected to the scanner 278 at

the timing of shielding the optical path of the sensor

274.

When the black ink carriage 212 (hereinafter

10 referred to as "Bk carriage" or "black carriage") is

connected, the black ink carriage 212 is moved to the

cap position after the shielding plate 266 passes by

the sensor 274 (step S4, Sl1ll1). After the carriage 212

is restrained by the black gripper 275, the scanner 278

15 is reversely moved to the'left (step S5), and after the

optical path of the sensor 274 is shieLded again, the

carriage 212 is stopped at the initial position (step

S6). On the other hand, when the color ink carriage

238 is connected, it is reversed at a 50mm right

20 position after the shielded plate 266 passes by the

'sensor 274, and moved to the left (step S9).

color ink carriage 238 (also referred to as a

- And the

color

carriage) is moved to the cap position (step SlO).'

- After the color carriage 238 is restrained by the color

25 ~gripper 273, the scanner 278 is reversed again (step

S5), and stopped at the inltial position (step S6).

In this way, 1n the state where neither of the



inclined, wth the engagenent portion 23 at |ower position, as shown in
Fig. 11, so that the engaging 10 claw 21 of the carriage 20 passes over
the cap hol der 22 and presses the cap hol der 22 outwards with a wall face
20a. In the return run, the engaging & 84 21 engages the engagenent portion
23, as shown in Fig. 12, to 15 return the cap holder 22 together with
the carriage 20, so that the cap hol der can get out of engagenent

i redi ately before the cap holder 22 returns to the initial state.
According to this, the spring can be dispensed with, so that the cost is
reduced, andcavriege 212ad 238 Hsa asnnegked ckecthe s@anneri 878 n thee punp
run i s necessary, whereby the |oad of_a carriage driving nptor, not shown,
can be reducgganeegi 2d8eignendy mayed and stopprd \/‘?EV\FgBr_ igiti&dni ng a

third 25 exanpl.e which is a variation of the sec xanpl e a
posggion, or when the carriage Zlfaor f@g Es ggnneé%ed

to the scanner in the power-off state by any unforeseen

5 accident, the carrier 212, 238 is brought to the
corresponding cap position and restrained, and then the
scanner 278 alone is moved to the initial position and
stopped therein.

I1f a‘recording signal'is input, the recording

10 signal is discriminated to see if it.is for the black
recording mainly such as the text or ruled line or a
color image signal (step S7, S8), wherein in the former
case the scanner 278 is scanned to the cap position of
the black carriage 212 and integrated with the black

15 carriage 212 (step S16), while in the latter case the
scanner_278 is scanned to the cap position of“the color
carriage 238 and integrated with the color carriage 238
(step S13). At the same time, the cap is retracted
from the cartridge 213 or 244 used for the recording

20 (step S17, S14). 1In the recording with the black
carriage 212, the recording occurs through 128 nozzles,
and if the recording occurs for one scan (step S18),
the paper 209 is fed by 128 nozéles (step S19, S23),
.and the next recording is effected (step SlB). If the

25 recording for one page is terminated, the paper is
exhausted (step s19, SZO)Llapd_if the recording is

continued, a new.paperJiSQfedi(Step_824,“825). If the



above descri bed, wherein an engagi ng nenber 51 of a carriage 50 is slidably
provi ded, and  connected via a - 21 - lever 52 to a solenoid 53. Herein,
the |l ever 52 is biased by a spring 54, and the engagi ng nenber 51 is
normal |y accommopdated within the carriagd 50 (as shown by the dotted |ine),
whereby the enclosing of an ink 5 jet head 9 with a cap 1 and the
punpi ng operation are simlarly perfornmed as previously described. Herein,
if the solenoid 53 is energized, the lever 53 is turned, so that the
engagi ng nenber 51 projects out of the carriage 50, _In this state, .if the
car \ern age 10 recopdingnbseciermhpatadagithe MEANeD 278 gl eRovRE vRSitol der
5 o . ; ; . _ : .

Cormi ne. opertharkibekagareLabe 212° comes to the cap Fositibs' (¢85 °

S26), and after the black carriage'212 is restrained by
the bladk gripper 275, and capped with the cap 277

5 (step S27), the scanner 278 is scanned to the position
at the power-off, and stopped (step S28). Then, the
poﬁer is turned off (step S29). On the other hand, the
recording with the color carriagé 238 occurs by color
superimposition in the order of black, cyan, magenta

10 and yellow, by feeding the paper 24 nozzles, in the
areas with a greater percentage of colof image, while
the recording occurs using 64 black nozzles in the area
of black image, by feeding the paper 64 nozzles (step
S22). |

15 The relation between the roll 101 and thelcam 105
is shown in Fig. 28. The cam 105 consists of cam
portions 105a, 105b, 105c, 1054, as shown in the
figure, the two-dot chain line of symbol A represénting
a motion locus around the center of the roli 101 when

20 the pumping is not performed. - The roll 101 as shown in
the figﬁre is in the state Before the power is turned
on,'Which.normally occurs in the movement region for
making the printing above a cam portion 105a in the
horizontal direction, and at a first positidn which is

25 - located upwardly in the vertical direction, wherein
there is a slight_cleaéance_between the upper face of

the cam 105a and the roll ‘shaft 10la. From this state,



this, the ink sucked within the cap 1 and the tube 6 can be passed further
downward, so that the ink tank 15 possi bly accunulating within the cap 1
can be resolved. <Fourth exanple> Fig. 14 is a perspective view for
explaining a further exanple. A cap hgldgr 30 rotatably supports a deforned
roll 31 with an arcuate section extending over 20 roughly one-quarter of
the circunference. The deforned roll 31 has a weight portion 31a, and is
set to take an attitude as shown in the natural state. And if a cap hol der
30 is nmoved in interlock with a carriage, not shown, the deformed roll 31

'squeezes a typetBd seanfera2’3 is wioved Ib Whd eightitteward Ftigs. cap and 17
are cross- sectional views showi ng the operation states of a tube punp. In
Fig. 15, an p@R,j eheheadl34éhaftcagied abuts against the cam portion
105b upon gbing out of the'scanning range necessary for
the printing, so that the roll 101 moves to a second
5 position along the arrow pointing to the right down
direction. Further, if thé scanner continues to move
in a difection toward the cap 277, the roll 101l returns
to the first position owihg to the cam portion 105c,
and the roll 101 stops at a position directiy opposed
10 - to the cap 277. 1If the scanner 278 is reversed and
moved to the left, the roll 101 is lifted up by the cam
portion 105b, but thereafter is mbved back to the first
position again by the leaf spring 102. Further, if the
scanner 278 continues to move in a reverse direction,
15 the roll 101 undergoes.a bilateral symmetrical motion
with respect to that as above described owing to a cam,
like the cam'105_provided on the color inﬁﬂcarriagé
238. Accordingiy, as long as the scanner 278 scans
over the cam portion 1055 in one éifection, the roll
20 101 does not make contact in any way with the tube 103.
Also, since the cam 105b and the roll 101 are contacted
outside the printing areé, there is nothing which makes
contact with the roll 101 during the printing, and the
cam ﬁortion 105 has'no effect on the'printing. Note
25 that the cam 105b may be provided withinlthe printing

area as far as it does not adverselylaffect the

printing.."



- 22 - cap.35, and the defornmed roll 31 is in the initial attitude. If the

cap holder 30 is noved to begin squeezing the tube 33,

is rotated as shown 5 in Fig. 16, and is restored to the initial
attitude again, when it goes out of theagstand 32, as shown in Fig. 17. The

return run is entered fromhere, wherein the deforned rol
reverse direction to 10 escape therefrom as shown in Fig. 18, so that

no ink within the tube 33 i-s fl owed back toward the cap 35. This can

achi eve the sane effects as in the previous exanple. <Fifth exanpl e> 15

t he def orned rol

31

31 is rotated in

Fig. 19 is a sideNexdy fue eperatdiary of uuping vkl kgadeseribadst and 40
I's provided displaceably via a spring 42 on a | ower case 41

10

15

20

25

below. Fig. 29 shows the state where the roll 101 is
moved to a lower second pdsition by the cam portion
105b. From this étate, if the scanner 278 is moved in
the left direction, the roll 101 is forced down from
the second position to a further lower third position
by the cam portion 105a. The roll 101 is guided
beneath the cam_portidn 105a to abut against the tube
103 and squeeze it. The tube 103 has a squeezed
portion in the air tight condition, so that if the roll
101 is moved in thé left direction at the lower third
position, a negative pressure occurs within the tube
lying to the right from the roll. Note that'fhe roll

101 at the third position is never left off because it

is located on a horizontal guide surface continuing to

the cam portions 105c, 1054 beneath the cam portion

105a. .If the black ink cartridge 213 is capped
beforehand, and the pumping is effected, a negative
pressure is appliédnid the nozzles of the black ink
carfridge 213, so that the ink within the nozzles is
compulsorily expelled until the negative pressure is
gone. After expelling the ink, the roll 101 returns to
the first position owing to the cam portion 105b.
Thereafter, the scanner 278 and the black ink carriage
212 are coupled to effect pgmping likewise. At this
time, since'the cap”is open to the atmosphere, -every

time the tube 103 is stroked by the roll 101, the ink



Nanely, a tube 33 is squeezed by a biasing force of a spring 42. In this

exanpl e, the increased nunber 20 of conponents is necessary so that the
cost is raised, as conpared to the previous exanple, but because of stable
squeezing pressure of the tube 33, the ggriation in the load in noving the

cap holder 30 can be effectively suppressed. 25 As above descri bed,
the ink jet recording apparatus in the above exanple has the cap hol der
interlocked with the carriage, wherein the tube is - 23 - stroked with a

roll held on the cap holder. Thereby, it is.possible to provide a very
sinple and iwktigimstive cepo!/@3ylﬁ’ea9¥edAlt90tl'@| Aeft-he Ttglﬁl%rrp is

controlled with the
atmosphere open suction is performed several tlmes, all

the ink sucked within the tube is expelled from the

left end. When the ink is expelled from the color ink
5 cartridge 244, the operation is exactly the same as

above, although it is only reversed left and right.

In this example, the roll 101 is displaced at
three stages between three positions, i.e., first,
second and third positions, wherein when the roll is

10 moved left and right at the third position, it strokes
the tube 103 to effect pumping, but it should be noted
that the roll may be displaced at two stages between
two positions, i.e.,-first and second positions,
whereby when the roll is moved left and right at the

15 second position, it strokes the tube 103 to effect
pumping. However, in that case, it ielnecessary to
form the cam portion 105b of larger size in order to
displace the roll 101:1argely enough by the.cam oortion
105b. As in this_example, when the roll 101 is

20 displaced at three stages by the cam portions 105a,
105b, it is possible to displace the roll 101
sufficiently and smoothly by means of the cam portions
105a, 105b.

By the way, when the ink is expelled, the filters

25 .within the oozzles_and_the ink cartridge work as the
floﬁ resistance, and it usually takes about one to

three seconds until the completion of ink discharging.



5 positional control of the carriage, a fixed suction recovery state can
be al ways reproduced w thout having to provide any special sensing neans.
Further, since the tube is automatically opened upon term nation of the
punp run, and the tube is not 10 strgged in the return run, the ink can
be prevented fromflow ng back w thout adding any extra conponents. <Sixth
exanpl e> A sixth exanple of the present invention will be described bel ow
with reference to Figs. 20 to 29. This 15 exanple is an application
exanple to an ink jet recording apparatus. Fig. 20 is a perspective view
showi ng t he mregncesothéhgolnk1pet isemovedndefimatahighapeaeti ngand t his

exanple. 201 is a right side plate and 202 is a |left side 20 plate. 203
is a platen gsebppednaficectlgnbelfosei thentredilall012®Gedames Muk efrol | er
shaft formed around the center of the platen roller, the left and right
engagement with the left end of the cam portion 105a,
thereby waiting for the completion of ink discharge, a
5 greater negative pressure will occur, févorably for the
removal of dirt adhering to the nozzles and the removal
of thickened ink due to drying. Further, the amount of
expelling the ink can be controlled by disengaging the
roll 101 out of the left end of the cam portion 105a
10 during the expeliing of ink, but without waiting for'
its completion.

In this example, since a tube pump is used, and a
selector for selecting whether to effect pumping is
comprised of the roll 101 itself which strokes the tube

15 | 103, the pump means can be constructed with less number
of parts and cheaply. |

Also, since the tube 103 is disposed in parallel
to the scan direction near the scanner 278, and the
pumping is effected using the mqvement region for the

20 normal printing, the long enough tube can be
efficiently laid out, and the sfroke of squeezing the
tube 103 can be sufficiently obtained.

By the way, owing to a spring nature of the forked

. claw of the gripper 262, it is not easy to separate the
25 scanner 278 and the'carriage 212, 238. However, since

both may be'possibly'separated upon an event that the

user touches them by hands, it is monitored whether the



ends being supported by the left side plate 202 and the right side plate
203, respectively 205 is a paper 25 feeding notor, which is supported by
the right side plate 201.-to rotate the platen roller shaft 204 via a gear
train, not shown. 206 is a paper guide @oow ded - 24 - along the

peri phery of the platen roller 203. 207 and 208 are pinch rollers, which
are pressed down against the surface of the platen roller 203 at a
predet erm ned pressure by a spring, not shown. A recording sheet 209 5

as the conveyed nediumis supplied froma direction of the arrow 210,
inserted froophetedepatthe ofl dihen sesisanr Itkfis Alelded Bubee 8t e 206,
carried between the pinch rollers 207, 208 and the platen roller shaft 204,
and conveyedpiredeltervicied ddmingduring @ne Scan the scanner

278. If it is shiélded only once, it is judged that
the scanner 278 and the carriage 212 or 238 are
5 separated, Whereby the scanner 274 is stopped and a

relief sequehce is entered. Where the recording
operation continuously occurs_with the black carriage
212 immediateiy before its jﬁdgément, the scanner 278
is moved to the right by the amount of roughly 350mm.

10 'During its movement, the gripper 262 comes into contact
with the grip portion 236, directly pressing the black
carriage 212 and moving it to the right. Thereafter,
the grip portion 236 makes contact with the forked claw
I of the blackigripper 275, so that the grip portion

15 236 is gripped by the black gripper 275. Further, if
the scanner 278 is moved to the right,‘the claw of the
gripper 262 get into the inside of the claw I of the
black gripper 275. The carrier motor 271 steps out by
an exceés amount of.movement,—;nd stops. Then, the

20 scanner 278 is reversed ahd moved to the left, together'
with the black carriage 212, and after passing by the
sensor 274, it is stopped at the initial position. At
the same time, the platen roller 203 is rotated to
exhaust the sheet, and a new sheet 209 is supplied to

25 prepére for-the.next recor@ing, On the other hand,
’Where.by récording.operation 6ccﬁfs with the color

carriage 238 immediately before the previously-



10 gui de shaft having a dianmeter of 10mm as a gui de nmechanism its ends
bei ng supported by the left and right side plates 201, 202. 212 is a )
~carriage for black ink as a functional elenent nmounting carriage. Referring
to Fig. 21, the 15 details for the cgyiage for black ink 212 will be
described. This carriage for black ink 212 has a black ink cartridge 213
mounted. 224 is a cartridge hook which serves to press the cartridge 213
onto a contact portion 226 |ocated within the carriage 212. Upon 20
pressing a button 227, an engagi ng portion 230 gets out of a square hole
229 provi dedmentibaedajudgementty, the tdodnride 2DP8kid2?dovedr defited around a
fulcrum228 in a direction indicated by 231. Wth this hook 224 |eft

opened, the Bb5Qmh.i nTheadatitége privass iiscidentticad 86 thathefcihe age 212
from upward, and upon closing the hook 224, the cartridge 213 is pressed
agai nst the E@hi&@toﬁoﬁhﬁobl29$aﬂﬂ?@iﬁgﬁeﬁﬂzrﬁﬁe§GPV¢hge§¢ﬁéb2§9, 100

In this way, even if the scanner 278 and the carriage
5 212 or 238 are separated apart upon an unforeseen
eveﬁt, the relief sequence is automatically carried out
to enablé the recérding'operation.'
As above described, in this example, a suitable
carriage is selected, depending on the kind of
10 recording signal, to effect the recording. Such
selection may be effected in acco;dance with the
operation mode of the fecording apparatus. Also, in
this example, the recording head fo# the color ink
' carfridge 244 used is a.head having the nozzles of
15 different colors arranged longitudinally, which head
has a smaller ﬁidth than in the lateral arrangement,
and therefore has the effect that the whole apparatus
can be made compact. |
i; this example, because the first and second
20 standby positions where the carriages 212, 238 are held
are provided apart at both ends in the scan direction
of the scanner 278, the carriage 212 can be sihply
attached to or detached from the scanner 278 dnly by
causing the scannér'278 to scan in one direction or the
25 : other'directiqn, whgreby thg whole apparatus can be
further simplified:;n&;mihﬁﬁ%uéized-‘

As will be clear from Fig. 25, in the coupled



- 25 - project out of the carriage 212, these pins being fitted into

~tooling holes of an alum numplate as w |

t he

be described | ater which are

annexed to the cartridge 213. The cartridge 213 is positioned against 5

the root of

the pins 299, 100. 232 is-a4Rl exible cable, which is fle

xed in

accordance with or follow ng the novenent of the carriage 212. The flexible
cable 232 is disposed within the carriage 212 with the contact portion 226
formed at the end portion, thereby 10 giving an ink discharge sign
the functional elenent.driving gnal fron1the substrate, not_shown

cartridge 21F5tatR %%Fwﬁﬁﬁet9%25ﬁ8§nﬁft £i78g e

|ntegrat|on
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scanner 278 is contained within a projection space of
the carriage 212 in a direction perpendicular to the
scan direction of fhe'scanner 278, namely within a
projection space of the carriage 212 in the front-to-
back direction of the paper face in Fig. 25. As
previously described, a belt stop 264 (see Fig. 20) as
the receiving portion of the driving force of the
scanner 278 is disposed ihtermediately ih the left and
right directions éf the scanner 278, so that the belt
stop 264 naturaliy'interposes within the_prqjection
space of the carriage 212. This results iﬁ a shorter
distance between the belt sfop 264 for receiving the

driving force and the gravitational center of the

carriage 212, thereby serving to suppress the moment

occurring between the belt stop 264 and the bearing
268, 269 upon scanning of the scanner 278, together
with the carriage 216, which is advantageous for making
their scannings smoother. Since the gripping position
between the gripper 262 and the grip portion 236 is
also located within the projection space of thg

carriage 212, the occurrence of the swinging motion of

- the carriage 216 can be suppressed upon scanning of the

carriage 216, together with the scanner 278. This is
also the case when the §Canner 278 and the carriage 238

are coUpled. And because the intermediate portion to

al as
to the

&he paroiage ;2521 othepe

grip



15  236. The hole 235 is a long hole extending vertically, and the grip
portion 236 extends outwards froma wall portion of the carriage 212. Al so,
237 is a hole provided on the carriage 212 through which the guide shaft
211 extends, with the inner dianeter beagg-set to 20 10. 2mm t o produce
no frictional |oad upon integration with the scanner 278. By fitting the
gui de shaft 211 into the ‘hole 237, the carriage 212 is sw ngably engaged by
the guide shaft 211 as the guide nechanlsn1 and held with the | ower

swi nging notion restricted at a 25 position on the cap 277 (see Fig. 20)
as her ei naf t¢tie destt i dmd ntghtf ofsthet agdbnegoli78i @@n T is a sensor
shielding plate for black carriage for shielding a - 26 - ght

transmni ssi orselgetivaty pesedi aa respective Q§Cupatlon Spaces o
both carriages 212, 238, the scanner 278 can be reduced
in size in the left and right difections thereof. -

5 Further, when the scanner 278 and the carriage 212
are coupled, it is preferable that the_gripper 262 and
fitting shafts 259, 261, 263 on the scanner 278 side,
and the grip portion 236 and fifting holes 234, 233,
235 on the carriage 212 side, should be preset with the

10 positional relation thereof so as to have a flttlng
sequence as follows. First, the fitting hole 235 which
is a long hole and the fitting shaft 263 are fitted to
position the carriage 212 in the front-to-back
direction of the paper face in Fig. 25, then the

15 fitting holes 234, 233 and the fitting shaft 259, 261
are fitted'to position the_carriage 212 in the vertical
direction of Fig. 25, and thereafter or at the same

~time, the gripper 262 is caused to grip the grip
portibn 236. In this way, for the d:awable/releasable
20 engegement of the carriage 212 with the scanner 278, it
is favorable that the carriage 212 is positioned before
the gripper 262 grips the grip portion 236, to regulate
the relative peSitional relation between the carriage
_212 and the scanner 278, in the'respeet of assuring
25 ‘such drawabie/releaseble engagement. lAlsd, this is the
case as well with the couplihg between the scanner 278

and the carriage 238. Note that in Fig. 20, the



wi Il be described later. In Fig. 20, 238 is a carrier for color ink, on
which a color ink cartridge 244 is nmounted. This 5 carriage 238 wll be
described below with reference to Fig. 22. The carriage 238 has a simlar
shape to that of the carriage for blackgygnk 212 as shown in Fig. 21, and is
only different in that 239, 240 and 241 are fitting holes with the scanner
258, and the fitting 10 hol es 239, 240 are inversely disposed in the

| ateral position to those of fitting holes 233, 234 for the carriage for
black ink 212. The hole 41 is a long hole extending vertically. 243 is a
gri p portiongypieRgPERhEEES 260, WaEds 26BMand\aiHe paripmer 262 hencthei age 15

238. 280 is a sensor shielding plate for color carriage. A so, the
carriage 238gtanfesy2i6dsiideh arehalefeyiendest with lsynhls 7,7 Bi €he
carriage 212, and by fitting the guide shaft 211 into this hole, the
carri age 212Dj sasdi wheblfi teiggyddlies 249, 23% R tand the grip
portion 243 on the carriage 238 side correspondingly
5 are referenced with symbols E, F, G, H.

while in this example the ink cartridges 213, 244
are mounted on the carriages 212, 238, it will be
appreciated that the cartridge 213, 244 or the
recording head as such may'be transferred by the

10 scanner 278, and selectively coupled to the scanner
278, without_provision of the carriages 212, 238.
Also, while in this example, means for coupling the
carfiages 212, 238 with the scannef 278 and means for
restraining them to the cap position were a'gripper 262

15 having a forked claw madé of resin, it will be
appreciated that they are limited thereto, ana
coupling/separating means may be also encompassed as
implementable meané, inéluding, for examplé, a system
of openi;é and closing the forked cléw, using a

20  solenoid, and a system of utilizing the suction force
between an electromagnet and the metal.

Also, the functional element is not specific in
any way to the recording head alone, but for example,
an image reading sensor may be provided as the

25 'fuhctional element to constitute an image reading

device. Also, one of the carriages 212, 238 may be a

carriage dedicated for the ink jet recording head, the-



20 211 as the guide nmechanism Also, a cap, |ike the cap 277, disposed
at a position opposed to the carriage 238 in Fig. 20, has a first standby
position on its upper surface, for restricting the swinging notion of the

carriage 238 downward and holding it. 2545 _ The bl ack ink cartridge
213 has an ink tank for receiving the black ink and an ink jet recording
head as the functional elenent to discharge the bl ack ink. - 27 - The

ink tank has internally a sponge, not shown, for containing the ink.
i nk amounts to, for exanple, 100 sheets of recording paper 209
- of A4 size irother thedngra ntangiadge sdedicatdiiaforgtheudinage readimat e,
shown, provided in the cartridge 213, has a tooling hole for the carriage
212. Further head. The carriages 212, 238 may be identical, with

-capacity of

10

15

20

25

one of them as the reserve. As the functional elemeht,

an image reading head having different resolutions of
300dpi, 350d4ip, 600dpi, 720dpi, for example, may be
replaceably provided, of a redording head capable'of
disqharging_different kinds of the ink, for example, a
recording head for the discharging of dense black ink,
for the discharging of yellow, magenta.and cyan inks,
for the discharging of yelldw, magenta, cyan and black
inks, or for the discharging of light black ink may be
replaceably provided. Of course, the recording head
may be in any of various forms including a thermal
head.

Further, an auto-changer to selectively move a
plurality of functional elements may be provided at a

site on the end portion of the scanner 278 in the scan

_direction,'and with its auto-changer, the functional

element moved to that site may be coupled with the
scahner 278. ' |

<Seventh ekamp1e>

Figs. 30 to 33 are views for explaining a seventh
example of the present invention.

In this example, the relation between a scanner
278 and the carriages 212, 238, and the feeding
mechanism of the recording sheeﬁ 209, are the same as

those of the sixth example as heretofore described,

The

not



substrate having a contact point, not shown, corresponding to the contact -
portion 226 is secured in parallel to this alumnumplate. 10 ~The
color ink cartridge 244 has a black ink tank, a color ink tank, and a color
ink jet recording head as the functional 4gl enent, wherein the respective
ink tanks are different fromthe ink tank 213 for the black ink cartridge
as previously described, and can be 15 repl aced by detaching themfrom
the color recording head. The ink tank has an internal sponge structure,
i ke that of the black ink cartridge.213. Wthin the color tank is forned
t he i nk receiwtiexpia cbhikéd gpayes| arne nefermeaceddwdyhn lilikes numetdbs,
respective i nks 20 are supplied fromthe sponge accommodated wi t hin such
‘areas via an ank thegfopsrthis ekamphe wéllr beopdilyy deswribsd ekmi ng now
to Fig. 20, the scanner 278 as a scan-type carrier will be described. In
Fig. 20, - connection with different portions.
| Fig. 30'is a perspective view shdwing the essence
5 of an ink jet recording apparatus according to the
present invention. When a black ink cartridge 213 is
capped with a cap 277, a pressure cap 110 molded of an
elastic material and secured to a side plate 201 is
pressed against the side face of the black ink
10 cartridge 213. On the side face of the black ink
cartridge 213, there is an opening, not shown, at a
position corresponding to the pressure cap 110, whereby
a pressure applied into this opening presses the liquid
face of the ink provided inside, to discharge the ink
15 frbm the nozzles. 121 is a pressure pump, wherein if a
slide arm 113 is moved to the right in the figure, a
positive pressure wiil_occur, and the pressure pump
becomes in communication with the pressure cap 110 via
a communicating pipe 111. Such pressure-pumps are
20 generally well known, including, but not specifically
limitative to in this example, a combination of a
bellows and a one-way valve, and a piston type. The
slide arm 113 has a leaf spring 116 secured, with a
selector 114 fotatebly supported and urged to the left
25 in the figure_by_a_sp;ing;fﬁot shdwn; 115 is a dowel
extending upward frommthe séanner 278, which is omitted

in this figure;



25 bearings 268, 269 to the left and right of the scanner 258 are fitted
into the guide shaft 211. Al so, an upper guide 267 can slide along a rai
270. 265 is a - 28 - belt, which is secured to a belt stopper 264 as the
recei ving portion of driving force |ocatgd internediately in the left and
right directions of the scanner 278. The belt 265 is hung at one side
around a 5 notor pulley 272, the other side being hung around a tension
pul l ey 273 biased toward a direction of stretching the belt owing to a
spring, not shown. By driving the carrier notor 271, the scanner 278 is
moved in the nmai nRefagrdngeaoworto Fgs.s 31 se32cand 88| dthg 10 plate for
produci ng an out put signal for the positional control of the scanner 258 by
shi el di ng t hepepatiah of the selector 114 will be described below.
The selector 114 is rotatable around a center l1ll4a, and
is stable in an attitude as shown, because of a bend
5 116a of the leaf spring 116 engaging a notch 114 in
Fig. 31, of two notches 114b, 1l4c. The position as
shown in Fig. 31 corresponds to the first position of
the selector in the sixth example. Also, the selector
114 has two cams 1144, ll4e which can force their way
10 into the motion locus of the dowel 115. If the dowel
115 in the printing area is moved to the right out of
the printing area, the dowel 115 comes into contact
with a cam 114e of the selector 114 out of the printing
area, and presses down the cam ll4e along the slant
15 surface. The selector 114 is rotated in a
.counterclockwise direction, but is returned to the
first position by the leaf spring 116 at the moment
when the dowel 115 gets out of engagement with the cam
1l4e of the selector 114. Thereafter, if the dowel 115
20  is moved from the right of the selector 114 to the left
thereof, it comes into contact with the upper side at
the right end of the cam 114d of the selector 114 to
rotate the selector 114 in the counterclockwise
direction, but is returned to the first position again
25 by the spriqg“llﬁ, upon paQSing therethrough. Then,
the dowel 115 comes into contact with a right lower

slant surface of the cam ll4e of the selector 114, to



path of the Tight transm ssion type hone position sensof 274. In Fig. 26,
101 is aroll as the pressing portion 15 which is held novably in up and
down directions in the figure in a rear extension 150 of the scanner 278.

105 is a camforned of a menber secured4B the printer to restrict the
101. Referring to Fig. 27, the roll 101 wll
be described 20 bel ow. The rear extension 150 of the scanner 278 is
formed with a slit 150a extending vertically,

verti cal

position of the rol

by a shaft 10la of the roll 101 (hereinafter referred to as a "rol
102rotatel the splesgoreddidedn @ tHloclmisexdirecbionsatof the 25

shaft").

. scanner

278,

for biasing the roll shaft 10la to the left in the figure.

the slit 150a bei ng engaged

The

leaf sprint tBbshhimewoTsendding dRodh STEURIQE thid r o$%- 10%h@Rabl y bet ween

a first

10
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since the leaf spring 116 is engaged in a notch 1l4c of

the selector 114, the selector 114 becomes stable in
the shown state. This state corresponds to the second
position of the sixth example as pfeviously described.

Thereafter, if the dowel 115 iS'moved to the left, it

comes into contact with the left end of the cam 1144 of

the selector 114 to rotate the selector 114 in the
counterclockwise direction to return the dowel 115 to
the first state. From the state of Fig. 32, if the
dowel 115 islmoved to the right, the dowel 115 and the
cam 114d of the selector 114 are meshed, as shown in
Fig. 33. Further, if the dowel 115 is moved to the

right, the slide arm 113 is moved to the right to

. produce a positive pressure in the préssure pump 112.

If the discharging of the ink from the nozzles is
terminated, the dowel 115 is moved in the right
direction. Tﬁe slide ;;m 113 is slid to the left by a
spring, not shown, and the selector 114 is rotafed in
the counterclockwise direction by the dowel 115
abutting against the left end of the cam 114d, thereby
returning to the first position. Then, if the dowel

115 is moved to the left again before the selector 114

returns to the first positioh, the slide arm 113 is

also moved to the left, so that multiple pumpings can

be consecutively effected.



- - 29 - position indicated by the solid Iine and a second position indicated
by the two-dot chain line. 262 is a resin gripper, secured onto the scanner
278, for gripping the grip portions 236, 243 disposed 5 on the black ink
carriage 212 and the color ink carriage £88, respectively, by neans of a
forked claw. Fig. 25 is a front view showi ng the state where the scanner
278 and the black ink carriage 212 are connected. The grip portion 236 of
the carriage 212 10 abut s agai nst a stopper portion 298 of the scanner
278, and-is held therein. Nanely, the cartridge 213 is positioned with
respect to the caWhidge il Xhigniexample thetuse oficanoordiépapiynduryd, 100,
and the carriage 212 is positioned agai nst the stopper portion 298 with 15
respect to tWéSsﬂéﬂﬁeriZV&illﬂhﬁfﬂﬁégtﬁﬁﬁpécﬁhﬂtn ef ovaraldaAgBathyg, the

recordi ng can occur at the correct .
of a pump itself can be shortened by increasing the

diameter of a pump chamber, resulting in an effect of
5 having a smaller installation space than the sixth
example as previously described.
Also, while in this-examplé the use of a pump for
producing positive pressure was made, it will be
- understood that a pump for'produciﬁg negatiVe pressure
10 can be used to providé a Qommunicatipg pipe in
communication with a cap 277, while attaining the
exadtly same effect.
' <Eighth example>
In Fig. 34, 281 is a black ink cartridge
15 constituted similarly‘td the black ink cartridge 213 in
the sixth example as previohsly described. This
cartridge 281 is-laid on the upper portion of a
cartridge stacker 285. A taper portion 296, contacted
by a sca;;er 282.as the carrier described below, is
20 formed on the lower portion of the black ink cartridge
281. The cartridge étacker 285 is provided with a
magneto 290, which can absorb an iron plate, not shown,
provided oh the surface of the black ink cartridge 281.
Also, the cartridge stacker 285 is provided with the
25 guides 292 to sandwichi#-cartridge 281 therebetween to
_ position the cartridge¥28is - Provided on both sides of

the cartridge stacker 285 are ribs 285A, which are



position of the paper 209. In the state where the scanner 278 grips the
grip portion 236 of the black ink carriage 212, the fitting shafts 259,
261, 263-of the 20 scanner 278 are fitted into respective fitting hol es
234, 233, 235 of the carriage 212, so thgp the scanner 278 and the carri age
212 can be scanned as a piece. On the other hand, when the col or ink
carriage 238 and the scanner 278 are put together, the gripper 262 grips

t he 25 grip portion 236, and the fitting shafts 260, 261, 263 of the
scanner 278 are fitted into respective fitting holes of the col or ink
carri age 238 figtaddnthgramres 286 3foxrmed obaAnsddes plate 2@B. gri pper
262 and the fitting shafts 259, 261, 263 form an engagenent nechani sm for
restricting ke SEankpidgenstacker 282 igrsiidableimp and down along

. the grooves 286. The cartridge stacker 285 is urged
upward by urging means, not shown, and abutted against
5 and stopped by a stopper 288 extending outwards from
the side plate 287. Also, the stacker 285 is formed
with a taper portion 295 contacted by the scanner 282
described below.
282 is a scanner as the carrier, Whigh is
10 supported on the guide shaft 211 and is scannable in
the axial direction of tﬁe guide shaft 211 by the belt
265. The scanner 282 has_a éhape of.axial symmetry
with respect to an intermédiate.wall 293 as the
boundary. 284 is a contact point portion, its contact
15 points lying on both sides.of the infermediate wall
293, left and right. The contact points of the contact
point portion 284 and the contact points pro#ided on
the side face of the black ink cartridge 281 are
located correspondingly, and upon contact of both, a
20 recording signal is senf through a flexible cable 291
to the black ink cartridge 281. 283 is an
electromagnetic magneto.embédded into the intermediate
wall, from which an on/off signal of electromagnetic
- force is sent via the flexible cable 291. 1If its
25 electromagnetic force is turned on, it can pull and fix
the iron plate 294 provide¢ on the cartridge 281. At

the same time, the good electrical contact between the



238, when the carriage 212, 238 located on the cap-as 5 the first or
second standby site is coupled with the scanner 278 and nounted thereon.
275 is a resin black gripper for restraining the black ink carriage 212 at
a position as shown in Fig. 20, and 279 % a color gripper for restraining
the 10 color ink carriage 238 at a position as shown in Fig. 20 as well.
The bl ack gripper 275 and the color gripper 276 are in the mrror inmage
relationship in the shape, with the their operations being identical, and
therefore the black gripper 275 is only described. 15 Figs. 23Ato
23D are frontcontawst Shoimt opdheionr! 28doanetivec contaay ippiiots | tak@86 of
the black ink carriage 212, the gripper 262, and the black gripper 275,
wherein the remascwing otooh puklingr fagee2s ithadnittime | ikQMelsigure.
Fig. 23A shows the state where 20 . the black gripper 275 restrains.the
carriage 238.tapRfe BeFkien cprwtheoscanaep 28R yhighe cazy maki LOMBRQL of

with a taper portion_295 on the cartridge stacker 285.
5 Like the sixth example as previously described, a color
ink cartridge, not shown, is laid on a cartridge
stacker; not shown, on the opposite side of the black
ink cartfidge 281 in the main scan direction. In
operation,.the black'recbrding with the black ink
10 cartridge 281 and the color recording with the color
ink cartridge are equivalent, and therefore the black
recording will be only described below.
First, if the power is turned on, the scanner 282
is moved to the initial position, as in the sixth
15 example as previously deS&ribed. If a recording signal
is input, a determination is made whether the recording
signal is for the black recording_or the color
recording, whereby the scanner 282 is moved toward a
corresponding ink cartridge. 1In the case of black
20 recording, when the scanner 282 is moved toward the
black ink cartridge 281, the taper portion 297 of its
scanner 282 and the taper portion 295 6f-the cartridge.
- stacker 285 are contacted, so that the stacker 285
fallé down, and the taper portion 297 of the scanner
25 282 enters between the taper portions 295, 296. And
| the cartridge 281 is moved on the upper portion of the

scanner 282. If the electromagnetic magneto 283 is



the grip portion 236, and thus-is opened outside. Fig. 23B shows the state
where the scanner 258 cones closer to the carriage 212, the forked claw of
the gripper 262 25 bei ng about to enter the inside of the claw | of
opened bl ack gripper 275. Fig. 23C showssphe state where the scanner 258
cones further closer thereto, the gripper - 31 - 262 gripping the grip
portion 236, the claw | of the black gripper 275 being further spread
apart. Thereafter, if the scanner 258 is noved reversely as shown in Fig.
23D, the carriage 212 is scanned 5 integrally with the scanner 258.
Then, if the woemdbronr5sti theé upofint whendthe chetecghbedmweemdther, t he
carriage 212 is noved fromthe scanner 278 toward the bl ack gripper 275, as
opposed to.t gonract mi!pt%(;%gé, 289 occurs, the cartridge 281 is

secured onto the scanner 282. Since the suctionlforce
of the electromagnetic magneto 283 is stronger than
5 that of a magneto 290, if the scanher 282 leaves away
| from the stacker 285 in this state, the cartridge 281
is also moved together with the scanner 282. In this
way, after the scanner 282 and the cartridge 281 ére
integrated, the recording operation takes-place as in
10 the sixth example.
. In this example,.because one flexible cable 291
can be commonly used for_both the black ink cartridge
281 and the color ink cartridge, there is an effect
that the constitution of the apparatus can be
15 simplified. Also, since the ink cartridge is directly
~ attached to or separated from the scanner 282, the
capacity of ink can be increased by the weight of the
carriage, as compared to the sixth example as
previously described, so thaflthe ink é;rtridge with a
20 greater capacity can be employed for the recording. As
a result, the running cost is lower, and the
replacement of cartridge is less trodublesome.
(Embodiments of the present invention)
The embodiments of the present invention involves
- 25 the equipments with scan—type'carriers in the forms of
(1) to (13) as follows.

(1) An equipment with a scan-type carrier of the first



Thus, every time the scanner 258 approaches to the 10 bl ack gripper 275,
the carriage 212 is transferred. In Fig. 20, 277 is a cap for capping the
recordi ng head of the black ink cartridge 213 to protect it agai nst drying.
For the color ink cartridge 244, a cap, g®t-shown, is also provided. The
cap 277 cones 15 into contact with the head face of the recording head
in the black ink cartridge 213, when the black ink carriage 212 is in the
cap position restrained by the black gripper 275 by cam neans, not shown,
and the cap 277 is retracted when the carriage 212 is unrestrained 20

and | eaves t lferh dakvigig HiRy stén-thipe cgxr2ier i Sor ossanhidgwwiiltht lae t ube
103 as the flexible nenber in comunication with the interior of the cap
277. The tubdri®ings foxde afeceivedrard & guide medibanism fokt resin which
I s capable of elastic 25 deformation, and extends in parallel to the
scan directi adlovdng fer dhe ssanriing ©f tsrld oscanotypeogarrier,

characterized by comprising a first standby region
5 where a functional element can be held at on end with

respect to a scan direction, and a second standby
region where the functional element can be held at the
other end, the guide mechanism enabling the scan-type
carrier to be moved between the first standby region

10 and the second standby region, the scan—type éarrier
being movable together with the functional element
lying on at least one of the first standby region and
the second standby region mounted.
(2) An equipment with a scan-type carrier of the

15 second form, characterized bylcomprising, in the above
first form, a functional element mounfing carriage
having an electfical contact point for enabling the
functional element to function and a mechanism for
positioning tﬁe functio;;l element at each of the first

20 and second standby regions; whefein the scan-type
carrier has the functional element mdunting carriage
laid to mount the functional element.
(3) An equipment with a scén—type carrie: of the third
form, characterized in that, in the second form, the

25 functional element moupting carriage is swingably
engaged in?£ﬁ§5§615é ﬁédﬁ%&%@m, the first and second

standby regions having a mechanism for regulating the



the color ink cartridge 244, a cap and a tube 104, not - 32 - shown, are

al so provided. Next, the operation will be described below w th reference
to Figs. 20 and 24A to 24C. Prior to the power on, the scanner 278 stands 5
still 50mmleft froma positi.on where 1 hgglight shielding plate 266 shields

the optical path of the home position sensor 274 in the figure, while the
black ink carriage 212 and the color ink carriage 238 are in the respective
cap positions, their cartridges 213, 244 10 are capped, and the roll 101
is held at the first position. If the power is turned on, the scanner 278
will nove 10@wbrgirdhaotign abvehel carrbagek the sgaprhype carrier
having an engagement mechanism for regulating the
swinging of the carriage upon mounting the carriage.
(4) An equipment with a scan-type carrier of the
5 fourth fbrm, characterized in that, in the third form,'.
the functional element mounting carriage receives an
engagement with the scah-type carriér so that a driving
force receiving portion of the scan-type carrier may
intervéné within a prdjection space of the_carriage in
10  a direction perpendicular to the scapning difection.
(5) An equipment with a scan-type carrier of the fifth
form, characterized in that, in the fourth form, the
functional element mounfing carriage effect a
regulatin§ engagément for regulating the relative
15 positional relatibn with'the scan-type carrier, before
receiving the drawable/releasable engagement ﬁith the
scan-type carrier.
(6) An equipmenf with a scan-type carrier of the sixth
form, characterized in that, in the first form, the
20 scan-type carrier compriseé an electrical contact point
for enabling the functional element mounted to function
.and a mechanism for positioning the functional element.
(7) An equipmeht with a scan-type carrier of the
seventh form, having thé scan-type carriei for scanning
25 with a driving fefce receiyed and a guide mechanism for
allowing for the Sdanﬁing of the scan-type carrier,

characterized by comprising a first standby region

4



212 (Bk) (steps S1, S2). Then, the nunber of times 15 t hat the optical
path of the hone position (HP) sensor 274 is shielded is judged, and if it
is one, the scanner 278 is reversely noved to the left (step S5), and stops
at a 50mm position (hereinafter referredsga-as an initial position) after
the optical path of the 20 sensor 274 is shielded again (step S6). On
the other hand, if the optical path of the sensor 174 is shielded twce, it
is determ ned that the scanner 278 is connected to either the black ink
carriage 212 or the color ink carriage 238, and further the on/off timng
25 of theprondded siidimla dundionakelefantsmputdgdng Hergiligge e is a
gap of 20mm between the shielding plate 266 and the shielding plate 279 in
the state whigh the functional element can be mounted and held at

one end with respect to a scan direction and which is

swingably engaged in the guide mechanism and a

5 mechanism for'regulafing this swinging motion, the

guide mechanism enabling the scan-type carrier to be

scanned between the first standby region and an

information processing area on which the functional

element operates, the scan-type carrier mounting
10 integrally the functional element at the first standby

region and having an engagement mechanism for

regulating this swinging motion.

(8) An equipment with a scan-type carrier of the eight

form, having the scan-type carrier for scanning with a
15 driving force received and a guide mechanism for

allowing for the scénning of the scan-fype carrier,

characterized by having a first standby region provided

with a functional element mounting carriage on which

the functional element can be mounted and held at one
20 end with respect to a scan direction and which is

swingably engaged in the guide mechanism, and a

mechanism for regulating this swinging motion, the

guide mechanism enabling the scan-type carrier to be

scanned between the first standby region and an
25 information processing area on which the functional

element operates, the¢scan-type carrier mounting

integrally the functional element on the first standby



‘where the scanner 278 and the carriage 212 are connected, while there is a
gap of 6mm between the shielding plate 266 and the shielding plate 280 in
the state where the scanner 278 and the carriage 238 are 5 connect ed.
Accordingly, it is-judgeable which of thggcarriages 212, 238 is connected
to the scanner 278 at the timng of 'shielding the optical path of the
sensor 274. \Wen the black ink carriage 212 (hereinafter 10 referred to
as "Bk carriage" or "black carriage") i's connected, the black ink carriage
212 is noved to the cap position after the shielding plate 266 passes by

t he sensor 2%edixmrepmill ha3ilng dhtengagemeatr meghadlizn sfarestrai ned by the
bl ack gripper 275, the scanner 278 15 Is reversely noved to the left
(step S5), amegulatindgicthpsiswinging motibe, semdofurthers tdte el ded agai n,
the carriage 212 is stopped at the initial position (step S6). On the other
hand, when tmngﬂ%gnq;ﬂ@%gm¢mgg@ounting carriage receiving an

engagement with the scan-~type carrier so that a driving
5 force receiving portion of the scan-type carrier may
intervene within a projection séace of the carriage in
a direcfion perpendicular to the scanning direction.
(9) An equipment with a scan-type carrier of the ninth
form, having the scan-type carrier for scanning with a
.10 driving force receiving and a guide mechanism for
éllowing for the scanning of the scan-type carrier,
characterized by comprising a first standby region
provided with a functional element mouhting carriage on
which the functional element can be mounted and held at
15 one end with respect to a scén direction, the guide
mechanism enabling the scan-type Carrie; to be scanned
between the first standby region and an information
processing area on which the functional element
Operétes, the scanétypé carriér mounting-intégrally tﬁé
20  functional element in the first standby region, and the
functiona; element mounting carriage receiving an
engagement with the scén-type carrier so that a driving
force feceiving portion of the scan-type carrie: may
intefvene within a'projection space of the carriage in
25 a direction perpendicular to the scanning direction.
(10) An equipment with a scan-type carrier of the

tenth form, having the scan-type carrier for scanning



238 is connected, it is reversed at a 50nmright 20 position after the
shi el ded plate 266 passes by the sensor 274, and noved to the left (step
S9). And the color ink carriage 238 (also referred to as a col or carri age)
is noved to the cap position (step S10).spAfter the color carriage 238 is

restrai ned by the color 25 gripper 273, the scanner 278 is reversed
again (step S5), and stopped at the initial position (step S6). In this
way, in the state where neither of the - 34 - carriage 212, 238 is

connected to the scanner 278, the scanner 278 is only noved and stopped at
the initial posthiandrivingeforte receiwgd and er geigde sechandsmdan t he
scanner in the power-off state by any unforeseen 5 accident, the carrier
212, 238 is 1# ng ofefcthe scanning of the scan-type carrier,
characterized by compfising_a first standby region
proﬁided with a functional elemeat mounting carriage on
5 which the functional element can be mounted and held at
one end with respect fo a scan direction, the guide
mechanism enabling the scan-type carrier to be scanned
between the first standby regioﬁ and an information
processing area on which the functional element
10 operates, the scan-type carrier mounting integrally the
functional element in fhe first standby.region, and the
functional eleﬁent mounting carriage effecting a
regulating engagement for regulating the relative
positional relation with the scan-type carrier, before
15 receiving the drawable/releasable engagement with the
 scan-type carrier. |
(11) An eqﬁipﬁent_with a scan-type carrier of the
eleventh form, having the scan-type carrier and a guide
mechanism for allowing for tﬁe scanniﬂé of the scan-
20 type carrier, characterized by comprising a first
standby position on which an ink jet head can be
mounted at onelend with respect to a scan direction, a
second standby position on which the ink jet head can
be mounted at the other end, a cap mechanism for acting
25 on and capping'the ink jet head at the first standby

position, and a cap mechanism fof acting on and capping

the ink jet head at the second standby position, the



correspondi ng cap position and restrained, and then the scanner 278 al one
is moved to the initial position and stopped therein. If a recording signal
is input, the recording 10 signal is discrimnated to see if it is for
the bl ack recording mainly such as the-tggt-or ruled line or a color inmage
signal (step S7, S8), wherein in the fornmer case the scanner 278 is scanned
to the cap position of the black carriage 212 and integrated with the bl ack
15 carriage 212 (step S16), while in the latter case the scanner 278 is
scanned to the cap position of the color carriage 238 and integrated with
the col or carguiste msthanism a1ahling: thecseanetyPgecarrieds$q £& et ract ed

fromthe cartridge 213 or 244 used for the recording 20 step S17, S14).
In the reconﬂQKFQMh¢¢W¢QPtﬁb@kféﬁﬁFi%Eénéhz,P?ﬁéthBoPBPné%ﬁx#%%PQ$roug%

128 nozzles, and if the recording_ occurs, for one scan_(step S18), the paper
209 is fed bystErEiRbAPEEtiQR G genaphing the 538" b pe"RartVer L5 PP

be moved integrally with the ink jet head located at
5 either of the first standby position and the second
standby position. | .
(12) An equipment with é scan-type carrier of the
twelfth form having the scan-type carrier and a guide
mechanism for allowing for the scanning of the scan-
10 type carrier; characterized by comprising a first
standby position dedicated for carriage on which an ink
jet head can'be mounted at one end with respect to a
scan direction, a second standby position dedicated for
carriage on which a functional elemenf different from
15 the ink jet head can be mounted at the other end, the
guide mechanism enabling the scan-type_carrier to be
moved between the first standby positidn and the second
standby position, and enabling the SGan—type carrier to
be moved integrally with a carriage located at either
20 of the fifst étandby position and the second sténdby
position. '
(13) An equipment with a scan-type carrier of the
thirteenth form, characterized by comprising the scan-
type carrier, a first standby positién where a first
25 functional.element can be mounted at one end with
respect to a scan directi&h, a second standby position

where a second functional element can be mounted at the



and the next recording is effected (step S18). |If the 25 recording for
one page is term nated, the paper is exhausted (step S19, S20), and if the
recording is continued, a new paper is fed (step S24, S25). |If the -
35 - recording is termnated, the scanheg9 248 is noved until the black
carriage 212 cones to the cap position (step S26), and after the bl ack
carriage 212 is restrained by the black gripper 275, and capped with the
cap 277 5 (step S27), the scanner 278 is scanned to the position at the
power -of f, and stopped (step S28). Then, the power is turned off (step
S29). On t he otihesr erghd,a tgwidectechanismt forhenablingckhei s§8 YRR cur s
by col or superinposition in the order of black, cyan nagenta 0] and
yel low, by feenmien Ho hedroved fegtwean the(first standby position

and the second standby position, and selection means
for selecting the functional element located at either
5 of the first standby position and the second standby
position in accordance with an operation mode of the
equipment or a functional element driving.signal to

aliow integration with the scén—type carrier.



areas with a greater_percentage of color image, while the recording occurs
usi ng 64 black nozzles in the area of black imge, by feeding the paper 64
nozzl es (step SA)SheelHas BeenReplacedhe rel ation between the roll 101 and the
cam 105 i s shown he cam 1056@onsi sts of ca N
105b, 105c, 105d uﬁl’mﬂumm“n« he figure, the two-dot c 'rﬁ“ﬁ?ﬁiﬁé??%'bf--;,ﬂ\swém
A representing a ocus around the center of the ﬁm;i?;@;“ﬁﬁéﬁfQO
the punping is not perforned. The roll 101 as shown in the T gure" Fsspm===!
the state before the power is turned on, which normally occurs in the
movenment regiWHATR kS GIAIMED hESphri nting above a cam portion 105a in the
hori zontal direction, and at a first position which is 25 | ocat ed
upwardly in the vérti At Kk olet oRecording naPRaretus havipghfmovesigidhce

bet ween the upper face of the cam 105a and the roll shaft 10la.. Fromthis
state Agéns é%r moving recorgf 3 tL

ng means mounte ereon for

~making the recording by discharging the ink through
5 discharge ports; and recoVery means for recovering or

maintaining the discharge dondition of the ink through
said discharge ports,'characterized.in that said
recovery meané comprises a cap for capping over said
discharge porfs, and a pump for caﬁsing pressure

10 changes to expel the ink into said cap thrqugh said
discharge ports, utilizing the movement of said

movement means.

2, An ink jet recording apparatus accordihg to

15 claim 1, characterized in that said recovery means is
provided with engaging means for engaging said movement

means to move said cap utilizing the movement of said

movement means.

20 3. An ink jet recording apparatus éccording to
claim 1, characterized'in that said pump is actuated
when said movement means moves in one direction and the
actuation of said pump is stopped when said movement
means moves in the orher direction.

25

4. - An ink jet recording apparatus according to

claim 1, éharactériééazfﬁ that,said pump is a tube pump

"« C L M 0§ %



- 36 - if the scannef Z/8 is noved to thefright toward the cap 277, the

roll shaffm§§ﬂg}@9§£§ nst t he' cam portion 105b upon Jojng ouI.Qf“thm_
scanning r or the printing, so that the H A01-POVes . L%\p'
second 5 ﬁmﬂ lm g the arrow poeati-ng to the rij ght dJOW’;].,;\(iI.i’e%tIOIEI
Further, i ontinues to nmove in a directions

277, the roll 101 returns to the first position owing to the camportion.....
105c, and the roll 101 stops.at a position directly opposed 10 to the
cap 277. If the scanner 278 is reversed and noved to the left, the rol

101 is |ifteHawpngyat kabeaandont irel 11 Faly, shrnoking esidkrtule noved back to
the first position again by the |eaf spring 102. Further, if the scanner
278 continues to nove in a reverse direction, 15 the roll 101 undergoes

a bilateral symmetrical notion
5. An ink jet recording apparatus according to

claim 4, characterized in that said tube extends along

5 a movement direction of said movement means.

6. -An ink jet recording apparatus according to
claim 2, characterized in that said engagement includes
a first engagement atate in which_said cap caps over
10 salid discharge ports, and a second engagement state in
which said capping is released, said pump being
actuated in both said first and second engagement

states.

15 7. An ink jet recording apparatus according to
claim 1, characterized in that said recording means has
heat energy geherating means for generating heat energy

as the energy for use in discharging the ink.

20 _' 8. An ink jet recording apparatus according to
claim 7, characterized in that said heat energy

generating means is electrothermal converter.

‘9. An ink jef recording apparatus comprisihg:
25 a carriage for mounting recording means for making
the recording by discharging the ink through discharge

ports;

T C L M S W



with respect to that as above described owing to a cam |ike the cam 105
provi ded on the color ink carriage 238. Accordingly, as long as the scanner
278 scans over the cam portion 105b in one direction, the roll 20 101
does not nmake contact in any way wth_tlgg tube 103. Also since the cam
105b and the roll 101 are contacted outside the printing area, there is
not hi ng whi ch nakes contact with the roll 101 during the printing, and the
cam portion 105 has no effect on the printing. Note 25 that the cam 105b
may. be provided within the printing area as far as it does not adversely
affect the printiggcarrier3for hovind amitparatringef sabdi ogrwikr be
described below. Fig. 29 shows the state where the roll 101 is

being coupled with and separated from said carriage;

a cap for capping over said discharge ports;
a flexible tube extending along a movement
5 diréction of said carrier in communication with said
cap; and | | |
pressing means, provided on said carrier, for
producing pressure chahges within said cap by pressing

said tube using'the_movement of said carrier.

10 |
-10. An ink jet recording apparatus acdording to
claim 9, characterized in that said recording means has
heat energy generating means for generating heat energy
as the energy for use in discharging the ink.
15 o

11. An ink jet recording apparatus according to
claim 10, characterized injthat said heat energy

generating means is electrothermal converter.

L |||\\ -



noved to a | ower second position by the camportion 105b. Fromthis state,

I f the scanner 278 is noved in 5 the left direction, the roll 101 is
forced down fromthe second position to a further lower third position by
the cam portion 106a. The roll 101 i s-géB8ded beneath the cam portion 105a
to abut against the tube 103 and squeeze it. The tube 103 has a squeezed 10
portion in the air tight condition, so that if the roll 101 is noved in the
|l eft direction at the lower third position, a negative pressure occurs

within the tube lying to the right fromthe roll. Note that the roll 101
at the thirdé@ﬁEﬁiﬂﬂngﬁsliﬂiiﬂﬁiﬁﬁﬁﬂﬂﬁﬁ because it 15 is located on a
hori zontal gui de surface continuing to the cam portions 105c, 105d beneath
the cam portion 18BainkfJekergrardingk apparatyse hess navensnk M8aRS: ehand,
and the punpiLng is effected, negati ve press is applied to the nozzles
of the bl ackiPRMOWIng Eeppraipd Besns,gounted Fhanadt, 49% MU Hor2l 6s i s

the recording by discharging the ink through discharge

5 ports, and recovery means for recovering or maintaining

the dischargé condition of the ink fhrough the

dischérge ports. Recovery means comprises a cap for

capping over the discharge ports, and a pump for

causing pressure changes to expel the ink into the cap

10 through the discharge ports, utilizing the movement of

the movement means.
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compul sorily expelled until the negative pressure is gone. After expelling
the ink, the roll 101 returns to the first position owwng to the cam
portion 105b. Thereafter, the scanner 278 and the black ink carriage 25
212 are coupled to effect punping likew se. At this tjme wsince the-cap)i s
open to the atnosphere, every tine the tube 103 is strpKed & GIHENLQD,
t he ink - 3 - within the cap 103 is noved to the |
at nosphere open suction is performed several tines, al
within the tube is expelled fromthg leeft end. Wien the ink is expelled
fromthe color ink 5 cartridge-%eth operation is exactly the sane as
above, al t hough—+—s—entyqreversed left and right. In this exanple, the
roll 101 is digplaced at '

o
U

1

—306
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t hree stages between three positions, i.e., first, second and third
positions, wherein when the roll is 10 noved | eft and right at the third
posttion, it strokes the tube 103 to effect punping, butlTT sﬁDUTﬂ.bﬁ ﬁ—tﬁd -
that the roll may be displaced at two stages between two pbsPFLOHS g
first and second positions, whereby when the roll is noved_Lefi “af 'ﬂLgQ£=:L
at the 15 second position, it strokes the tube 103 to effect punpi ng.
However, in that case, it i e forn1th p tion 105b of

| ar ger size ¢ lOl|éNéF gh by the cam
portion 105b. As ingthis exanpli¢ Mroll 101 |s 20 di spl aced at
three st ageg by t he jcam.porti o , It is possible to displace the
roll 101 s ’ Bans of the cam portions 105a, 105b.
By the way, filters 25 wi thin the nozzles
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flow resistance, and it usually takes about one to three seconds until the
conpl etion of ink discharging. - 39 - Thus, if theroll 101 is noved

| eft- at high speed, and stopped directly before the roll FEL-beco
engagenment with the left end of the cam portion 105a, thrﬁbgﬁm'ﬁ“ or_
the conpletion of ink discharge, a 5 gr eat er negatlvepressFuE‘g'vm”lS BEEN
occur, favorably for the renoval of dirt adhering to the~Fozze€s HeED he
renoval of thickened ink due to drying. Further, the anmount of expe '
the ink can be roll by di sengagi ng t he roII 101 out of the left end

of the cam por @%055 during the expelling of ink, but without
waiting for its c Inghls exanpl e, since a tube punp is used, and
a .

‘/10
A

/ 12

e ' <= J

—1 o) S————— l.a'l
1 e | _ i
O Q - -
2. B e
8 6~

. (.~ \‘ \____.__.____ﬁ_/
1 i LU

oo’
Cpr — )
(
-6
i




sel ector for selecting whether to effect punping is conprised of the rol

101 itself which strokes the tube 15 103, the punp neaps—can_be
constructed with | ess nunber of parts and cheaply. Al so, Eiﬂﬂggﬂﬁ@TuuQ£5@Q$
is disposed in parallel to the scan direction near the scignner 248,z:an6 the

punping is effected using the novenent region for the 20 ‘—norwad

printing, the |long enough tube can be efficiently laid out, and the stroke
of squeezing the tube 103 can be sufficiently obtained. By the way, ow ng
to a spring nature of the forked claw of the gripper 262, it is not easy to
separate the 25 scanner 278 and the carriage 212, 238. However, since
both may be possibly separated upon an event that the user touches them by

hands, it is nonitored whether the
FIG. 7
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- 40 - optical path of the sensor 274 is shielded twice at _a predeterm ned i}
timng during one scan of the scanner 278. If it is shiel dgQ SV o ool - TN N A
is jojudged that the scanner 278 and the carriage 212 or 238| &
separ ated, whereby the scanner 274 is stopped and a relief
entered. Where the recording operation continuously occurs with the bl ack
carriage 212 imedi ately before its judgenent, the scanner 278 is noved to
the right by the amount of roughly 350mm 10 During its novenent, the
gripper 262 cones into contact with the grip portion 236, directly pressing
t he bl ack carriage 212 and noving it to the right. Thereafter, the grip
portion 236 nmakes contact with the of the black gripper 275,
so that the grip portion 15 236|fr ppe by t he bl ack gripper 275.
Further, if the scanner 278 is noved to the right, the claw of the gripper
262 get into the inside of the claw l of the

FIG. 10

V—L 2a
e e
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bl ack gripper 275. The carrier motor 271 steps out by an excess._anount. of .
novenent, and stops. Then, the 20 scanner 278 is rever
the left, together with the black carriage 212, and after

sensor 274, it is stopped at the initial position. At the
platen roller 203 is rotated to exhaust the sheet, and a new sheet 209 i's
supplied to 25 prepare for the next recording. On the other hand, where
by recordi ng operation occurs mﬁth the color carriage 238 i medi ately
before the previously- - n7 judgenment, the scanner 278 is
noved | eft 350mm The Iatter pro e ntical  to that of the relief of
the bl ack carriage 212 as above descrlbed. In this way, even if the scanner
278 and the carriage ' ;9

—

Y -l | | .23/-\‘|:, el

o
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5 212 or 238 are separated apart upon an unforeseen eveﬂL*:LQkaﬁhbeﬁxm::T
sequence is automatically carried out to enable the record 4§“§@g§gtwgﬁiﬁA§¢'
above described, in this exanple, a suitable carriage is s J
dependi ng on the kind of-10 recording signal, to effect! . 7
Such selection may be effected in accordance with the operation node of the

| ' ect e‘qi*lq_, £13

e ]

recordi ng apparatus. Also, in this exanple, the recording head for the

color ink cartridge 244

used is a head having the nozzles of 15

different colors arranged |ongitudinally, whj heag.has a snmaller wdth
than in the lateral arr@ngenent, and theref as effect that the
- whol e apparatus can beiEadeSlonpact. In this exXanpl €, because the first and
second 20 st andby pdsitidns where the carriages 212, 238 are held are
(

provi ded apart at bgtf’
carriage 212 can be [si

n. t he an Girection of .the scanner 278, the

(/

b
et
——
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attached to or detached fromthe scanner 278 only by causj ===
278 to scan in one direction or the 25 ot her direction -thkﬁhyxbhé>8’c
whol-e apparatus can be further sinplified and mniaturizefl. As mi#laded

clear fromFig. 25, in the coupled - 42 - state betwee

and the carriage 212, the internediate portion to the left and right of the
scanner 278 is in ithin a projection space of the carriage 212 in a
direction perp Wyl ar, the 5 scan direction of the scanner 278,

namely within a projection space of the carriage 212 in the front-to- back
direction of the paper fface—TmFrgy 25. As prB I ously described, a belt

stop 264 (see Fig. 20) fas the receilving port|/ﬁ1 of the driving force of the
36—
~—31
/l' ’ 33
35|
M >

FG. 16 [ v

FIG. 17

@ — 31
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10 scanner 278 is disposed |nterned|ately inthe left and rlght
directions of the scanner 278, so that the belt stop 264 tural Ty, !
interposes within the projection space of the carriage 212 T ﬁwﬁfvﬂF] l
in a shorter distance between the belt stop 264 for receiVl_ng tAE 15" .|
driving force and the gravitational center of the carriage 217, thereby
serving to suppress the nonent occurring between the belt stop 264 and the
beari ng 268, 269 upon scanni ng of the scanner 278, together with the

carriage 216, which is advantageous for making 20 t hei r scanni ngs

snoot her. Since the gripping position between the gripper 262 and the grip
portion 236 is also |ocated wthin the projection space of the carriage

212, the occurrence of the sw ngi the carriage 216 can be
suppressed upon scanni ng of the 29g723;arr ge 216, together with the

scanner 278. This is alsggéfe case when the scanner 278 and the carriage

238 are coupl ed. And beca t he i ndeernedi ate portion to

' 30
B I
_—31
_——T 33
35
32

FIG. 19
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respective occupati on spaces of both carriages 212, 238, thq
~can -be reduced in size in the left and right directions ther;
Furt her, when the scanner 278 and the carriage 212 are coupﬂ
preferable that the gripper 262 and fitting shafts 259, 261, 263 on the
scanner 278 side, and the grip portion 236 and fitting holes 234, 233, 235
on the carriage 212 side, should be preset with the 10 posi ti onal '
relation thereof . so as to have a fitting sequence as follows. First, the
fitting hole 235 which is a long hole and the fitting shaft 263 are fitted
to position the carriage 212 in the front-to-back direction of the paper
face in Fig. 25, thengthe ~

&
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15 fitting holes 234, 233 and the fitting shaft 259, 261 are: ftited to-::um
position the carriage 212 in the vertical direction of Fig. 23rnand IR
thereafter or at the same tine, the gripper 262 is caused tougrlp-the g?"p
“portion 236. In this way, for the drawabl e/rel easable 20 bngagenent “of~
the carriage 212 with the scanner 278, it is favorable that the carriage
212 is positioned before the gripper 262 grips the grip portion 236, to

regul ate the relative positional reI? Eon bet«--n the carriage 212 and the
Zich drawabl e/ r el easabl e

scanner 278,/%7 he rspect of assur
engagenent . éﬁi t is ti282¢ase i Ab~{ he coupling between the
scanner 278 and the carriage 238. L . 20,21he - 44 -

fitting shafts 260, 261, 263 gpwd th: N G

)
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scanner 278 side are referenced with synbols A B, C D apd-th
hol es 240, 239, 241 and the grip portion 243 on the carria akﬁs&%iidefh :'u
correspondingly 5 are referenced with synbols E, F, G Whnke 1h?i$ns

N

exanpl e the ink cartridges 213, 244 are nmounted on the car
it wll be appreciated that the cartridge 213, 244 or the recordlng head as
such may be transferred by the 10 scanner 278, and sel ectively coupled
to the scanner 278, without provision the carriages 212, 238. Al so,

while in this ex or coupl|nd the carriages 212, 238 with the
scanner 278 and 752(2 fgz?giéara|nu1:!!::;!-. the cap position were a
gripper 262 15  having a forked cl resin, it wjll be
appreciated that they are limt z0g coupl i ng/ sgpara?ng neans

may be al so enconpassed as inpl ferans, |nclfd|ng, for exanple, a
system of opening and cl osing the forr,, aypge2usi n

236

FG. 23B |

278 298 275
262 1
236
HE#&E%

F /G 23( 2178 298 :\“275

262

236

215

FIG. 23D
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20 sol enoid, and a systemof utilizing the suction force between an
el ectromagnet and the netal. Also, the functional elenent is-not-Specific
in any way to the recording head al one, but for exanple, an inage readlng

sensor may be provided as the 25 functional elenment to ¢onst|tute an e ]
| mage readi ng device. Also, one of the carriages 212, 238 nay ‘be"a carrlage
dedicated for the ink jet recording head, the - 45 - other being a

carriage dedicated for the i mge reading head. The carriages 212, 238 may

be identical, with one of themas the reserve. As the functional elenent,

an i mage readi ng head haV|ng di fferent rESO|EF;ﬁG; of 300dpi, 350di p,
oV

600dpi, 720dpj re may be repl acea » or a recording
" head capabl e F/ ?ZA '

FIG. 24A
START FI6. 248
S1 Y FIG. 24C
POWER ON
?
§2
MOVE SCANNER BY |
100mm T0 BK
HP NO
SENSOR IS SHIELDED
ONCE
2 s4
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Y REVERSE SCANNER
S11 $10
2] MOVE BK CARRIAGE v A
T0 CAP POSITION MOVE COLOR CARRIAGE
' TO CAP POSITION
— ]
y S5
REVERSE SCANNER .5
‘ S6
STOP AT INITIAL PO
POSITION
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di scharging different kinds of the ink, for exanple, a recprding=head. for. ..,
t he di schargi ng of dense black ink, for the discharging off yeldBw W&gentaw,.
and -cyan inks, 10 for the dlscharglng of yellow, magen a, Cy&n& ang bl ack |

i nks, or for the di scharging of light black ink may be repraceabty = s
provided O course, the recording head may be in any of various forns

I ncl uding a thermal head ~yIrther, an auto-changer to

sel ectively nove a plur !ﬁ@;of nal el enents nay be provided at a
site on the end portion o he scanner 278 in the scan direction, and with
Its auto-changer, the functio el ement noved to that site may be coupl ed
with the 20 scanner 278. < nth exanple> Figs. 30 to 33 are views for

expl ai ning a seventh exanple off the present invention. In this exanple, the
rel ation between a scanner ¢

ST,

INPUT NO

RECORDING STGNAL

. YES

| DISCRIMINATE
RECORDING SIGNAL

$12 "
BK(BLACK)%ffffEEEE—,;_..
, | Y S13
YES SCANNER IS INTEGRAL |°
$16 Y - WITH COLOR CARRIAGE
2] SCANNER IS INTEGRAL
1 WITH BK CARRIAGE
- Y SS14
RETRACT CAP
$17 y
2 RETRACT CAP
y 315
» RECORD FOR ONE SCAN PP
$184 y
RECORD FOR ONE SCAN
$21
$19. YES RECORDING
—< FOR ONE PAGE IS
NO RECORDING TERMINATED
FOR ONE PAGE IS ?
B | TERM%yATED
FEED SHEET BY . $22
128 NOZZLES | YES EEERO§§EEE BY 24 R |S
S - y 5820 |
* EXHAUST SHEET .
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25 278 and the carriages 212, 238, and the feedi ng nmechan -the ...
recordi ng sheet 209, are the sane as those of the sixth ex LES BBIEET HAS “:_w ;
her et of ore descri bed, - 46 - wherein like parts are refefencedgsagitddd ke
nunerals, and therefore this exanple will be only descri bed=r=correctior——/
with different portions.. Fig. 30 is a perspective view show ng the essence

5 of an ink jet recording apparatus according to the present invention.
When- a bl ack ink cartridge 213 is capped with a cap 277, a pressure cap 110
nol ded of an elastic material and secured to a side plate 201 is pressed

agai nst the side face of the black ink 10 cartridge 213. On the side

face of the black ink cartridge 213, there is an openi ng, not shown, at a

i
i
l
)

FIG. 24C

S24

YES

NEXT RESORDING

y $25
FEED SHEET P
$26
- "77U  MOVE CARRIAGE TO
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$27 l
Y CAP

A 4

S28
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$29 . — l '
Y POWER OFF

END
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position corresponding to the pressure cap 110, whereby a pressure applied
into this opening presses the liquid face of the ink prOVIded_lnSJde e o  IEE SR
di scharge the ink 15 fromthe nozzles. 121 is a pressurq punp,hmherelﬁfqﬁ
if a slide arm 113 is noved to the right in the figure, a|p03|t|ve pressure }
wi Il occur, and the pressure punp beconmes in comuni cati ontwtt-R=tdpg-s === e
pressure cap 110 via a conmunicating pipe 111. Such pressure punps are 20
generally well known, including, but not specifically limtativeto in this
exanpl e, a conbination of a bellows and a one-way val ve, and a piston type.
The slide arm 113 has a | eaf spring 116 secured, with a selector 114
rotatably supported and urged to the left 25 in the figure by a spring,

not shown. 115 is a dowel extending upward fromthe scanner 278, which is
omtted in this figure. .

FIG. 25

235 73
263\ . !,’ / -
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114 will be described below. The selector 114 is rotatabl e |arant-aicend &t
114a, and is stable in an attitude as shown, because of a bend 5#f:i i 4L68 of .
the leaf spring 116 engaging a notch 114 in Fig. 31, of twsHhetehes TT4D;
114c. The position as shown in Fig. 31 corresponds to the first position of
the selector in the sixth exanple. Also, the selector 114 has two cans
114d, 114e which can force their way 10~ into the notion |ocus of the
dowel 115. |If the dowel 115 in the printing area is noved to the right out
of the printing area, the dowel 115 cones into contact with a cam 114e of
the selector 114 out of the printing area, and presses down the cam 11l4e

al ong the slant 15 surface. The selector 114 is rotated in a

countercl ockwi se direction, but is returned to the

- 47 - Referring nowto Figs. 31, 32 and 33, the operat|onjaE:&he:setectEF===?
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first position by the leaf spring 116 at the nonent whe

out of engagenent with the cam 114e of the selector 114.

dowel 115 20 is moved fromthe right of the sel ector

|
thereof, it cones into contact with the upper side at the ri ght™ enJ“of the

cam 114d of the selector 114 to rotate the selector 114

n the dowel

115 get s

hereaft [_E[

L4*tﬁ~%

LIIU
L‘_I

|n t he

countercl ockwi se direction, but is returned to the first position again 25

by the spring 116, upon passing therethrough. Then, the dowel

into contact with a right |ower slant surface of the cam 114e of the
selector 114, to - 48 - rotate the selector 114 in a clockw se direction
at this tinme, resulting in a state of Fig. 32. Then, since the l|leaf spring

116 is engaged in a notch 114c of

FIG. 27
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the selector 114, the selector 114 becones stable in 5 t he-shown state.
This state corresponds to the second position of the sixthi|exan

previ ously described. Thereafter, if the dowel 115 is novd : |
cones into contact with -the left end of the cam 114d of t Hesetector- i14-¢{LJ
rotate the selector 114 in the 10 countercl ockwi se direction to return ‘
the dowel 115 to the first state. Fromthe state of Fig. 32, if the dowel

115 is nmoved to the right, the dowel 115 and the cam 114d of the sel ector

114 are meshed, as shown in Fig. 33. Further, if the dowel 115 is noved to
the 15 right, the slide arm 113 is noved to the right to produce a
positive pressure |nﬁLhe pressure punp 112. If the discharging of the ink
fromthe nozzles is Qern1na ed, the dowel 115 is npved in the right
direction. The slide a y\;, s slid to the left b55 Regf] Spring, not
shown, and the sel ector };“1-‘_“- ted in the countercﬁgﬁfm
the dowel 115 S
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abutting against the left end of the cam 114d, thereby returning to_the
first position. Then, if the dowel 115 is noved to the | efj T§Q§5Q5Q§“%E§ﬁxx_1

t he 'sel ector 114 25 returns to the first position, thel“

al so noved to the left, so that nultiple punpings can be ai y

ef f ect ed. - 49 - Wiile in this exanple the use of an ordinary punp was
made, it wll be understood that the overall length of a punp itself can be
shortened by increasing the diameter of a punp chanber, resulting in an
effect of 5 having a smaller installation space than the sixth exanple
as previously described. Also, while in this exanple the use of a punp for
produci ng positive pressure was nmade, it wll be

FlG. 30
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understood that a punp for producing negative pressure 10 ..can.be. used to
provi de a comruni cating pipe in communication with a cap 27? TMhlle : :
attaining the exactly same effect. <Eighth exanple> In Fig. (|34, 281 IS a
bl ack ink cartridge 15 constituted simlarly to the blac —¢4ﬁcweabtibdge --------- ::u
213 in the sixth exanple as previously described. This cartridge 281 is

| aid on the upper portion of a cartridge stacker 285. A taper portion 296,
contacted by a scanner 282 as the carrier described below, is 20 for med

on the I ower portion of the black ink cartridge 281. The cartridge stacker

285 is provided with a magneto 290, which can absorb an iron plate, not

shown, provided on the surface of the black ink cartridge 281. Al so, the
cartridge st 2854 provided with the 25 gui des 292 to sandwi ch a
cartridge 28 teb en to position theyggrtridge 2 M4 Provi ded on

both si des of 13
/115 1be

= ==

116

FIG. 33
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the cartridge stacker 285 are ribs 285A, which are - 50 - fitted into
grooves 286 fornmed on a side plate 287. The cartridge sta -
slidabl e up and down al ong the grooves 286. The cartri dgel| SHHEREFEE285:9 B52EN |
urged upward by urging neans, not shown, and abutted agaijnst SEEM_-"'E

st opped by a stopper 288 extending outwards fromthe side plate 287. ;
the stacker 285 is formed with a taper portion 295 contacted by the scanner
282 described below. 282 is a scanner as the carrier, which is 10
supported on the guide shaft 211 and is scannable in the axial direction of
t he guide shaft 211 by the belt 265. e scanner 282 has a shape of axi al
symmetry with respect to an internedi apg wall 293 as the

ﬂ
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boundary. 284 i§ a contact point portion, its contact 15 oints lying on...

both sides of the internediate wall 293, left and right. T eRgpQL@@I -pol-nt-s..

“of the contact point portion 284 and the contact points pravided on the
side face of the black ink cartridge 281 are |located corre pgg}gl nQIyQﬁhmga

|

i
|
|
I
Jj

upon contact of both, a 20 recording signal is sent thrd
cable 291 to the black I nk cartridge 281.1 283 is an electronagnetlc nagneto
enbedded into the internmediate wall, fromwhich an on/off signal of

el ectromagnetic force is sent V|ihﬁr$efl i ble cable 291. If its 25.

el ectromagnetic force is turned gt Cgﬂp PERFYSNd fix the iron plate 294
provi ded on the cartrjdge 281. At the sane tine, the good el ectrical
contact between the - 51 - -

BACKGROUND OF THE INVENTION
Field of the Invention
The présent invention relates to an ink jet

-apparatus for performing the recording or printing
(hereinafter typically referred to as the "recording")
of characteré, symbols or images (hereinafter typigally
referred to as the "image") by discharging the ink or
functional liquid (heréinafter typically referred to as
the "ink") onto the recording carrier including papers,
plastic sheeté, cloths, and articles (heréinafter
typically referred to as the "paper"). It is meant
that the ink jet apparatus referred to in the present
invention may be in a variety qf forms, in addition to
those provided integrally or separately as the output
terminal for the inforﬁation processing equipment such
‘as a wordprocessor or a computer, including a copying
machine combined with an information reader, a
facsimile apparatus having the information tranémission
and reception feature, and an equipment for textile
printing onto the cloths.
Related Background Art

_ In the so-called ink jet recording apparatus which
performs the printing by flying the ink as droplets
from discharge ports onto the recording medium, pump

means may be provided to expel the ink through nozzles



¢contact point portion 284 and the contact points takes place owng to a == .
pulli‘ng force at that tinme. 297 is a taper portion on the s I 22 WhL.ch..
can nmake contact with a taper portion 295 on the cartridge jt er’=285." 57 " i
Li ke the sixth exanple as previously described, a color inkjcartriéggenmotogs i
- shown, is laid on a cartridge stacker, not shown, -on the op LteSide 0f 7 0
the black ink cartri-dge 281 in the main scan direction. In operation, the

bl ack recording with the black ink 10 lcartridge 281 and the col or

recording with the color ink cartrp areq equi val ent, and therefore the

bl ack recording will be only desc | belfow. First, if the power is turned

on, the scanner‘?S?*?s*nuvyd to the initial position, as in the sixth 15
exanpl e as preyiousty descfibed. |If a recording signal is input, a

determ nation fs nmade whet per the recordi'ng signal (s for the black
recording or the col or reQ;Ldgag, wher eby t he sci%gf; 282 is noved toward a

307
302
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.corresponding ink cartridge. In the case of black 20 ec étﬂg::mheﬂ_theh;
scanner 282 is noved toward the black ink cartridge 281, thaapgp@riggrtt 3
297 of its scanner 282 and the taper portion 295 of the ¢ wtrldge 86¥e{ ]
285 are contacted, so that the stacker 285 falls down, and bhe:tL.ap Z ........... 995.'
portion 297 of the scanner 25 282 ent ets between the t
296 And the cartridge 281 is aned

: gn the upper f the scanner
: 33 ZEJ@ ; on at the point
when the contadt between the contjfct 284 ccurs, the cartridge

282. If the elsg
281 is secured jonto th . G he suction force of the
electronagnetl [ #r orfger~gan 5 that of a magneto 290, if

i
[

FIG. 4
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t ogetther with the scanner 282.
cartridge 281 are integrated, the recording operation takgs plac
the sixth exanple. In this exanple, because one flexible
commonly used for both the black ink cartridge 281 and th
cartridge, there is an effect that the copg}itution of the apparatus can be
15 simplified. Also, since the ink cartridge is directly attached to or
separated fromth nnerp=282, the capacity of ink can be increased by the
wei ght of the car?FZEi, agJconpared to the sixth exanple as previously

27 | I JA

described, so that the ink cartrifige with a 20 greater capacity can be
enpl oyed for the recording. As result, the running cost is |ower, and
t he repl acement of carj+ ' t roubl esonme. (Enbodi nents of the
present invention) 10
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_The ‘enbodi ments of the present invention involves 25 t he—egui-prent S—wi-the—y
scan-type carriers in the forns of (1) to (13) as foll ows| 8. &equ prent |
w th a scan-type carrier of the first - 53 - formhavifig the g¢ '
carrier for scanning with a driving force received and a:nmde;néhﬁggﬂgﬁgﬁ.
for allowing for the scanning of said scan-type carrier, & i F=gy—=
conprising a first standby region 5 where a functional el enment can be
held at on end with respect to a scan dgrection, and a second standby
regi on where the functional elenent carmbe held at the other end, the guide
mechani sm enabling the scan-type carrier to be noved between the first

st andby region 10 and the second standby region, the scan-type carrier

FIG. 7
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being novabl e together with the functional elenent |ying oy at-1éast-one~of=; -
the first standby region and the Second standby region moufit'@d -4y ma SHsy |
equi pnent with a scan-type carrier of the 15 second for chara%t¢é}zgqr f
by conprising, in the above first form a functional elene tDWﬁﬂﬂai-dg - J9%3...
carriage having an el ectrical contact point for enabling the Tunctionaf
el emrent to function and a nechanisn1for.Sositioning the functional el enent
at each of the first 20 and second stsandby regi ons, wherein the
scan-type carrier has the functional element nounting carriage laid to
nmount the functional elenent. (3) An equipnent with a scan-type carrier of
the third form characterized in thag=geam thgysecond form the 25
functional el enment nounting carriaggtvzsgmﬁn bly engaged in the guide

_-mechanism the first and second standby regions having a nmechani sm for
regul-ating the

o o e e

FIG. 10

%




- 54 - swinging notion of the carriage, the scan-type carpier _having,
engagenent mechani smfor regulating the swinging of the c qftgge.u .
mounting the carriage. (4) An equipnent with a scan-type garrier 5t he s
fourth form characterized in that, in the third form th [%Hpct gnBtT E@
el enment -nounting carriage receives an engagenent with th . e _CArry
so that a driving force receiving portloanf the scan-type carrier may

i ntervene within a projection space éithe rrlage in 10 a direction

..
N T

per pendi cular to the scanning dire An equi pnent with a scan-type
carrier of the fifth form charact |n that, in the fourth form the
functional elenent nounting carri ge effect a regulating engagenent for
regulating the relative 15 pos tional relation with the scan-type
carrier, before /

—
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.receiving the drawabl e/ rel easabl e engagenent with the scan=type:cartiet=:
(6) An equi pment with a scan-type carrier of the sixth for|nrechacacterized
in that, in the first form the 20.. scan-type carrier cqgpprises an

el ectrical contact point for enabling the functional el enghDatoufted{{lallss..
function and a nechani sm for positioning the functional el'eFEr—FFr~AF——====
equi pnent with a scan-type carrier of the seventh form having the

scan-type carrier for scanning 25 wi #h a driving force received and a

gui de nechanismfor allow ng for the scanni t he_scan-type carrier,
characterized by conprising a first standbgf@onjj- 55 - provided with

a functional elenent mdunt i9%y carriage on icth unctional el enment can
be mounted and held at |

—

—
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one end with respect to a scan direction and whi ch i s swingabky—engaged=i-
t he .gui de nechanismand a 5 mechani sm for regul ating JhHEPsmtngNQSH&n

-noti on, the gui de nechani smenabling the scan-type carrigr to be s n%%. |
between the first standby region and an infornmation procés@ﬁngnafkgﬁihlxuiué
‘which the functional elenent operates, Bhe scan-type car HeF=motnt rg=to-=!
integrally the functional elenent at thHe first standby region and having an

engagenent meck m f regulating this swinging notion. (8) An equi prent
with a scan-t ries of the eight form having the scan-type carrier
for scanning with a 1. driving force receiygd and a gui de nechani sm for

allowing for the scannijng of the sg¢an-type ciyrier, characteri zed by having
a first standby regionfprovided wi §h a functifonal el ement nounting carriage

on which the functionall el enent caf be nounted anfl held at one 20 end
with respect to a3eenldirection and whj '
' ~31
— | 33
35
k' / 32
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smnngably engaged in the guide mechanism and a nechani sm.for requlatlng
thi s'swi ngi ng notion, the guide nmechani sm enabl i ng the sga ;MgepcaJIL' l
be scanned between the first standby regi on and an 25 Fornaf“ﬁ ' ”
processi ng area on which the functional el enent operates @ .S ah{nypé Qb ;
carrier mounting integrally the functional element on th LESE Qfahdhv 4
- 56 - region and having an engagement nechanismfor regulating this

sw ngi ng notion, and further the functhﬂal el enent nounting carri age
receiving an engagenent with the scan-type carrier so that a driving 5
force receiving portion of the scan-type carrier may intervene within a
proj ection space of the carriage in a direction perpendicular to the

scanni ng direction. F/G 78

34
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{(9) An equipnent with a scan-type carrier of the ninth form having the
scan-type carrier for scanning with a 10 driving forc ecer VI g anda
gui de nechanismfor allow ng for the scanning of the sca jpe-carti'er; =t |
characterized by conprising a first standby region provi | a i
functional element nounting carriage on which the functilpnal” el'e QHMQ;S_'DA
nmounted and held at -15 one end with respect to a scan direction, the
gui de nechani sm enabling the scan-type cggrier to be scanned between the
- first standby region and an information processing area on which the
functional el ement operates, the scan-type carrier nounting integrally the
20  functional elenment in the first standby region, and the functional
el enent nounting carri age rece‘Lvi ng an gnhgagenent with the scan-type
carrier so that a driqi ng forogy recei vigg portion of the scan-type carrier
may intervene within®*Q projectiyon spacej of the carriage in 25 a
direction perge - aetsraaeaedi r ect i on.

bt

Va




(10) An equipment with a scan-type carrier of the tenth form havin

scan-type carrier for scanning - 57 - with a drivi 3@&9[&95;&%@i.‘g\;ﬁg;.j.ai?d

‘a gui de nmechanismfor allowing for the scanning of th can-type carri eri
characterized by conprising a first standby region pravided wih RCT 1995 |
functional el enent nmounting carriage on 5 whi ch t h¢LEoncti'onal. el epmnt;
can be nounted and held at one end withllespect to a scan direction, the
gui de nmechani sm enabling the scan-ty carrier_to be scanned between the
first standby=egi 0 d an i nformat proc3§2ing area on which the
functi onal @t ' opergg.es, the an-t wpe_carrier nmounting
integrally the functional elengnt_n hndby 248gi on, and the
functional el ement nounting ca




regul ati ng engagenent for regulating the relative positio
the scan-type carrier, before 15 recei ving the drawabli
engagenent with the scan-type carrier. (11) An equi pnent
carrier of the eleventh form having the scan-type carri ¢

nal rel at

ioanAth_h

‘type |

mechani smfor allow ng for the scanning of the scan- 20

LR AL

carrirer,

characterized by conprising a first stangdby position on v

head can be nbunted at one end with resr! t to a scan dir

st andby position i C eq i Nk jet |heqd can be nounted
a cap nechani sm ACt | ORede—=8api Ng the ink j
first standby position, and a cap negnant gn

ink jet head at the second standby p4

77 298"

FlG.

for acting on

rch an 1nk et
ection, a second

at the other end,
et head at.the
Hnd cappi ng the
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roved-between

- 58 - gui de nmechani sm enabling the scan-type carrier to b d-
Bﬁﬁw@ﬂﬁbringl

the first standby position and the second standby position |
the scan-type carrier to be noved integrally with the ink jlet heﬁgalap?t ﬁ
at 5 either of the first standby position and the secon RBatapdhy.2 0 L
position. (12) An equipment with a scan-type carrier of thet -
having the scan- type carrier and a QU|de1§EChanisn1for allowing for the

scanni ng of the scan- 10 type carrier, characterized by conprising a .
first standby position dedicated for carriage on which an ink jet head can
be nounted at one end with respect to a scan tio second st andby
posi tion dedi for carriage on which a fqﬂ%ZE;nal ment different
from 15 ﬁ& je # can be nmounted at the other end, the guide
mechani sm en -type carrier to be npved be1meen the first
standby position and the second FIG. 24A
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FIG. 248
S1 T FIG. 24C
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standby position, and enabling the scan-type carrier to bepmoved- nnteg&aiiyb—"
wWth-a carriage |located at either 20 of the first standiiyRpoisidionageice:
the second standby position. (13) An equi prment with a scan{jtype dg ber of H
the thirteenth form characterized by conprising the scan- {jtHgpe:. ﬂr er..1085... |
first standby position where a first 25 ‘%iunctlonal el emer—camr-be

nounted at one end with re rection, a second standby
position where a second fuﬁﬁn Zéﬁt can be nounted at the 59

ot her end, a guide nechanism for -nabllng the scan-type carrier to be noved

between the first standby positi and the second standby position, and
sel ection neans for selecting theefunctional elenment |ocated at either

ST
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5 of the first standby .position and the second standby position in .
accordance with an operation node- of the equipnent or a f ol ,ﬂm,eggMﬁ_ﬁ
driving signal to allowintegration with the scan-type ¢ ??%F%%@Eqﬁﬂ?ﬁfg‘ ﬁ
08 AUG 1996 What is clainmed is: 1. An ink jet recording r [ 1.
nmovenent means for noving recordi ng means nounted thereo h%%&%“"M§D"§§?§@£
recordi ng by discharging the ink through discharge ports, and recovery

means for recovering or namintaining the discharge condition of the ink

t hrough said discharge ports, characterik¥®d in that said recovery neans
conprises a cap for capping over said discharge ports, and a punp for
causi ng pressure changes to expel the ink into said cap through said

di scharge ports, utilizing the novenent of said novenment neans wherein said
punp is a tube punp having a tube and

FIG. 24C
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,aroll for stroking said tube and said tube extends al ong a novenent
direction of sai'd novenent neans. 2. An ink jet recordi
-according to claimi, characterized in that said recovery %@ﬂs‘g‘”{@’ "I’T)*?/i ded
wi th engagi ng means for engaging said novement neans to Ve salg +Ca ;i
utilizing the novenent of said novenent neans. 3. P ¢oY gr n@% i
appar atus according-to claim1, characterized in that said purrp i S actuated™
when sai d novenent neans noves in one direction and the actuation of said
punp i s stopped when said novenent neand6énoves in the other direction. 4.

An ink jet recording apparatus according to claim?2, characterized in that
sai d engagenent includes a first engagenent state in which said cap caps

over said discharge ports, and a second engagenent state in which said

capping is released, said punp being actuated in both said first and second
engagenent st ates. :

FIG. 25
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Date : 08 AUG 1996 61 5. An ink jet recording apparatus according to
cl.aim1, characterized in that said recordi ng nmeans has he@f;§@££g¥"é“qu:¢T,
generating nmeans for generating heat energy as the énergy flor-use” % i ;_
di scharging the ink. 6. An ink jet recording apparatus a’]cBrtgi_ @ 1OCT 4896
5, characterized in that said heat energy generating neansﬂLs? AR UOA |
el ectrot hermal converter. 7. An ink jet recording apparatus conprising: a
carriage for nmounting recording neans for maeking the recording by

di scharging the ink through discharge po[1§; a carrier for noving said
carriage, said carrier being coupled with and separated from said carri age;
a cap for capping over said discharge ports; a flexible tube extending

al ong a novenent direction of said carrier in communication with said cap;

and pressing neans, provided on said carrier, for

B




.produci ng pressure changes within said cap by pressing said
noverent of said carrier. 8. An ink jet recordi ng apparat
claim?7, characterized in that said recordi ng nmeans has hedt
generating nmeans for generating heat energy as the energy f

whe-using the
RERCROLGERG tO

ener

+ p=u |

ai e

di scharging the ink. 9. An ink jet recordi ng apparatus anH+H+H§—+H—L4
8, characterized in-that said heat energy generating neans is
el ectrot hermal converter. - 62 - a cagrier for noving said carriage,
said carrier being coupled with and separated from said carri age;
cappi ng over said discharge ports; a flexible tube extending along a
novenent 5 direction of said carrier in communication with said

FIG. 27
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cap; and pressing neans, provided on said carrier, for producing..pressure. -
" changes within said cap by pressing said tube using thej raugperi:0of said
.carrier. 10 10. An ink jet recording apparatus according to claim?9,
characterized in that said recording means has heat energjéteg_e_zq@tg]mg%p,arj;s
for generating heat energy as the energy for use in di scthargi-Ag-t Nl
11. An ink jet recording apparatus according to claim 10, characterized in
that said heat energy generating nmeans {§ el ectrothernmal converter.
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INK JET APPARATUS

ABSTRACT OF THE DISCLOSURE

An ink jet recording apparatus has movement means
for moving recording means mounted thereon for making
the recording by discharging the ink through discharge
ports, ahd recovery means for recévering or maintaining
the discharge condition of the ink through the
diséharge ports. Recovery means comprises a cap for
capping over the discharge ports, and a pump for
causing pressure changes to expel the ink 1nto.the cap
through the discharge ports, utilizing the movement of

the movement means.




60

What is claimed is:

1. An ink jet recording apparatus having movement means
for moving recording meaﬁslmounted thereon for making the recording
by discharging the ink ﬁhrough discharge ports, and recovery means
for recovering or maintaining the discharge condition of the ink
‘through said discharge ports, characterized in that said recovery
means comprises a cap for capping over éaid discharge ports, and a
pump for causing preésure changes to expel the ink into said cap
through said discharge ports, utilizing the movement of said
movement means wherein said pump is a tube pump having a tube and
a rolllfor stroking said tube and said tube extends along a movement

direction of said movement means.

2. An ink jet recording apparatus according to claim
1, characterized in that said recovery means is provided with
engaging means for engaging said movement means to move said cap

utilizing the movement of said movement means.

3. An ink jet recording apparatus according to claim
1, characterized in that said pump is actuated when said movement
means moves in one direction and the actuation of said pump is

stopped when said movement means moves in the other direction.

4. An ink jet recording apparatus according to claim
2, characterized in that said engagement includes a first engagement
state in which said cap caps over said discharge ports, and a second
engagement state in which said capping is released, said pump being

actuated in both said first and second engagement states.
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5. . An ink jet recording apparatus according to claim
1, characterized in that said recording means has heat energy
generating means for generating heat energy as the energy for use

in discharging the ink.

6. An ink jet recording apparatus according to claim
5, characterized in that said heat energy generating means is

electrothermal converter.

7. An ink jet recording apparatus comprising:
. a carriage for mounting recording means for making

the recording by discharging the ink through discharge ports;

a carrier for moving said carriage, said carrier
being coupled with and separated from said carriage;

a cap for capping over said discharge ports;

a flexible tube extending along a movement direction
of said carrier in communication with said cap; and

pressing means, provided on said carrier, for
producing pressure changes within said cap by pressing said tube

using the movement of said carrier.

8. An ink jet recording apparatus according to claim
7, characterized in that said recording means has heat energy
generating means for generatihg heat energy as the energy for use

in discharging the ink.

9. An ink jet recording apparatus according to claim
8, characterized in that said heat energy generating means is

electrothermal converter.
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