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INK-JET RECORDING DEVICE

The.present invention relates to an ink-jet recording

s - device which includes a récording head movable in the ﬁ;dth
direction of recording paper and whidh expels ink droplets 5nto

the recording paper to form an image thereon and, in more
particular, an ink-jét recording device which includes capping

means and cleaning means for keeping the ink expelling ability

10 of the recording head.

Conventionally, there is known an ink-jet recording
device which expels ink, which is p:essurized in a pressure
chamber, onto recording paper as ink droplefs to. thereby record

15 print data. In the conventibnal ink-jet recording device, ink
solvent is easy to evapbrate from a nozzle opening, which
increases the viscosity of the ink and causes.the ink to dry;
Also, dust can be easily.attachéd to the ink and air bubbles
cén'be mixed into the iﬁk. For these reasons, there can be

200  produced poor prinﬁing in the conventional ink-jet recording
_device{ To éoﬁe with this problem, the ink-Jjet recording
device of this type includes capping méans for séalinglihe_

nozzle opening during the non-printing time and cleaning means
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for eleaning the vicinity of the nozzle opening according to
demand.

In Unexamined Japaneee Patent'gublication Hei No. 1-
125239, there is disclosed ‘a device, that is, one of such ..
eapping means, in which a sled to be pushed and moved Sy a

carriage in a home p051tlon is moved along an inclined gulde

“surface ln a frame to the nozzle openlng surface of a recordlng

-head, and a cap formed of an elastic member provided on the

sﬁzface of the sled is pushed against the recoiding head to

thereby seal the opening of the nozzle.

Also, in a device disclosed in Examined_Japanese Patent

- Publication Hei No. 2-13910 of Heisei, there is employed means

for pressing a cap against e recording head, in which two arms
forming a parallelogram afe ipterpbsed between a frame and the
cap and the cap is moved by a carriage in the horizontal
direction and also in the direction of the recording head, that
is; in the vertical direction. |

In the'above-mentioned conventional devices, since the
amount  of movement in the vertical diiection is defined by an
inclined guide surface on the frame and by the parallelogram
.link, "'w_hen the distanee' between the running path of the
carriage and the frame varies somewhat due to error in working
of parts or in aesembling thereof, or wheh the distance between
a platen“end the recording head is re-adjusted so as fo priﬁt

an image on thick recording paper such as an envelope, the
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distance between the.récording head and the cap varies so:that
an operation to seal a nozzle opening depends on the elastic
deformation of the cap itself. This structure reads no special
problem when the sealing surface is small but, when a recordlng
head includes a large number of nozzles, it is very difficult
ﬁo seal the whole surface thereof equally.

Further, in a deviée disclosed in Unexamined Japaﬁese
Patent Publication Sho No. 59-103762, an inverted-L-shaped head

protect cover is supported in a home position in such a manner

‘that it.is rotatable at a point, and the protect cover is

rotated by a carriage which has moved to the home position,

thereby pressing a cap provided at one end of the protect cover

against a recording head.

Since the amount of. rotation of the protect cover

‘varies accoxrding to the distance to the nozzle surface, this

device can provide a positive Séaiing effect'_even on a
recording device in which the distance between a platen and a
printing head is adjustable. .waever, due to the fact that the

direction of'ﬁovement.of the recording head is different from
the direction of the .movemeﬁt of. the cap, the relative
movements-produced between the recording head and cap cause the
cap to be deformed unnecessarily, whichl faciiitaies ﬁhel

2 .

breakage or damage of the cap.
In addition, as disclosed in Unexamihed_Japanese Patent.

Publication Hei No. 2-518, as cleaning means, there is proposed

I
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‘means in which a cleaning member, which is used to rub the
nozzle surface of a record.mg head in two kinds of modes, is
disposed in the vicinity of a cap device in such a manner that
it can be advanced and retreated toward and away from the

recording head.

o~ Accordi‘ng'tc the device, it is possible to- cleaz; ﬁhe
nozzle surface according to the contaminated conditions thev-eo_f
but however, there is requ:.red a drive mechanism to advance or
retreat the c_leening member along  the moving path of. the

racording head.

In view of the forgo:.ng problem, it is an object of the
present invention to provide an ink-jet recording device in
which a capping operation ahd the advance and retreat of a
cleaning member are executed by the movement of a carriage to
thereby be able to provide a compact ink expelling ability
maintaining and recovering means. This object is solved by
the ink-jet recording device of independent claim 1 or 13.
Further advantagedus features, aspects and details of the
invention are evident from the dependent claims, the
description and the drawings. " The claims are intended to be
understood as a first non- lJ.mJ.tJ.ng approach of defining the _'
invention in general terms. X ,

According to a preferred aspect of the invention, there
is provided an ink-jet recording device which comprises cap
support means disposed out of a printing area and pressed by
a carriage to move between a non-capping position and a
. capping position, shift means 'fo: shifting tHe cap support
means to the nozzle surface of a recording head in a protess
of the 're'cording head moving from the non-capping
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'pOSltlcn to the capplng position, cleaning material support

means for moving between a non-cleaning pOSltlon and a cleanlng

- position by the movement of the carriage, the cleaning material

support means being mounted swingable to the cap support means,
and sucrion means for supplying a negative pressure'to the cap
means to thereby suck out ink in the éap into a waste ink tank.

If the recording head noves to a position out of?the
printing area,.then the'eapping Support means moves to the side
of the recording head to bring a cap member into elastic
contact with the front surface of the recording head. Also, if
the moving mode of the recording head is changed, then the
cleaning member support-member.is moved onto a recording head
moving path to ﬁhereby centactable'with the recording head. In
this condition, by advencing or returning the recording head,
the recordlng head can be rubbed with -different c1ean1ng

foreign

matters from the recording head.

Fig. 1 is a top plan view of an embodiment of an ink-
jet recording device according to the invention;

- Fig. 2 is a side view of an embodiment of an ink—jet

recording device according to the invention; ;
-
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Fig. 3 (a) is a schematic view of the above device with
a capping device as the center thereof, which shows a state in

whlch a recording head is located in a prlntlng area;

—

Fig. 3 (b) is a schematlc view of the above device Wlth

a capping device as the center thereof, which shows a state in
which the.recordinp head is located in a wait position;

Fig. 4 (a) is a view of an embodiment of a cap member
forming a part of the capping device, which shows a view of a
section of the cap member parallel to the hoving path of a
recordinp head;

Fig. 4 (b) is a view of an embodiment of a cap member
forming a part of the capping device, which shows a view of the
section thereof perpendicular to'the-recording head moving
path; | |

Fig..S is view of an embodinent ofha cam surface of a
cleaning device'employed in the invention; |

| Fig. 6 is a section view of an embodiment of a'suction
pump employed in the inventien;
_Fig. 7 is a side view of the above suction pump;
Fig. 8 is an explanatory &iew of a relation between the

position of the recording head and the operations of t

Figs 9 (a) and (b) are respectively explanatory views

of the operations of the above devices;
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Figs. 10 (a) and (b) are respectively:explaﬁatdry views
of the operations of the above devices; and | |

Fig. 11 is an_explanétory view of the operation of a
cleaning member support frame caused by a | fleg piece of a

carriage.

Now, deseription will be .given hereinbelow of "the
details of the invention by way of the'embodiments illustrated.
in the accompanying drawings; | |

-Figs 1l and 2 are respectlvely a top plan view and a

sxde view of an 1nk jet recordlng device according to the

invention. In these figures, reference numeral 1 (Fig. 2)

designates a carriage which is supported by a guide shaft 2 and

is allowed to reciprocate in the width direction of recording

paper when it is driven by a-pulse motor (not shown). The

Carriege 1l carries therein a recording head 3 for expelling ink
droplets in such a manner that, in the present embodiment, the
nozzle opening of the recording head faces downward. The
cerriage'l alse includes in its printing area outer end portion
a flag piece la which can be.selectively contacted with a
remove piece 64 and an engagement piece 31 to. Be described'

later. 4 stands for a paper feed roller whlch is supported by

a drive shaft 5 and is connected through a ring or gear array

6 to a paper feed motor 7.
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10 designates a capping device-which is disposed out of
the printing area and is mounted on a base member 11 in such a
manner that it can take two positions, that is, a capping
positién and a non-capping position in accordance'with_the
movement of the recording head 3, as will be described léter.
The capping device 10 includes on its printing area afcap
member 12 and, on its oﬁter_side, a valve mechanism 14 which
communicates the cap member 12 with an air release port 13. A
cleaning member 17 is composed of a rubber plate 17a suitable
for a wiping'OPeration and a.sponge member 17b suitable for_a
rubbing operation. They are bonded to gach other in such a 
manner that the rubber platé 17a is disposed on the outer side
and the sponge member 17b is-situated on the printing a:éa
side. |

15 stands for a - cleaning device-which is swingably
mounted to shafts 16, 16 respectively provided on the two sides
of the capping device 10. .Similarly to the capping device 10,
the cleaning device 15 is able to take a cleaning position'ahd
a non-cleaning position in accbrdancefwith the movement of the
recording head 3, and the éleaning member 17 formed of an

elastic plate material is fixed to the leading end side or

~

printing area side of the cleaning device 15. 20 designates a

suction pump which communicates with the cap member 12 and a

waste ink tank 22 by means of a tube 21 forming a part of the

is Sheet Has Been Replaced -

(]




10

15

20

25

pump and also which is connected to the paper feed motor 7
throﬁgh a ring or gear array 23. |

Now, Figs. 3 (a) and (b) are reépectively views of the
above embodiment of the invention in which the capping device

10 is shown as the center of the embodiment. In particular,

-Fig. 3 (a) illustrates a state in which the recording head 3

is located in the printing area, while Fig. 3 (b) illustrates
a state in which the récording head 3 is located in the home

position. In thlS structure the cap member 12 is prov1ded on

a slider 26 which is movable in the moving direction of the

- recording head 3 in parallel to a base member 25 and is also

movable in the vertical direction. The slider 26 includes a
projection 27 (see Fig. 4a) provided on the lower surface thereof, which

projection 27 is movable along the base member 25 as its
slidable surface. The projection 27 is al;o energized in two

directions, that is, in the upward direction and in the

direction of the printing area by a bending spring 29 (see Fig. 9 and 10)

disposed on the printing area side. The bending spring 29 is mounted on

a link 28 provided on the base member 55 and is'placed between

the link 28 and base member 25. The surface to be slided by

the projection 27 of the slider includes, as evident from Fig 9a and 10a,

~-an inclined surface 25a with the printing area side as the bottom and a

plame 25b disposed at a height to push the cap member 12 against the

recording head 3 when the recording head 3 reaches the home
position. Also, the 'slider 26 includes in the two sides

//
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thereof guides 30, 30 respectively spread out toward: the
printing area to the width of the recording head 3, and in the
outer end portion thereof an engagement piece 31 to be
contactgd by a flag piece la of the carriage 1 (as shown in Fig
9a and 10a). . | |
ihe cap member 12 is constructed in the form of an
elastic cup which includes in the upper surface thereof aniair
intake port 41 in communication with the air release port 13
through a piece 40 and a suction port 42 to which a negative
pressure from the pump 20 is applied. The air intake port 41

is connected to the air release port 13 by a pipe conduit 43,

while the suction port 42 is connected to the pump tube 21 by a

pipe conduit 44. The pipe conduits 43 and 44 are foirmed by
injection molding so that they can be infegral with the elastic
cup. And, in the leading end portion where the air release
port 13 is formed, there is formed a valve seat portion in such
a manner that it can be closed by a valve body 52 to be
described later. Also, a tube forming the other pipe conduit
4 is connected to the pump tube 21 by means of a connecting
throughuho;e 45 formed in the slider 26. This structure alléws
the fréme body 12 to receive a reéction force generatéd'from a

tube 21 with the movement of the recording heé‘d 3, which

prevents a useless force from acting on the slider 26 and ¢ap

member 12 and prevents the slider 26 and.cap:member 12 from
being shifted.
/
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The cap mémber 12, as shown in Fig. 4, is stored:.in a

- receive member 46 formed of a highly rigid_mateiial such as

macromolecule and the like so that a part of the edge of the
cap ember 12 forming the.opening ﬁhereof can be exposed. Also,
the cap member 12 stores thereiﬁ an ink absorber 47 formeé of
a porous material which can absorb ink. The receive member 46
includes ih the upper portion thereof two arms 46a, i46a
respectively extending éerpéndicularly to the moving direction
of the recording head 3 and in the bottom portion thereof a
hemispherical recessed portion 46b. The upper portion of the
cap member 12 is loosely fiftéd with the slider 26 by means of
the two arms 46a, 46a, while the bottom portion thereof  is
loosely fitted into a hemispherical projection'48 projecting
out from the slider 26._ Due to this, regardless of the
attitude of the recording head 3, the caﬁ'member 11 can be
tightly contacted with the front surface of the recording head

3.

Referring back again to Fig. 3, the capping device 10

jncludes the above-mentioned valve mechanism which includes a

valve body.52 disposed opposed to the air release port 13 and
mounted to one end of a guide rod 51 always biased toward
the air release porﬁ .1.3 by a spring 50, a drive rod 54
biased outﬁardly by a spring 53 stronger than the spriﬁgfso
in such élmanner that the opposite side portion thereof to the

printing area is always projected out from the cép member 12,
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and engagemeht pieces 55, 56 respectively for engaging the
guide xrod 51 with the drive rod 55. In the valve mechanism 10,
when the drive rod 54 is pushed by the moveﬁent of the
recording head 3 into a condition shown in Fig; 3 (b), then the
valve body 52 loses its braking force and thus it is abufted
against the air release port 13 only by tﬂe energization force
of the_spring 50. | | '

In Fig. 3, 15 stands for a cleaning device wﬁich
includes the cleaning member 17. More particularly, the
cleaning member 17 is disposed in a frame body 61 which is
supported in such a manner that an elongated groove 60 (és-
éhown in Fig. 9) formed in one surface thereof and a round hole
(not shown) formed in the other surface thereof are loosely

fitted over the shafts 16, 16 respectively provided on the two

sides of the slider 26 supporting the cap.member 12 and also

which is swingable about the round hole in the vertical

‘direction as well as in a direction perpendicular to the moving

direction of the recording head 3.

‘The frame body 61 includes a projectioﬁ 57 which
extehds:downwardly nearer to the center of the leading end
portion of the printing side thereof and also whiéh.is always
biased do@nwardly ﬁpward the ?rint}ng area‘ﬁ& a tension
spring 63 provided between the slider 26 and itself; Also, Ehe

frame'bédy 61 includes a remove piece 64 and cam surface 65

which are formed’respectively on the two sides thereof facing
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each other with the moving path of.the recording head between
The remove piece 64 is formed in a'triangle.which has a
recording head passing side as a vertex. When the inclined
surfaces 64a, 64a facing each cther with the vertex between
them get in contact with the flag plece la of the carrlage 1

then the frame body 61 1s cause to swing in a }mmmzontal
direction to thereby remove the engagement between the cam

surface 65 and a cam follower 69 to be described later. The

height of the remove piece 64 is selected to be higher than the

guides 30, 30 of the slider 26 to thereby prevent the flag

piece la of the carriage 1 from'contacting with the guides 30
- ’

© 30.

In Fig. 5, there is shown an embodiment of the above-
mentioned cam surface which includes a first inclined surface

71 forming a first path which is used to gﬁide the frame bedy

61 upwardly when it is pushed by the carriage 1 in a dlrectlon

going out of the printing area from a stable pornt Pl at which
it gets in contact with the carriage 1 while the carriage 1 is
put in its non—contact'ccndition, a second inclined surface 72
forming a second path which extends from the lower end cf the
first inclined surface 71 horizontally in a direction extending
tcward outside the printing area, a third inclired surface,73
forming a third path which is used-tc raise the frame cddj.Sl
to a cleaning position, a fourth inclined surface 74 used to hold

the frame body 61  at the cleaning position, and a fifth

This Sheet Has Been Replaced

T




10

15

20

25

THIS SHEET HAS BEEN
REPLACED

inclined surface 75 for guiding a cam follower 69 to the first

inclined surface 71.

The above-mentioned first and second inclined surfases
71 and 72 respectively' have a section of a right-angled
triangle so that the frame bddy 61 can get'ever them Qhen i£ is
moved in the directions shown by arrows 76 and 77. Also, the
fourth inclined surface 74 has a height selected se thatithe
eem follower 69 can get over it when the frame bedy 61 is
swuhg. The stable point Pl is set at a position where the
cleaniné member 17 is not in contact with the hozzle su;face of
the recording head, while e guasi-stable point P2 is set at ;
position having e level difference H from the stable point P1
so that the cleaning member 17 can contact with the nozzle
front surface of the iecordiﬁg head at the quasi-stable'point
P2.

Ih'Fig. 6, theie is_shbwn an embodiment of the above-

mentioned suction pump 20. In this embodiment, the suction

pump 20 is constructed as a so called perlstaltlc pump in whlch
the outside of the pump tube 21 connecting the cap membor 12
with the waste ink tank 22 is held by a case 80 in such a

mahner that the pump tube outside can be almost circular, and.

- the inner perlpheral surface thereof is elastlcally pressed by

two rollers 82 B2 respectively mounted rotatably to a dflve

ﬁanel 81 in such a manner that a rotary shaft 8la is put

between the two rollers 82. The ﬁwo rollers 82, 82, as shown
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in Fig. 7, are mounted to the drive panel 81 in such a manner

that they are loosely fitted into elongated grooves (not shown)

.whose distances from the cénter thereof vary gradually. When

the paper feed motor 7 is rotated forwardly, then the rollers
82, 82 are moved toward the tube 21, that is, toward the oﬁter

péripheral side of the drive panel to take positions to be able

to press against the tube 21. On the other hand, when the

paper feed motor 7 is rotated inversely for paper feed, then
the rollers are ﬁoved tdward_the center of the drive panel to
ﬁake positions to be able to cut off contact with the tube 21.

In the portionlOf the drive panel 81 that faces the
tube 21, there is mounted a plate member 83 having a small

coefficient of frlctlon, whlch is formed of macromolecule mlxed

with a lubricant such as molybdenum or the like. The plate

member 83 is used to reduce friction between the drive panel 81

and tube 21. The drive panel 81 includes in the outer

periphery thereof a gear 81b which is co_nnected to the paper feed

motor 7 through a ring or gear array 23. 85, 86 respectively

designate differential gears mounted eccentrically on the shaft

of the drive panel 81 to reduce the rotation of the drive panel

1 at a given ratio and then transmit the reduced rotation to a

valve mechanism operation piece 88. The reducing ratio: is

selected as ‘a- value, for example, 6400 to 1, which makes it

possible for a spring provided between the base member 25 and -
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the operation piece 88.to retreat the operation piece 88" from
a position opposed to the drive rod 54.

Next, descrzptlon will be given below of the operation
of the thus constructed device with reference to Flgs. 8, 9. and
10.

When the recordlng head 3 walts at the home pos;tlon (a
pOSltlon i shown in Fig. 8), the cam follower 69 occuples the
qua51 -stable position P2 of the cam surface 65 to thereby raise

the frame body 61 and also the drive rod 54 is pushed by the

valve mechanism operation piece 88 to thereby close the air

release port 13, so that the recoxding nead 3 is hermetically
sealed by the cap member 12 to prevent ink from being dried
(See Fig. 9 (a)).

" In the waiting state, if the power supply turns on,

then at first the carriage 1 is moved to the prlntlng area 51de

“to thereoy cause the recordlng head 3 to pass through a cleaner

set position (a position ii shown in Fig. 8) and move to an air
suction position.(a position.iii shown in Fig. 8). In_this
moving process, the slider'ZG moves_elong the plane 25b and,
therefore, the cap member 12 continues to seal the front
surface of the recording head 3. At this posrtlon, the valve
body 52 is retreated from the air release port 13 by the drlve

rod 54.  After then, the paper feed motor 7 is rotated

forwardly and the rotatlonal movement of the paper feed motor

7 is transm:.tted through the r:Lng or gear array 6 to the suc..:Lon pump

/
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20, so that the drive panel 81 of the pump 20 is rotated: in a

direction of an arrow A shown in Fig. 7. The rotation of the
drive panel 81 moves the follers 82, 82 Outwardly along the
elongated grooves 81lc, 8lec to.thereby rub the tube 21 aﬁd.phus
generate a negati#e pressure. In this condition, since thé air
release port 13 is open, waste iﬂk possibly remaining,in,the
absorber 47 and tube 21 can be discharged into the waste ink

tank 22 without applying the negative pressure to the recording

- head 3. This can prevent air bubbles from éntering the nozzle

in the Eépping operation.

| On the other hand, the rotation of the drive panél 81
of the pump 20 is tfansmitted to the_differéntial gears 85, 86
and is then transmitted to the valve ﬁechanism operation éiece
88. In this state, because the accumulation operation time of

the pump 20 is short, the valve mechanism'operation piece 88

cannot be retreated from the contact area of the drive rod 54.

.After com?letion of:the suction for a given period of
time, the carriage 1 ié moved toward the printing area. The
slider'és follows the movement of the carriage 1 due to the
energization forcas of the sprlngs 29 and 63 and moves along
the plane 25b to the prlntlng area. When it moves to a given

position, then the slider 26 reaches the inclined surface 25a

and thus it goes downward, which causes the cap member_lf to

part_frdm the front surface of the recording head 3. At a

stage when the engégement between the cap member 12 and

-
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recording head 3 is removed completely, the carriage 1 inverts
ité moving direction and then.mdves toward outside the.printing
area. As a result of this,'thé cam follower 69 rises through
_the inclined surfaces 71, 72 and 73 (see Fig. 5 and Fig. 9(b)). I_f-“'the
carriage 1 moves further_aﬁd reaches the quasi-stable point.Pz,
then the frame body 61 is raised up by the height H. Due to
the raise of the frame body 61, the éleaning memﬁer 17 is also
raised up and is set'at a position where it can be contacted
with the front surface of the recording head 3 (See Fig. 10
(é)); In this state, if the carriage 1 is further moved toward
the printing area, then a rubber plate 17a is positioned upside
and is abutted against the recording he&d 3, so that the
vicinity of the nozzle.épening of the recording head 2 is wiped
to thereby remove ink droplets attached thereto due to suction
or.flushing. o

In this manner, when the recordiﬁg head 3 passes

through the cleaning member 17 and then the flag piece la of

the carriage 1 reaches the remove piece 64, then the remove

. piece 64 is ,pushed off outwardly By an angle of 6 in a-

direction of an arrow B shown in Fig. 11 by the flag piece 1la,

so that the cam surface 65 is.caﬁsed to part from the cam

follower 69 (see Fig. 11). “This removes the Support of the'

1ncllned surface 74 by the cam follower 69, the frame body 61

is moved down by the energlzatlon force of the bendlng spring

29, and the-cleanlng member 17 is caused to retreat from the
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passing surface of the recording head 3. When the recerding
head 3 moves further toward the printing area and passes
through a drive switch pos;tlon (2 position viii shown in Figqg.

8), then the paper feed motor 7 is rotated reversely to send
out the recording paper_to the printing.area, so that-the
recording paper can be set in a printable state.

On the other hand, at a time when a printing operation
in the printing area'centinues for a given period of time;and
an ink expelling recovery operation is required, the printing
operatien by the recording head 3 is'temporarily stopped end
the recording head 3 is moved toward the home position. In the
process of movement to the home position, the flag niece la of
the carriage 1 passes through the remove piece 64 and then the
recording head 3 arrives at the guides 30, 30. The slider 26
is guided by the guides 30, 30 so that it ie positioned‘at the
center of the recording head 3. And, if the carriage l'moves.
further and tnus the fiag piece la comes in contact with the
engagement piece 31 se_tnat the recording head 3 is positioned
at a flushing position (a position shown by v in Fig. 8) while
it is opposed to the cap member 12 at a given distance, then
ink is expelled're§ardless of the printing signal from at least
the nozzle openings of the recording head 3 that nave not been
used during the printing bpératiOn, thereby executiné a
flnshiné- operation. That is, by means of the flnshing

operation, ink remaining in the nozzle openings not used during
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the printing process is discharged out into the cap member 12

to prevent the ink in the nozzle openings from increasing its

viScosity.

After completion of the fluéhing operation, if the
cairiage 1 is moved again toward outside the_printing'afea,
then the slider 26 is moved upwardly along the inclined surface
25a in accordance with the movement of the recording head 3.
And, At a time when the slider 26 is moved up to a position to
allow capping and to allow the valve body 52 to retreat from
the air release port 13 by use of the drive rod 54, that is,

the air suction position (shown by iii in Fig. 8), the suction

~pump 20 is put into operation. As a result of this, the waste

ink absorbed by the ink absorber 47 in the flushing operation

- can be discharged out into the waste ink tank 22. The rotation

- of the Suction pump 20 in the ink discharge process is also

transmitted to the differential gears 85, 85 and the number of
operations thereof is accumulated.

On completion of the air suction, if the rgcording head
3 is moved toward the printing area,’ then the slider 26, as
described before, ig caused- to follow the movement of the

carriage 1 by the energization force of the spring 29 and is

moved along the .plane 25b to the printing arega. When the

slider 26 mdves_to a given position, then it arrives at ‘the
inclined surface 25a along which it is then moved downwardly,

so that the cap member 12 is caused to part from the front
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surface of the recording head 3. At a stage wheré the

engagement between the cap member 12 and recording head 3 is

completely removed, the carriage'l inverts its moving direction

and then moves toward outside the printing area. This causes

the cam follower 69 to move upwardly through the inclined

surface 71, 72 and 73 (see Fig. 9 (b)). 1If the cam follower 69
moves further and arrives at the quasi-stable point P2, then
the frame body 61 is lifted up by a height H. As the frame

body 61 is lifted up, the cleaning member 17 is also lifted up

and is set at a posxtlon where it can get in contact with the

front surface of the recording head 3 (see Fig. 10 (a)). 1In

this state, if the carriage 1 is further moved toward the

printing area, then it comes in contact with the recording head

3 with the blade member 17a- positioned on the upper surface

side thereof, so that the vicinity of the nozzle opening of the
recording head 3 is wiped to thereby remove the ink droplets
that are attached to the nézzlé bpening due to the flushing
operation. |

At a stage where the ink expelling ability is recovered

in this manner, if printing data exists, then the carriage 1 is

simply moved to the printing area.

On. the other hand, if the printing data is absent -and

2

the device goes to its rest condition, then the carriage 1 is

-moved toward the wait position. As a result of the movement of

the carriage 1, the slider 26'goes upwardly along the inclined
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surface 25a as the recording head 3 moves. If the slidg: 26
goes further toward outside the printing'area, then the passing

of the recording head 3 in this process can be detected by home

~ position detect means (not shown). After a signal is output

from the home position detect means, if the carriage 1 is

further moved a given amount toward outside the printing area,

that is, a deceleration distance necessary to decelerate from

a given speed tb stop, then the projection 27 of the'slider 26
reaches the plane 25b, and the cap member 12 is elastically
abutted against the front surface of the recordiné head 3. If
the carriage 1 passes'fhrough the air suction positioﬂ'(é
position shown by iii in Fig..8).and the cleaner set positioﬁ
(a piston shown by ii in Fig. 8), then the drive rod 54 is
abutted against the valve mgéhanism o?eration.piece 88. In
this state, the carriage 1 is caused_td stop and is set at its
wait pbsition (a2 position shown by i in Fig. 8). .In this
state, the support by the guidelrod 51 is removed and thus the
air release port 13 is sealed by the valve body 52 due to the
energization force of the spring 50, and the carriage 1 or the
recording head 3 is prep#red for the next printing operation in
a condition where the drying of the ink in the nozzle opening
is prevented. ' , .

Due to thelfact that between the détéct positioﬂ'(a
position shown by iv in Fig. 8) of the‘recording position 3 to

be detected by the home position detect means and the wait

_—
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position (a position shown by i in Fig 8) of the recordrng_

'head 3 there is disposed an approach distance to decelerate at'

least the carriage, even if a carriage drive motor goes out of
order during the printing operation in the printing ereah the
position of the recording head 3 can be detected by the home
pos;tlon detect means in a stage before it returns to the vait
p051tlon and, therefore, it is possible to set aga;nl an
accurate moving disrance to the wait.position with the home
position detect position as'a'referenee.. As a result of this,
the recording head.3.ean be positioned at the wait position
with accﬁracy and thus the cap memberllz ean be positively
abutted againet the recording head 3;

Also, during the operation of the pump 20,-if the
carriage_l is forcibly moved in error toward the printing area
by an external force and is caused to pass through the drive
switch position, a recordlng paper supply operatlon is started.
However, according to the present embodiment, since the passing
of the recordlng head 3 can be detected by the home position
detect means in a stage before_the carriage 1 arrives at the
drire switch position (a position shown by viii in Fig. 8), the

recording paper can be handled according to the position of the

‘recording head 3, which makes it possible te prevent the

recordlng paper from belng loaded at the improper p051tlon of
the recordlng head 3 and thus to prevent too many sheets of

recording paper from belng supplied together. Especially, as
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in the present embodiment, if there is employed a'systém.in

which the suction operation and the recording paper loading

ope;at:.on are executed by switching the direction of rotation
of the same motor 7, then the reliability can be imprbved,to a
great extent. | ' :
When a great change is given to the ink flow path by
replacement Qf an old ink cartridge'with a new one of by
In

this case, the cleaning member 17 is raised according a

procedurelSLmilar to the above-mentioned wiping operation and

the recording head 3 is moved to the printing area. After

then, the carr;age 1 is moved in an opposite direction (a

direction of an arrow C shown in Fig.:lO (b)) to the wiping

operation. As a result of this, with the rubbing member 17b as

the upper surface thereof, the cleaning member 17 is abutted

against the front surface of the récording head 3.

Now, when the amount of accumulatlon of the waste lnk

accumulated by the above—mentloned flushing operation and the

fo » ‘. -
rced suction of ink from the nozzle 0penings reaches the

capacity of the waste ink tank 22, then the valve mechanism
piece 88 is caused to retreat from the pOSltlon of the drive
rod 54,by the differential gears 85, 86 (a state shown by
reference character 78’ in Fig. 7). 'for this reason, eveh if
the recording head 3 ié_capged; the drive rod 54 cannot be

pres;ed by.the valve'mephanism qperation piece 88. This allows
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the air release port 13 to be in communication with the air and
thus there is eliminated_the possibility that the negative

pressure from the suction pump 20 can be increased up to a

degree to be able to suck out ink from the recording head 3

forcibly. As a result of this, the waste ink is prevented from
flowing over from the waste ink tank 22, which in turn makes it
possible to prevent the interiors of a printer box from being

contaminated and a circ@it substrate from being short

circuited.

In the above-mentioned embodiment, the remove piece is
pressed by the carriage. However, it is obvious that a similar
action can be provided even when the remove piece is pressed by

the recording head.

As has been described heretofore, according to a specific aspect of the

present invention, there is provided an. ink jet recording

~ device that includes cap support means which is disposed out of

a printing area and, when pushed by a carriage, can be moved

between a non-capping position and a capping position, shift
means which, in a process where a recordlng head is movad from
the non-capping position to the capplng position, displaces the
cap support means, cleaning member support means which ' is
swingably mounted to the cap support means and moves between a
non- cleanlng position and a cleanlng position in accordance

w;th the movement of the carriage, and suction means whlch

supplies a negative pressure to the cap means to thereby suck

——
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out ink within a cap J.nto a waste ink tank. Accordlng to: th.‘LS

structure, the parts necessary for the capplng operation and,

cleaning operation can be moved to and from a recording head

moving path only by means of the movement of the carriage or

recording head. This makes it possible to simplify and _r.n-a.ke

compact drive means for an ink expelling ability keeping:and
recovering device.

According to a further aspect of the invention an ink-jet
recording device is discloéed. The cleaning' device is
swingably mounted to the capping device by means of shafts and
is movable between a non-cleaning pos:.tlon and a cleaning
pOSltlon in accordance with the movement of the record:.ng
head. A suction pump which supplies a negative pressure to
the capp:.ng device sucks out ink within a cap member into a
waste ink tank. In the J.nk-jet recording device, the capping
device and cleanlng device- can be selectively moved to and
from a recording head moving path only by device of the

movement of the carriage.
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CLAIMS
1. An ink-jet'recording device,'comprising:

a recording head (3)' for éxpelling ink droplets onto
recording paper in accordance with a printing signal;

paper feed means.(4) for mdving said recording paper;

a carriagé (1) for moviﬁg said recording head (3) in a

direction perpendicular to a paper feed direction;
capping means (10) including:

a cap member (12) resiliently contactable with the nozzle
opening surface (42) of said recording head (3) for
hermetically sealing the -nozzle opening surface (42) of

said recording head (3);

cap support means (26,46) for supporting said cap member
(12), said cap support means being disposed out of a
printing area, said cap support means being movable between
a non-éapping position and a éapping position when said cap
support means is pushed by said carriage;

- shift means for shifting said cap support means (26,46) to
the nozzle surface (42) of said recording head (3) in a
process where said recording head moves (3) from said non- -

)

capplng position to said capplng pOSltan,
cleaning means (15) including:
a cleaning member (17) for rubbing the fronﬁ surface of

said recording head (3) to thereby clean the front surface

heet Has Been Replaced

T

' U\BENUTZER\WI\S6013CL.TXT



THIS SHEET HAS BEEN |
REPLACED

R O N

of said recording head;

cleaning member support means for supporting said cleanlng
member (17) and for moving between a non-cleaning position
and & cleaning position in accordance with the movement of
said cairiage (3), said cleaning member support means béing_

mounted swingable on said capping means (10);

The ink jet recording device of claim 1 further including

suction means (20) for supplying a negative pressure to
said cap member (12) and for sucking out ink within said
cap member (12) and optionally a waste ink tank (22);

for storing waste ink therein which is sucked out from said
~cap member (12) by the suction means (20).

An ink-jet recording device as set forth in claim 1 or 2,
wherein said cap member (12) is mounted to said cap support

member through swingable support 'means.

. An ink-jet recording device as set forth in claim 3
wherein said sw1ngab1e support means (26,46) 1ncludes*

’

two arms (46a, 46a) respectively extending in ’two

direcfions_from said cap member (12);

and a universal joint mechanism (46b) disposed in the
bottom portion said cap member (12).

-_—
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An ink-jet recording device as set fbrth_in any one of the
preceding claims, wherein said cap member (12) and suction

means (20) are connected to each other through a connecting

hole (45) formed in said cap_support means.

An ink-jet recording device as set forth in any one of: the
preceding claims, wherein said cap support means (26)
receives a pushing force to said non-capping position and
to said recording head .(3) by a bending spring (29) -
provided between a base member (25) and said cap support

means (26).

An ink-jet recording device as set forth in any one of the
preceding claims, wherein said cap member (12) is connected
to an air release port (13) through a valve mechanism (14)
and said air release port (13) is opened.and closed by said
valve mechanism (14) which is incorporated in said cap
support means (26) and is operable in accordance_with the

movement of said carriage (3).

An ink-jet recording device as ‘set forth in Claim 7,

wherein said valve mechanism (14) includes:

a first vent member (Slj.having in one end porﬁion thereof
a valve body (52) for hermetically sealing said air release

. port (13) and an engagement portion in the other end, said

first member (51) being normally urged by a spring (50) so
as to close said air release port (13); and

a second vent member (54) for removing the engagement of
the said engagement portion in accordance with the movement
_ _3 - _
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9. An ink-jet recording device as set forth in any one of the
preceding claims, wherein said cleaning member (17) support
means is disposed in said capping means in such a manner
that said cleaning member support means (10) is swung about
a point in a horizontal direction perpendicular to the
moving path of said recordirig head (3) as well as in a
vertical direction, said 'cleaning member support means
includes a cam surface (65) which is contacted with and
detached from a cam follower (69) on one side thereof and a
remove piece (64) on the other side thereof in such a
manner said cam surface (65) and said remove piece (64) are
faced to each other through said rééording head moving
path, and said cleaning member support means retreats to
said non-cleaning position- when said carridge (3) comes in

contact with said remove piece (64).

10. An ink-jet recording device as set forth in any one of the
'preceding claims, wherein said suction means (20) includes

a peristaltic pump having a tube (21) whose outer
peripheral surface is kept in a circular shape is pressure
contacted by a.pair of rollers (82,82) disposed spaced from
each other, and in a drive plate (81) for holding said
rollers (82,82) on a slide plate (83), disposed in an inner

- surface of said drive pllate' (81), for reducting friction
between said tube (21) and said'drivelplate (81) gnner

surface.

1l. An ink-jet recording device as set forth in claim 9,
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wherein said suction means (20) includes on its drive shaft
(8la) a reduction mechanism (85,86)'which, at a stage where
a sucking operation to suck waste ink in an amount
corresponding to the preset volume of said waste ink tank
(22) has been executed operates a valve mechanism drive
piece (88) designed to keep said valve mechanism in an air

released condition. -

An ink-jet recording device as set force in any of claims
1 or 9, or any claim deperndent on these.claims, wherein
said cleaning member support means includes a cam surface
which is contacted with and detached from a cam follower in-

such a manner that said cam surface faces one side of said

- recording head moving path,'and said cam surface includes

13.

an inclined surface which, in accordance with the movement

of said carriage, guides said cleaning member support means

in such a manner that said cleaning member is moved to said

cleaning position, and another inclined surface which, in
accordance with the movemeht of said carriage, guides said
cleaning member support means in such a manner that said

cleaning member is moved to said non-cleaning position.

An ink-jet recerding device especially according to any one

of the preceding claims, comprising:

a recording head (3) for expelling ink,Fdioplets- onto
recording paper in accordance with a printing signal;

paper feed means (4) for moving said recording paper;

a carriage (1) for moving said zrecording head in a
direction perpendicular to a paper feed direction;

-5 -
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capping means (10) including:

a éap' member resiliently contactable with the nozzle
opening surface of said recording head for hermetically
sealing the nozzle opening surface of said recording head;

cap support means for supporting said cap member, said cap
support means ‘being dlsposed out of a prlntlng area, said
cap support means being movable between a non-capping
position and a capping position when said cap support means

is pushed by said carriage;

- shift means for shifting said cap support means to the

nozzle surface of said recording head in a process where
said recording head moves from said non-capping position to

said capping positionf

cleaning means (15) including:

a cleaning member (17) for rubbing the front surface of

said recording head to thereby clean the front surface of

said recording head;

cleaning member support means for supporting said cleaning
member and for moving between a non-cleaning position and a
cleaning position in accordance with the movement of said
carriage, said cleanlng member support means belng mounted

swingable on said capping means; _ q

suction means (20) for supplying a negative pressure to
said cap member and for sucking out ink within said cap
member into a waste ink tank;
-\ )
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a waste ink tank (22) for storing waste ink therein-

14. An ink-jet recording device according to any one of ‘the
preceding claims further coinprising ink suction stopping
means which does not allow the ink suction when the amount
of the waste. ink in said waste ink tank reaches a

predetermined value.
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