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BACKGROUND OF THE INVENTION

-1 - CFO 10600 %

Ink Jet Apparatus

Field of the Invention

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

i.In the so-calied_ink jet recording apparafus which
performs the printing by flying the ink as droplets
from diséharge ports onto the recording medium, pump

means may be provided to expel the ink through nozzles
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in a head'having caﬁéed a problém such as dirt mixing
or drying, or fill the ink.from an ink reservoir into
the discharge ports before startihg the printing.. This
pﬁmp means is represented by a pisfon_pump having
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
miniaturized, but has the technical difficulty in
retaining the air-tightness with a sliding piston
member,.as well as the necessity of employing é seal
member such as an O-ring to form the sealing
construction, thereby tending to have too many

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 thé tube B
lengfh is required, amounting to the volume of content
corresponding to a pump capacity, resulting in a
tendency that the entire apparatus becomes 1a:ger.
Conventionally, there are following systems for
driVing such a pump: |
1) The_ﬁser manually makes the pumping as required,

interlocked with an operation member.

| 2) A dedicétéd motér'is'bfgﬁided to drive the pump.
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3) A clutch mechanism is provided to connect the
motor to the pump only in pumping, wherein a motor for
feeding the recording medium in sub-scan direction
(hereinafter referred fo as a "paper feed motor") or a
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.

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
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
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

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
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.-the paper feeding roller or carrier as the driven

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
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'electromagnetid force.

B) A carrier is used aé a selector. Namely, if the
carrier is moved to a certain.position, a planetary
gear is forced to mesh with the gear train from the
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
feeding roller for the feeding of the recofding medium
is forward, a'oneway clutdh is provided for
transmitting a rota£iona1 force only when it is
inversely rotated.

A) takes as much cost as if a dedicated motor is
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
for the allocation of one task exéept fot the paper
feeding.

As above described, conventionally, many fasks
were allocated to the paper feeding motor, so that the
apparatus became larger and complicated; and therefore
had higher costs.

Also, wheﬁiaLcéévggt;bnal tube pump is adopted,

there is a drawbacﬁ tﬁat the pump itself becomes
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larger, as.previously described. For example, as
disclosed in Japanese Laid-open Patent Application

No. 5-69558, when the tube is disposed in arcuate
shape, and if the inner diameter 6f tube is 2mm and fhe
pump capacify-is.0.3mi, the length of tube is equal to
95.5mm by dividing the bump_capadity by the cross

sectional area of tube. R 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.

This is considerably a larger size for the ordinary

serial printer.

Referring to Fig. 1, suction reéovery means using
a tube pump will be described in greater detail. This
suction recovery means can suck the ink by stroking a
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 peiipheral rim of a
disk 302 by rotating the disk 302 having its peripherai
surface placéd 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 recbrding head 306 comes to a
predefined position. That is, by rotating the disk 302
in the state where the recording head 306 is capped
with the_gapf304,fthé ink is sucked from the recording

head, together with the adhering matter around
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discharge'ports;

Although duplicated with previously described
ones, the problems with conventionél 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 caées
where the driving of tube pump is taken from a driving
source for the paper conveying roller, reverse flow
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 thé 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—;oward a supply chamber, in some
instances, whereby the recognition 6f 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 ah_objecﬁiof_the present invention to solve
the above-mentioned problems and to provide an ink jet
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recording apparatus capable of forming a high quality

image stably at all times by effecting a stable suction
recovery operation with suction recovery means
comprised of a tube pump with a simple construction,
without causing any troubles such as the reverse flow.

It is another object of the pfesent invention to
provide an ink Jet-reoording apparatus capable of
driving a pump with a simple'mechanism movable in
accordance to the movement of a carrier, whereby a
paper feeding system is simplified to reduce the size
and cost of the apparatus, and the pump eQuipoed with a
flexible member such as a tube can be adopted, with its
disposition space suppressed to a smaller dimension.

It is a further object of the present.invention to
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
mainéeining the discharge condition of the ink shrough
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

means.

- It is a still furéher object of the present

invention to‘provide an ink jet recording apparatus
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comprisingﬁ

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
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pumping means, interlocked with the movement of the
carrier, the pumping operation for the ink discharging

is enabled by mbving the carrier separated from the

. carriage, while an ink jet head is connected to the

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,
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.

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.

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
schemgtic constitution of a recdrding head recovery
system of an ink jet recording apparatus based on a

first example of the préséﬁt invention.
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Fig. 4 is a cross-sectional 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.

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

Fig. 6 is a side view for explainiﬁg 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.

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 inventioﬁ, showing the state
where_thé carriage and éhe cap h;iaer-are engaged, and
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 apparatus based on the first

example of the present invention, showing the state

where the carriage and the cap holder are engaged, and
the condition of the Suctién-pump. -

Fig. 9 is a side view for explaining the schematic
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constitution df the recording héad 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 hqlder are engaged, and
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 éf the present invenfion, showing the
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
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 expiaining the
schem;tic.constitut;;n of the recoiding head recovery
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_
schematic copstitution of a recording head recovery
system of an;iﬁi jetfrééoféiﬁg'apbaratus based on a

third examplé of the present invention.
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Fig. 14Iis a perspective view for explaining the
schematic constitutioh of a recording head recovery
system of an ink jet recording.apparatus.based on a
fourth example of the present invention. |

Fig. 15 is a side view for explaining the
schematic constitution of the recording head-reqovery
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,
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
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
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
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
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engaged, aﬁd the cpndition of the suction pump.

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
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
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. |

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
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.

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.
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Fig. 27 is a front view of the essence for
explaining the digposition state of a roll as shown in
Fig. 26. _

Fig. 28 is a.front view of the essence in the
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. |

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.

Fig. 32 is a plan view for explaining another
operation state of the selector as shown in Fig. 30.

Fig. 33 is a plah view for explaining a further
state of the selector as shown in Fig. 30.

Fig; 34 is a perspective view of fhe essenc;-of an

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
explaining the schematic constitution of the essence of
a typical.example of an ink jét recording head which is

mounted on an ink jétfreéépding apparatus.
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Reference.nﬁmeral 391 represents a ceiling plate
having formed thereon a plurality of grooves 393 which
beéome the nozzies,through which the ink is passed, a
groove 394 which becomes a common liquid chamber
communicating_to the grooves 393, and a supply porf 395
for supplYing the ink to said common liquid chamber.

392 is é substrate on-which the heating portions 396 of
electrothermal convérters corresponding to the nozzles |
and the electrodes 397 for suppiying electric power to
the heating portions are formed integraily through a
film formation technology. By bonding together such
ceilihg plate 391 and the substrate 392, a plurality of
discharge ports (orifices) 398 in communication with
the nozzles for discharging the ink are formed.

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 recording head.

<First example> - N

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

shaft 11. A héad recovery-deﬁice is mainly comprised
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of a cap ﬁolder-z having a rubber cap 1 attached
thereto, a tube 6 communicating to the cap 1, a stand
for supporting the tube 6, and a roll 7, which is
rotatably and movably supported through a long hole 2a,
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
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

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.

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

~ 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
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gradually, while moving through the guide hole 4a.
Thereby, as shown in Fig. 6, the cap 1 can sealingly
enclose the nozzle face 98 of the recording head 9 to
prevent. the discharge port surface from drying when thé

main unit is at rest.

Figs. 7 to 10 are side views 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
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.

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
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

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
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the tube 6 can be managed with high precision.
Accordingly, the good pumping operation can be
accomplishéd.

Fig. 9 is a side view showing the state where the
pumping run is terminated,_wheréin-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 higher
position than the stand 5, thereby causing the roll 7
to be displaced through the long hole 2a. If the
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'préss the tube 6 as shown in Fig.
10, no ink within the tube 6 is-flowed back in a
direction toward the cap 1. If the roll 7 gets out of
the guide 12, it falls down on the lowermost énd 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.
to a waste ink chamber, not shown, info 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
second example is described with specific features
only, by omitting thg dgsc?ipt@on about the same parts

as in the first example. A carriage 20 is provided
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with aﬁ engaging claw Zi and a cap holder 22 is
provided with an engagement portion 23. Tbat is, 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
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
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
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 reduced, and no

_load with a biasing force of the 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
ekamp;e which is a variation of the second example as
above describéd, wherei# an engaging member 51 of a

carriage 50 is slidably'provided, and connected via a
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lever 52 to a soienoid 53. Herein, the lever 52 is
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
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
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
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
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
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
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cap .35, aﬁd the deformed roll-3i is in the initial
attitude.

If the cap holder 30 is moved to begin squeezing
the tube 33, the deforméd roll 31 is rotated_as'shown
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
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>

'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
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.

As above described, the ink jet recording
apparatus in the above example has the cap holder

interlocked wifh the carriage, wherein the tube is
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stroked with a roll held on the cap holder. Thereby,
it is possible to provide a very simple and inexpensive
recovery means.

Also, since the tube pump is controlled with the

" positional control of the carriage, a fixed suction

recovery state can be always reproduced without having
to provide any épecial seﬁsing means.
Further, since the tube is automatically opened

upon termination of the pump run, and the tube is not

-stroked 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
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
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 203, respectively 205 is a paper

- feeding motor, which is supported by the right side

plate 201 to rotate the platen roller shaft 204 via a

gear train, nbquKQWh.f:206 is a paper guide provided
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along the periphery of the_plateh 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
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
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
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 .
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
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
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project out of the carriage 212, these pins being
fitted into 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

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
contaét portion 226 formed at the end portion, thereby
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 descfibed below, and a grip'portion
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 Zil extendsl—with the inner diameter being set to
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

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
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light transmission type'home position sensor 274 as
will be described later. |

In Fig. 20, 238 is a carrier for color ink, on
which a color ink cartridge 244 is mounted. This
carriage 238 will be described below with reference to
Fig. 22. The carriage 238 has a similar shape to that
df the éarriage 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

holes 239, 240 are inversely disposed in the lateral -
position to those of fitting holes 233, 234 for the |
carriage for black ink 212."Thé hole 41 is a long hole
extending vertically. 243 is a grip portion which
projects outwards from a wall portion of the carriagé
238. 280 is a sensor shielding plate for color
carriage. Also, the carriage 238 is providéd with a
hole similar to the hole 237 of the carriage 212, and
by fitting the guide shaft 211 into this hole; the
cérriage 212 is swingably engaged in the guide shaft
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 motibn of_the
carriage 238'd0wnwérd and holding it.

The black ink cartridge 213 has.an_ink tank for
receiving the black ink ahd_an.ink jet recording head

as the functional element to discharge the black ink.
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'The.ink tank has internally a sbonge, not shown, for

containing the ink. The_capacity of ink amounts to,
for exaﬁple, 100 sheets.of recording paper 209 of A4
size in the text printing. Also; a radiating aluminum
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. |

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
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
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,
bearings 268, 269 to the left and right of the scanner
258.ete fitted into the guide shaft 211. Also, an

upper guide 267 can slide along a rail 270. 265 is a
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belt, which is secured to a belt stopper 264 as.the
receiving 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
motor pulley 272, the other 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

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
which is held movably in up 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
below. The rear extension 150 of the scanner 2%8 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 “rpll,shaft“). .102 is a

leaf spring secured to the rear extension 150 of the

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
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position indicated by the solid line 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
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 carriagg 212 are
connected. The grip portion 236 of the carriage 212
abuts against a stopper portion 298 of the scanner 278,
and is held therein. Namely, - the cértridge 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
fespect to the scanner 278. Thereby, upon scahhing of
the scanner 278, the recording can occur at the correct
posifion of the paper 209. In the state where the
scanner 278 grips the grip portion 236 of the black ink
carriage 212, the fitting shéffs 259, 261, 263 of the
scanner 278 are fitted into respectivé fitting holes

234, 233, 235 of the carriége 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
grip portion 236, and the fitting shafts 560, 261, 263
of the scanner 278 are fitted into respective fitting

holes of the ¢616%3ink*c§friég;*238, so that they can



10

15

20

25

- 30 -

be scanned as well. The gripper 262 and the fitting
shafts 259, 261, 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

the first or secqnd 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
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.

Figs. 23A to 23D are frbnt views showing the
relation between the grip portion 236 6f 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

the black gripper 275 restrains fhe carriage 238. The
forked claw I of the black gripper 275 takes hold of

the grip porfion 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
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
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262 gripping fhe grip portion 236, the claw I of the

black gripper 275 being further spread apart.
Thereafter, if the scanner 258 is moved reversely as
shown in Fig. 23D, the carriage 212 is scanned
integrally with the scanner 258. Then, if the scanner
258 is further moved to the right once again, the
carriagé 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
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. Fbr the color ink cartridge 244, a
cap, not shown, is also provided. The cap 277 comes
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
and leaves the black grippér 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

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
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shown, aré alsb provided.

Next, the operation will be described below with
reference to Figs. 20 and 24A to 24cC.

Prior to the po&er on, the scanner 278 stands
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
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

that the optical path of the home position (HP) sensor

. 274 is shielded is judged, and if it is one, the

scanner 278 is reversely moved.to thé left (step S5),
and stops at a 50mm position (hereinafter referred to
as an initial position) after the optical path of the
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
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
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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
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
feferred to as "Bk carriage" or "black carriage") is
connected, the black ink carriage'ziz is moved to the
cap position after the shielding plate 266 passes by
the sensor 274 (step S4, Sll). After the carriage 212
is restrained by the black gripper 275, the scanner 278
is reversely moved to.the'left (step S5), and after the
optical pafh of the sensor 274 is shié;ded 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 revérsed af a 50mm ££9h§

position after the shielded plate 266 passes by the

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

color ink carriage 238 (also referred to as a color

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

- After the color carriage 238 is restrained by the color

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

S5), and stqpped at the igitial positioh_(step S6).

In this way,;in-the state where neither of the
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carriage 212, 238 is connected to the scanner 278, the
scanner 278 is only moved and stopped at the initial
position, or when the carriage 212 or 238 is connected
to the scanner in the power-off state by any unforeseen
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
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
carriage 212 (step S16), while in the latterICase 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
(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 nozzles (step S19, S23),

.and the next recording is effected (step SlB). If the

recording for one page is terminated, the paper is
exhausted (step S19, S20), and if the recording is

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

M
&l
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recording is terminated, the scanner 278 is moved until
the black carriage 212 domes to the cap position (step
S26), and after the black carriage'212 is restrained by
the bladk gripper 275, and capped with the cap 277
(step S27), the scanner 278 is scanned to tﬁe 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
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). |

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
the pumping is not performed. _Theiroll 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 position which is

- located upwardly in the vertical direction, wherein

there is a slight clearance between the upper face of

the cam 105a and the roll ‘shaft 10la. From this state,
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if the scannef 278 is moved to the right toward the cap
277, the roll shaft 10la 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
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
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,
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
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
that the cam 105b may be provided within the printing
area as far as it does-nét adverselylaffect the

printing.."
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N Next, the operation of pumping will be described
below. Fig. 29 shoﬁs 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¢, 105d 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
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within the_cap'103 is MOved to the left. If such
atmosphere open suction is peifqrmed severél times, all
the ink sucked within the tube is.expelled from.the
left end. When the ink is expelled from the color ink
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
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,
whefeby when the roll is moved left and right at the
second position, it strokes the tube 103 to effect
pumping. Howevér, in that case, it islnecessary to
form the cam portion 105b of larger size in order to
displace the roll 101:1argely énough by the.cam bortion
105b. As in this_example, when the roll 101 is
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

within the nozzles and the ink cartridge work as the

floﬁ resistance, and it usually takes about one to

three seconds until the completion of ink discharging.
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Thus, if the foll 101 is moved left at high speed, and
stopped directly before the roll 101 becomes out of
engagement with the left end of the caﬁ portion 105a,
thereby waiting for the completion of ink discharge, a
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
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
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
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

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
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optical path.of:the sensor 274 is shielded twiée at a
predetermined timing during one scan of the scanner
278. If it is shiélded only once, it is judged that
the scanner 278 and the carriage 212 or 238 are
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.

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

carriage 238 immediately before the previously-
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mentioned judgement, the scanner 278 is moved left
350mm. The létter process is identical to that of the
relief of the black carriage 212 as above described.

In this way, even if the scanner 278 and the carriage
212 or 238 are separated apart upon an unforeseen
eveﬁt, the relief sequence is automatically carried out
to enablé the recording operation.

As above described, in this example, a suitable
carriage is selected, depending on the kind of
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 for the color ink

' carfridge 244 used is a head having the nozzles of

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
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 scanner 278 to scan in one direction or the

other'direction, whereby the whole apparatus can be

further simplifiedian&}miﬁﬁg%uriied-'

As will be clear from Fig. 25, in the coupled
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state between the scannér 278 and the carriage 212, the
intermediate portion to the left and right.of the
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, togethér'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
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the left and right of the scanner 278 can be
selectively used as respective'occupation spaces of
both carriages 212, 238, the scanner 278 can'be reduced
in size in the left and right difections thereof. -
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
positional relation thereof so as to hafe a fitfing
seqdence 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
fitting holes 234, 233 and the fitting shaft 259, 261
are fitted to position the_carriagé 212 in the vertical
direction of Fig. 25, and thereafter or at the same
portibn 236. In this way, for the d:awable/releasabié
engégement 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 régulate

the relative positional relation between the carriage

212 and the scanner 278, in the'respéct of assuring

such drawable/releasablé engagement. Also, this is the

case as well with the couplihg between the scanner 278

and the carriage 238. Note that in Fig. 20, the
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fitting shafts 260, 261, 263 and the gripper 262 on the
scanner 278 side'are referenced with symbols A, B, C,
D, and the fitting holes 240, 239, 241 and the grip
portion 243 on the carriage 238 side correspondingly
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
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
having a forked claw made 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
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

functional 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-
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other being a carriage dedicated for the image reading
head. The carriages 212, 238 may be identical, with
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
examp;e 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,
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wherein like perts are feferenced with like numerals,
and therefore this example will be only described in
cpnnection with different portions.

Fig. 30'is a perspective view shdwing the essence
of an ink jet recording apparatus according to the
present invention. When a black ink cartridge 213 is
capped Qith 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
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
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 pumé
becomes in communication with the pressure cap 110 via
a communicating pipe 111. Such pressure-pumps are
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

in the figure_by_a_sp;ing;fﬁot shdwn; 115 is a dowel
extending upward frommthe séanner 278, which is omitted

in this figure;
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,Referfing now to Figs. 31, 32 and 33, the

~ operation of the selector 114 will be described below.

The selector 114 is rotatable around a center l1ll4a, and
is stable in an atfitude as shown, because of a bend
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 exémple. Also, fhe selector
114 has two cams 1144, ll4e which can force their way
into the mbtion locus of the dowel 115. If the dowel
115 in the printing area is moved to the right out of
the printing éréa, 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

surface. The selector 114 is rotated in a

.counterclockwise direction, but is returned to the

firét 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
is moved from the right of the selectoi 114 to the left
thefeof, 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 positién égain
by the spring“llﬁ,_uPQn pa§Sing therethrough. Then,
the dowel 115 comes iﬁtbhéoﬁtact with a right lower

slant surface of the cam ll4e of the selector 114, to
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rotate the seléctor 114 ih a clockwise direction at
this time, resulting in a state of Fig. 32. Then,
since the leaf spring 116 is éngaged in a notch 1l4c of
the selector 114, the seiector 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.
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While in this example the use of an ordinary pump
was ﬁade, it will be understood that the overall length
of a pump itself can be shortened by increasing the
diameter of a pump chamber, resulting in an effect of
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'producing negatiVe pressure

can be used to provide 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

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
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

guides 292 to sandwich a cartridge 281 therebetween to

_ position the cartridge¥281, - Provided on both sides of

the cartridge stacker 285 are ribs 285A, which are
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fitted into grooves 286 formed on a side plafe 287.

The cartridge stacker 285 is slidable up and down along

. the grooves 286. The cartridge stacker 285 is urged

upward by urging means, not shown, and abutted against
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
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
points lying on both sides.of the infermediate wall
293, left ana 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
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. If its
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
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contact point portion 284 and the contact points takes
place owing to a pulling force at that time. 297 is a
taper portion on the ‘scanner 282 which can make contact
with a taper portion_295 on the cartridge stacker 285.
Like the sixth example as preyiously 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
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
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
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 of the cartridge.

- stacker 285 are contacted, so that the stacker 285

fallé down, and the taper portion 297 of the scanner
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
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turned on‘at fhe point when the contact between the
contact points 284, 289 occurs, the éartridge 281 is
secured onto the scanner 282. Since the suctionlforce
of the electromagnetic magneto 283 is stronger than
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
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

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
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
the equipments with scan—type'carriers in the forms of
(1) t6.(13) as'fOl;§WSQ S

(1) An equipment with a scan-type carrier of the first
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fbrm.having the scan-type_carrier for scanning with a
driving force received and a guide mechanism for
allowing for the scanning of said scan-type carrier,
characterized by comprising a first standby region
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
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
second form, characterized by.comprising, 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
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

functional element mounting carriage is swingably

engaged in*%héféﬁi&é ﬁédﬁ%ﬁ&ém, the first and second

standby regions having a mechanism for regulating the
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swinging motion of the carriage, the scan-type 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

fourth form, 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
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
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
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
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
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provided with a functiénal element mounting carriage on
which the functional element can be mounted and held at
one end with iespect to a scan direction and which is |
swingably engaged in the guide mechanism and a
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 operateé, the scan-type carrierlmounting
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
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
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
scaﬂnéd between the first sténdby region and an
information processing area on which the functional
element operates, tﬁe¢écan-type carrier mounting

integrally the functional element on the first standby
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region and having an engagement mechanism for
regulating this swinging motion, and further the
functional element moﬁnting carriage receiving an
engagement with the scan~type carrier so that a driving
force receiving portion of the scan-type carrier may
intervene within a projection séace of the carriage in

a direction 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
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
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
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
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
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with a driving force received and a guide mechanism for
allowing for the scanning of the scan-type carrier,
characterized by compfising_a first standby region
proﬁided with a functional elemeﬁt mounting carriage on
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
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 thé scan-type carrier, before

receiving the drawable/releasable engagement with the

scan-type carrier.

(11) An equipment 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-
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
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
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guide mechanism enabling the scan-type carrier to he
moved between the first standby pesitioh and the second
standby position, and enabling the scan-type carrier to
be moved integrally with the ink jet head located at
either of the first standby position and the second
standby position. | '

(12) An equipment with e scan-type carrier of the
twelfth form having the scan-type carrier and a guide
mechanism for allowing for the scanning of the scan-
type carrier; characterized by comprising a first
standby position dedicated for carriage on which an ink
jet head can'he mounted at one end with respect to a
scan direction, a second standby position dedicated for
carriage on which a functional element different from
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 positien and the secohd
standby position, and enabling the scan—type carrier to
be moved integrally with a carriage located at either
of the first standby position and the second standby
position. '

(13) An equipment with a scan-type carrier of the
thirteenth form, characterized by comprising the scan-
type carrier, a first standby positien where a first
functional.eiement can be mounted at one end with

respect to a scan directieh, a second standby position

where a second functional element can be mounted at the
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other end, a guide mechanism for enabling the scan-type
carrier to be moved between the first standby position
and the second standby position, and selection means
for selecting the functional element located at either
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

allow integration with the scén—type carrier.
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WHAT IS CLAIMED IS:

1. An ink jet recording apparatus having movement

means for moving recording means mounted thereon for

~making the recording by discharging the ink through

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
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
claim 1, characterized in that said recovery means is
provided with engaging means for engaginé said movement
means to move said cap utilizing the movement of said

movement means.

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 other direction.

4. - An ink jet recording apparatus according to

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

* € L M S *
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having a tube and a roll for stroking said tube.

5. An ink jet tecording apparatus according to
claim 4, characterized in that said tube extends along

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 étate in which_said cap caps over
said discharge ports, énd a second engagement state in
which said capping is released, said pump being
actuated in both said first and second engagement

states.

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.

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

ports;

T C L M S W



10

15

- 62 -

.a cafrief for moving said cérriage, said carrier
being coupled with and sepafated from said carriage;

a cap for capping over said discharge ports;

a flexible tube extending along a movement
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. An ink jet recording apparatus according 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.

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

generating means is electrothermal converter.
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