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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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"eon and, in nore particular, an ink-jet

The présent I nvention relates to an ink- Jet recording device why
a recording head novable in the wdth direction of recording p E’ﬂ’saﬂifﬂ HAS BEE!

whlch expel s ink dropl-ets onto the recordi ng—paper to forman ijmage tREELACED
recordi ng device whi ch Tnclrudes

cappi ng neans and cl eani ng means for keeping the ink expelling ability of
t he recordi ng head. Conventionally, there is known an ink-jet

recordlng df&k¢@1@@h&hgeﬁm@f%ié%hxﬂ@'&? tﬁephgiiﬂr'%%eﬂfhéiégggrdlng to

demand.

In Unexamined Japaneee Patent'gublication Hei No. 1-
125239, there is disclosed ‘a device, that is, one of such .
5 capping 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
10 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 caplagainst e recording head, in which two arms
forming a parallelogram afe ipterpbsed between a frame and the
15 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
20 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 wofking
of parts or in aesembling thereof, or wheh the distance between
a platen“end the recording head is re-adjusted so as fo priﬁt

25 an image on thick recording paper such as an envelope, the
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sure cﬁenber, onto recording paper as ink droplets to thereby—+eecoret—pri
data. In the conventi-onal ink-jet recording device, ink sol ven'EH|‘{:"§F_*Eff A‘% BEEN
evaporate from a nozzke-opening, which increases the viscositly of ﬂEBLAGﬁD

~and causes the ink to dry. Also, dust can be easily attached To the 1nk and
air bubbles can be mixed into the ink For these reasons, there can be
produced poor printing in the conventional ink-jet recording device. To

cope Wi th t4 & AP KRwddIE dHK I &lo PHRS Hdkh dd $helcap 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

S head includes a large number of nozzles, it is very difficult

ro seal the whole surface thereof equally.

Further, in a deviee disclosed in Unexamined Japanese

Patent Publication Sho No. 59-103762, an inverted-L-shaped head

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

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

rotared by a carriage which.hes moved to the home poeition,

thereby pressing a cap provided at one end of the protect cover
against a recording head. |

Since the amount.bf_reration of the ;motect cover

‘15. ‘varies accoxding to the distance to the nezzle surface, this

device can provide a positive seaiing effect'_even on a

recording device in which the distance between a platen and a

printing head is adjustable. .Hewever, due to the fact that the

direction of'ﬁovement.of the recording head is different from

20 the direction of the .movemeﬂt of. the cep, the relative

movements produced between the recording head and cap cause Lhe

cap to be deformed unnecessarily, wh;ch faellltates thel

2 .

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

25 . Publication Hei No. 2-518, as cleaning means, there is proposed
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thi s*type includes cappi.ng neans for sealihg t he nozzl e openin
non-printing tinme and cl eaning neans for cleaning the vicinity
nozzl e openi ng accordi hg to demand. ' Eur epean Patent Appli dat i on REPBAGED

goTHlS @EET HAS BEE!

o

204 di scl oses serw g’ﬁ%hat ion for, an ink jet recordi ng apparatus;

wherein the. r%% V1 c’énst

Sadng memberd whithavis uskeda tt;arruhge:he

supporting t,{"c? g éaéeTg% carriage is adapted to nove bidirectionally

by neans of con

(>}

&

recordlng 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.

.. According to the device, it is possible to clean the
nozzle surface according to the contaminated conditions thereof

but however, there is requ:.red a drive mechanism to advance or

retreat the cleaning 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 and 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.

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 hea_d_ in a protess

the recording head moving from the non-'capping

. This Sheet Has Been Replaced
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1 ed notor.
i ngl udi ng cl earing clogged nozzles in the printhead and

therefrom covering-the nhozzles with
is not in use to pre- vent contanination thereof,

drying out

10

15

20

The service station perfornms a number of fudctiugﬁ pspn
| 1§ SHEFE HAS BEE

renpvi

preventing ink Trom
in the nozzles, w ping contam nants picked up dur- ing

a protective cap when the“prinﬁﬁguﬁmD

printing off the nozzles, and providing a location for firing_ the nozzles
for C|earim?giht%%brgaft&q(ﬁéhR}&giBQSLtlon, cleaning material support

means for moving between a non-cleaning position and a cleaning

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

support means being mounted swingable to the cap support means,
and suction 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 ﬁoves to a position out of?the
printing area,.theh the capping Support means moves to the side
of the recording head to bring a cap member into elastic
contact with the front surface of the fecording 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 céntactable'with the recording head. In
this condition, by advéncing or returning the recording head,

the recording head can be rubbed with -different cleaning

‘members to thereby make sure to remove dust and other 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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i NQs Yo Unexam ned Japanese Pat ent Publ i cation Hei No.- 1 Jfﬁgzgﬁ T HAS BEEN
there is disclosed a device, that is, one of such capping neah | e p¥linE

a sled to be pushed-and - _—

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

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

Fig. 4 (a) is a view of aﬁ émbodiment of a cap member

forming a part of the cépping device, which shows a view of a

section of the cap member parallel to the hoving path of a

10 recordin§ head;

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

15 - Fig..S is view of an embodihént of a cam surface of a
cleaning devicé'employed in the invention; |
| Fig. 6 is a section view of an embodiment of a'suction
pump employed in the inventibn;
_Fig. 7 is a side view of the ébove suction ?ump;
20 . Fig. 8 is an explanatory &iew of a relation between the
positidn. of the recording head and the operations of t
capping device and cleaning device; < |

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

of the operations of the above devices;
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-2-, oved by a carriage in a hone'position I's nmoved al ong - gRh—+Aett+red
guide surface in a frame to the nozzle open- ing surface of @ T8 HﬁEﬁgHAS BEEN
head, and a cap formed.of an J— . REPLACED

10

15

20

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

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

carriage.

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

Figs. 1 and 2 are reepectively a top plan view and a

side wview of an ink-jet recording device according to the

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

designates a carriage whioh 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
oarrlage 1l carries therein a recordlng head 3 for expelling ink
droplets in such a manner that, in the present embodiment, the
nozzle opening of the recordlng head faces downwazd. The
carrlage 1 also includes in its prlntlng area outer end portion
a flag piece la which can be selectlvely 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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el asti & menber provi ded on the surface of the sled is pushed against the
regording head to thereby seal the opening of the nozzle. THISOSHEED BAS BEE

devi ce disclosed in-Exan ned Japanese Patemt—Publication Hei No. 2- HRPLACED
of Heisei, there is enployed neans for pressing a cap against Feeof-etny
head, in which two-arnms formng a paral l el ogram are interposed between a
frane and the cap and the cap Is noved by a carriage in the horizontal

direction and al so

10 designates a capping device which is disposed dut 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

5 movement of the recording head 3, as will be described léter.
The capping device 10 includes on its printing area a:cap
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

10 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 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

20 recording head 3, and thg cleaning member 17 formed of an
elastic plate material is fixed to the leading end side or

printing area side of the cleaning device 15 ZOQdesignates.a
suction pump which communlcates with the cap member 12 and a.

waste lnk tank 22 by means of a tube 21 forming a part of the
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in.the®direction of the recording head, that is, in the ver- T HAS BEEN
di rection. I n the above-nentioned conventional devices, >|H§; ﬁé}
amount of novenment in-the vertical direction—s defined by anjincli ACED
gui de surface on the frame and by the parallelogramlink, when the

di stance between Tthe running path of the carriage and the frame varies
sonmewhat due to error in working of parts or in assem bling thereof, or

mhen the distance between a platen
pump and also which is connected to the paper feed motor 7

through 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 )
s 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
10 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
15  slidable surface. The projection 27 is aloo 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

20 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
25 position. Also, the 'slider 26 includes in the two sides

//
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and tH& recording head is. re-adjusted so as to print an inma
recordi ng paper such as an envel ope, the distance between t et
hed and the cap varies so that an operati-ea-to seal a nozzl opeﬁE
depends on the elastic deformation of the cap itself. This structure reads
no speci al probl em when the seal- 1ing surface is small but, when a

recordi ng-head includes a |large nunber of nozzles, it is very difficult to

seal the yhaleour§asBekneseo! RAUBbkYectively 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
contacted by a flag piece la of the carriage 1 (as shown in Fig

s 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 iﬁ communication with the air release port’ 13
through a piece 40 and a suction port 42 to which a negative
10 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,l
while the suction port 42 is connected to the pump tube 21 by a
pipe conduit 44, The pipe conduits 43 and 44 are formed by
injection molding so that they can be infegral with the elastic
.15 cup. And, in the leading end portion where the air release
port 13 is formed, there is formed a valve seat portion in such
a2 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

20 through-hole 45 formed in the slider 26 . This structure alléws

the fréme body 12 to receive a reéction force generated'from a

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

”prevents a useless force from acting on the slider 26 and éap_

member 12 and prevents the slidér 26 and.cap:member 12 from

- 25 being.shifted.

-
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Sho No. 59-103762, an inverted-L-shaped head protect cover is
a *hone position in-such a manner that it isTotatable at a p0| arﬁfpﬂ-ﬁ
protect cover is rotated by a carriage which has noved to the ﬁone
position, thereby press- ing a cap provided at one end of the protect cover
agai nst a recordi ng head. Since the anpbunt of rotation of the protect

cover The cap mémber 12, as shown in Fig. 4, is stored:in a

Further, in a device disclosed i n Unexam ned Japa- nese Pafent $$@ﬁlg BEHQ

- 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. A;so,

5 the cap member 12 stores thereiﬁ an ink absorber 47 formed 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

10 hemispherical recessed portion 46b. The upper portion of thg
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

15 attitude of the recording head 3, the caﬁ'member i1 can be
tightly contacted with the front surface of the recording head
3. . | | |

Referring back again to.Fig. 3, the capping device 10
-includes the above-mentioned valve mechanism which includes a

20 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 13 by a spring 50, a drive rod 54
biased outﬁardly by a spring 53 stronger than the springfso
in such a manner that the opposite side portion thereof to the

25 printing area is always projected out from the cép member 12,
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vari es according to the disfance to the nozzle surface, thi's ¢evyy BEH“
provide a positive sealing effect even on a recording device H S EEPHQS
distance between a_ .. _ —_— A

and engagement pieces 55, 56 respectively for engaging the
guide rod 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
10 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 wvertical
‘direction as well as in a direction perpendicular ﬁo the.mqving
direction of the recording head 3. |

‘The frame body 61 includes a projectioﬁ 57 which
20 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'béay 61 includes a remove piece 64 and cam surface 65

25 which are formed’respectively on the two sides thereof facing
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‘platen and a printing head is adjustable. However, due fHist jfaﬁhé"BEENﬂ

that the direction of novenent of the record in i i
- g head is dlfferenfﬂrﬁ nﬂm
i r\nr[l)

the direction of the-rovement of the cap, the relative novenenis_p

bet ween

i0

15

20

25

- them.

————

each other with the moving pathbof.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 other with the vertex between
them get in contact with the flag piece 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 54 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
- 14

© 30.

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

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

61 upwardly when it is pushed by the carriage 1in 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
toward outside the printing area, a third inclimed surface,73

forming a third path which is used to raise the frame bddj.Sl

to a cleaning position, a fourth inclined surface 74 used to hold

the frame body 61  at the cleaning position, and a fifth
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t he retordi ng head and cap cause the cap to be deformed unhece Eﬂgl ET HAS BHH
which facilitates the breakage or damage of the cap. EuroF_ R ED
Appllcatlon 0 446 885-discloses an ink jet—Tecordi ng apparatuslfor

di scharging ink to per- formrecording conprises a carriage nenber for

mount - ing recofding neans for discharging ink, a cleaning nenber

-arranged fo face the regions other than the region for the aforesaid

recording mpapsih8dCkE22aA® 75 for guiding a cam follower 69 to the first

inclined surface 71.

The above-mentioned first and second inclined surfaces
71 and 72 respectivély' have a section of a right-angled
5 triangle so that the frame bddy 61 can gét'bver them Qhen i£ is
moved in the directions shown by arrows 76 and 77. Also, the
fourth inclined surface 74 has a height selected sé thatithe
cam follower 69 can get over it when the frame bddy 61 is
swuhg. The stable point Pl is set at a position where the
10 '. cleaniné member 17 is not in contact with the hozzle surface of
the recording head, while é guasi-stable point P2 is set at ;
position having é 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

15 P2.
| Ih'Fig. 6, theie is_shbwn an embodiment of the above-
mentioned suction pump 20. In tﬁis'embodiment the suétion
pump 20 is constructed as a so called perlstaltlc pump in whlch
the outside of the pump tube 21 connecting the cap membor 12
20 with the waste ink tank 22 is held by a case 80 in such a
manner ﬁhét the pump tube outside can be-élmost circular, and-
- the inner periéheral surface ﬁheteof is elastically pressed_by
two rollers 32, B2 respectively mounted rofatably to é dfive

ﬁanel 81 in such a manner that a rotary shaft B8la is put

25 between the two rollers 82. The ﬁwo rollers 82, 82, as shown
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di§¢hafging port formation face of the aforesaid record-l i ng %?@E HAS BEEN

transporting neans for transporting the aforesaid cleaning nd

position to clean recording neans and a pos+t+-on not to clearn BERLACED
driv- ing nmeans for relatively driving the aforesaid carriage nenber and

transporting neans for the aforesaid cleaning nmenber to clean the
af oresai d ‘di schargi ng port fornation face. The aforesaid cl eani ng nenber

is provided mnth a_first cleani ng nmenber & b nalnlx g%e
in Fig. 7, are mounte to the e pane - 1n such a manner

that they are loosely fitted into elongated groovés (not shown)
.whose distances from the cénter thereof vary gradually. When
the paper feed motor 7 is rotated forwardly, then the rollers
S 82, 82 are moved toward.the tube 21, that is, toward the oﬁter

peripheral 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

. 1o 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

‘15 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

20 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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for cl&aning the discharging port formation portion of the -af of BH&i $HEET HAS BEE
recordi ng neans and a second cl eaning nenber (2b) mainly used [ or clIRERDACED
the circunfer- ence.of _the aforesaid di schar~gi-ng port fornmati ompor=

tion. Hence, the ink discharging condition is maintained and recovered to
effectuate a high—quality recording reli- ably. In addition, as

di scl osed i n Unexam ned Japanese Patent Publication Hei. No. 2-518, as

cl eani ng neans,
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, 5. and :
5 | 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 frage body 61 and also the drive rod 54 is pushed by the

10 valve mechanism operation piece 88 to thereby close the air
release port 13, so that the recoxding nead 3 is hermetlcallv.
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,

15 = then at first the carriage 1 lS 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.IB). In_this
moving process, the slider'ZG moves_elong the plane 25b and,

20 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

25 7 is transm:.tted through the r:Lng or gear array 6 to the suc..:Lon pump

/
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there s proposed neans in whi ch a cl eani ng nmenber, which is u$qHig SHEEP HAS BEEN
the nozzl e surface of a recordlng head in two klnds of nodes. |s d'sﬁﬂﬁﬂﬂED
it can b

in the vicinity of a .cap device in such a napner that
and retreated toward and away fromthe recordi ng head. According to the
device, it is possible to clean the nozzl e surface according to the

contam nat'ed condi - tions thereof but, however, there is required a drive
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 rollers 82, B2 outwardly along the
elongated grooves 81lc, 8lec to.thereby rub the tube 21 aﬁd.thus
S | 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 preveht air bubbles from éntering the nozzle

10 - in the éépping 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
15 the'pump'2d is short, the valvelmechanism'operation piece 88
cannot be retreated from the cohtact area of the drive fod 54.
.After com?letion of:the suction for a given period of
time, the carriage 1 ié moved toward the printing area. The
slider 26 follows the movement of the carriage 1 due to the
20 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 12 to

part from the front surface of the recording head 3. At a
25 stage when the engégement between the cap member 12 and
I
heet Has Been Replaced
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rre.chanl"-smto advance or ret r.eat t he cl eani ng menber al ong the 9|9 GHEPET MAS BEEN
of .the recording head. - _ REPLACED

recording head 3 is removed completely, the carriage 1 inverts
its moving direction and then.mdves toward outside the printing
area. As a result of this, the cam follower 69 rises through

the inclined surfaces 71, 72 and 73 (see Fig. 5 and Fig. 9(b)). If-“'the _

5 carriage 1 moves further_aﬁd reaches the quasi-stable point P2,
then the frame body 61 is raised up by the height H. Due to
the raise of the frame body 61, the cleaning 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

10 (é)); fﬁ 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

15 or.flushing. o

In this manner, when the recordiﬁg head 3 passes

ihrough the cleaning member 17 and then the flag piece la of
the carriage 1 reaches'thé remove piece 64, then-the remove
. piece 64 is ,pushed off outwérdly' By an angle of 6 in a-

20 direction of Sn arrow B shdwn in Fig. 11 by the flag piece la,
SO that the cam surface 65_is.caﬁsed to part from the cam
follower 69 (see Fig. 11). “This :eﬁoves the éuéport of'the'
inclined surface 74 by the.éam follower 69, the frame body 61

is moved down by the energlzatlon force of the bendlng spring

25 29, and the-cleanlng member 17 is caused to retreat from the

—_
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-4-  *°  In view of the forgoing problem it is an object of the—pr T ne nect
invention to provide an ink-jet recording device in which a ca pT"HS ﬁﬁ? HAS BEE
operation and the advance and retreat of a -e-eaning nenber are xeoUﬁ@BLQRED

the nove- nent of a carriage to thereby be able to provide a cofr

——

passing surface of the recording head 3. When the :ecérding
head 3 moves fuitther toward the printing area and passes
through a drive switch prition (2 position viii.shown in Figqg.
8), then the paper feed motor 7 is rotated réversely to send

5 out the recording papér_to the pxinting.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'cdntinues for a given period of time;and
an ink expelling recovery operation is required, the printing

10 opératign by thg recording head 3 is'temporarily stopped énd
the recording head 3 is moved toward the homé position. In the
process of movement to thé home position, the flag ?iece 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

15 is guided by the guides 30, 30 so that it ié positioned‘at the
center of the recording head 3. And, if the carriage l'moves.
further and thus the fiag piece la comes in contact with the
ehgagement piece 31 sb_tﬁat the recording head 3 is positioned
at a flushing position (a position shown by v in Fig. 8) while

20 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 ﬂave not been

used during the printing operation, thereby executing a

flushing operation. That is, by means of the flﬁshing
25 operation, ink remaining in the nozzle openings not used during
ect Has Been Replaced
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pact i Tk expelllng ability 'mai ntaining and recoverlng mean THﬁhﬁﬁESBﬁﬂ%iBEEN
sol ved by the ink-jet recording device of independent claif 1. FRERUAEED

advant ageous features, aspects and details of—the inventionare eV[- aent
from the dependent clains, the description and the draw ngs. - Accordi ng
to a preferred aspect of the I nvention, there is provided an ink-jet.
recordi ng-devi ce which com prises cap support neans di sposed out of a
printing the printing process is discharged out into the cap member 12
.to prevent the ink in the nozzie openings from increasing its
viScosity. | o
After completion of the fluéhing operation, if the
.5 ' 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
10 the air release port 13 by use of the drive rod 54, that is,
the air suction position.(showh by iii in fig. 8), ﬁhe suctioﬁ
 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 thg waste ink tank 22. The rotation
15  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
20 described before, ig caused- to follow the movement of the
carriage 1 by the energization force of the spring 29 and is-
ﬁqved aiqng the plane 25b to the printing area. When the
slider 26 mdves_to a given position, fhen it arrives at ‘the
inclined"sﬁrface 25a along which it is then moved downwardly,

25 so that the cap member 12 is caused to part from the front

Sheet Has Been Replaced

- ’ - i




arga and pressed by a carriage to nove between a hon-.cappinc E?ﬁ BEE
a gappi ng position, shift neans for shifting the cap support ans

'nozzle surface of a-recarding head in a proeess:of the recording hB

novi ng fromthe non-capping position to the capping position, cleanlng

mat eri al support Treans for noving between a non-cleaning position and a

cl eani ng posi- tion by the nmovenent of the carrlage the cleaning materi al

support means being nounted swi ngable to _
surface of the recordlng head 3. At a stage where the

engagement between the cap member 12 and recordlng head 3 is
| completely removed, the carriage'l inverts its moving direction
and then moves toward outside the printing area. This causes
5 the cam follower 69 to move upwardly throﬁgh the inciined_
surface 7;, 72 and 73 (see Fig. 9 (b)). If the cam follower 69
moves further and arrives at the quasi-stable poiﬁt 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
10 _iand is set at a posxtlon where it can get in contact with the
I;ont sur;ace of the recording head 3 (see Fig. 10 (a)). _In'
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
15 side thereof, so that the vicinity of the nezzle opening of the
recording head 3 is wiped to thereby remove the ink droplets
thet are attached to the nezzle bpening due to the flushing
operation. |
At a stage where the ink expeliing ability is recovered
20 in this manner, if printing data exists, then the carriage 1 is
simply mbved 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

25 the carriage 1, the slider 26'goes upwardly along the inclined

This Sheet Has Been Replac
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t he cab support neans, and suction neans for supply- ing a neggtive
pressure to the cap neans to thereby suck out ink inthe cap i THiSaSHEﬂ'tHAS BEEN

i nk tank | f the-recordi ng head noves to—a—ﬁ05|t|on out of ghe DWEPLAGED
area, then the capping support nmeans noves to the side of the recordiny
head to bring a cap nenber into.elastic contact with the front surface of
the record- ing head. Also, if the noving node of the recording head is

changed, thajudfied! 250 86 EREDLLCSYARAL head 3 moves. If the slider 26

goes further toward outside the printing'area, then the passing

—

of the recording head 3 in this prdcess can be detected by home
- position detect means (not shown). After a signal is output.
'S from the home position detect means, if the carriage i is
further movea a given amount toward outside the printing area,
.that is, a deceleration distance necessary to decelerate from'
a given speed tb stop, ﬁhen the projection 27 of the'slidef 26
reaches the plane 25b, and the cap member 12 is elastically
10 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 mechanism operation piece 88. 1In
15 this state, the carriage 1 is caused to stdp and is set at its
wait position (a position shown by i in Fig. 8). In this

state, the support by the guide rod 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
20 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
25 be.detected by the hoﬁe poéiﬁion detect means and the wait

-_—_—
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nmepber ¥i s noved onto a recordi ng head noving path to thereby cprtaectable —y
with the recording head. In this con- dition, by advancing or EHﬁiﬁﬁﬂg'Hﬁﬁfﬁfk
recordi ng head, the_recarding head can be rubbed with differen{ cl eaREPbLGCED

- nmenbers to thereby make sure to renove dust and other foreign fratters TTom
the recording head.- Fig. 1 is a top plan view of an enbodi nent of an ink-
jet recording device according to the invention; Fig. 2 is a side view of

an e”bOd'nEBBSQELER'ﬂy<§5§1tlon shown by i in Flg 8) of the recordlng_

'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 éieah the

5 position of the recording head 3 can bé 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 disfance to the wait.position with the home

position detect position as'a'referenge.. As a result of this,

10 the recording head 3 can be positioned at the wait position

with accﬁracy and thus the cap memberllz éan be positively
abutted against thé recording head 3;

Also, during the operation of the pump 20,-if the

carriage_l is forcibly moved in error toward the printing area

15 by an external force and is caused to pass through the drive

switch pésition, a redording papérlsupply operation is started.

) However, according to the present embodiment, since the passing

of the *ecordlng head 3 can be detected by the home position

detect means in a stage béfore_the carriage 1 arrives at the

20 ari§e switch position (a position shown by viii in Fig. 8), the

iecording paper can be handled according to the pqsitibn of the

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

recprding paper from being_loaded at.the'improper positioﬁ.of

the reéékding head 3 and.thﬁs to prevent too'mahy sheets of

25" recording paper from being supplied together. Especially, as

This Sheet Has Been Replace
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recording device according to the invention; Fig. 3 (a) is a qﬂﬁ?@ﬂEEﬁ&MﬁeBﬁE

EEN |

\

———

of the above device o _ REPLACED

10

15

20

25

‘mounting a new head, there is required a rubbing operation.

in the present embodiment, if there is employed a system in

which the suction 6peration and the recording paper loading

opeiation are éxecgted by'switching the direction of rotation
of the same motor 7, then thé reliability can be imprbved,to a
great extent. | | ' |
When a great change is given to the ink-flow path by
replacement of an old ink cartridge'with a new one of by
In

this case, the cleaning member 17 is raised according a

procedure similar to the above-mentioned wiping operation and

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

then, the carriage 1 is moved in an opposite direction (a

direction of an arrow C shown in Fig. 10 (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 accumulation of the waste ink

accurnulated by the above-mentioned flushing operation and the

forced 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 recérding head 3 ié_capged; the drive rod 54 cannot be

pressed by the valve mechanism operation piece 88. This allows

Sheet Has Been Replaced
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- 5- ? with a capping device as the center thereof, which | THiSSRARET AS BEEN
state in which a recording head is-|ocated in a printing prea; REPLA iﬁ'

3 (b) is a schenati<-view of the above devi-ee—

the air release port 13 to be in communication with the air and
thus there is elimineted_the possibility that the.negetive
pressure from the suction pump 20 can be increased ﬁp to a
degree to be able to suck out ink from the recording ﬁead 3.
5 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 prevenf the interiors of a printer box from being
contaminated .and a circuit substrate from being short
circuited. | |
10 N :In the above-mentioned embodiment, the remove piece is
pressed by ﬁhe carriage. However, it is obvious that a similar
action can be provided even when the remove piece ie pressed by

the recording head.
As has been described heretofore, accordiﬁg to a specific aspect of the

15 present invention, there lS prov1dad an_ ink jet recordlng
" device that includes cap support means Whlch is dlSDOSSQ out of
a printing area and, when pushed by a carrlage; 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
20 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 p051tlon‘1n accordance

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

25 supplies a negative pressure to the cap means to thereby suck

-
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with a cappi ng device as the center thereof, which shows

whisch the recording head is | ocated in a wait position;

is a view of an enhodinent of a cap mem —ber fornmng a par

cappi ng devi ce, which shows a view of a section of the cap nenber .
paral- = lel to-the noving path of a recording head; Fig. 4 (b) is a
vi ew of an enbodi nent of a cap nem ber - form ng a part of the-capping

devi ce, which
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

5 recording head. This makes iﬁ possible to simplify and_ﬁéke
comﬁact drive means for an ink expelliné 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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shows & view of the section thereof per pendi cul ar to the riepns dSUEEThESS BEEN

novi ng pat h; Fig. 5 1is view of an enbodi nent of a cam surflace o
cl'eani ng devi ce enployed-in the invention; —Fig. 6 is a sediion fﬁghA

an enbodi mrent of a suc- tion punp enployed in the invention; . Fig. 7
is a side view ofthe above suction punp; - Fig. 8 is an explanatory view

of a relation between the position of the recordrng~head_and_LD§_QEera-

~ LRy Mim

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
-1 - '
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ti ons of the capping device and cl eani ng devi ce; Figs. 9 ( g E(E'?)HAS BEEN
-are respectively explanatory views of the operations of t ‘ﬂ

devi ces;

Figs. 40«a) and (b) are respeetively expl anator 8&APQ}
t he operations of the above ‘devices; and Fig. 11 is an explanatory view

of the operation ©of a cl eani ng nmenber support frane'caused by a flag

pi ece of a carri age.

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 carriage (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 s%ingable support means (26,46) includes:

’

two arms (463, ~46a) respectively extending in ‘two

directions_from said cap member (12);

and a universal joint mechanism (46b) disposed in the

bottom portion said cap member (12).
-_
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Now, déécription wll be given_héreinbeIOM/of the'details of- t
by .way of the enbodinents illus- trated in the acconpanying drg hb ﬁEéf%RSEEEN
of anREPLAGED

Figs. 1 and 2 are respectfveL¥~a__‘Q_E%%g_¥Peﬂ#and a side view

i nk-j et recording device nvention. In these fTgures.
reference nunmeral ™1 (Fig. W wi mﬂm carriage which is supported by a
gui de shaft 2 and iS_a||OWB ct le in the wdth direc- tion of

recordi ng paper when it is driven by %a gul se

5. An ink-jet recording device as set forth 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.

6. 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).

7. BAn 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).

8. An ink-jet recording de#ice 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 (SOj 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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2. .f ar

not or (‘not shown). The carriage 1 carries therein a recordi ng (QeHa!\ﬁv o1

expelling ink droplets in such a S SHEET HAS BEEN
' - - REPLACGED

ot ust crcioge 0. R 0 mm

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 1nk—jet recording dev1ce as set forth in any one of the
‘preceding claims, wherein said suction means (20) includes

a peristaltic pump hav1ng 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,

This Sheet Has Been Replaced
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-6-. manner that, in the present enhadinent, the nozzle openinq@g g&éﬁ?ﬁ@s BEB@

recordi ng head faces downwar d. The car udes in

area outer end portion.a flag piece 1 mﬁmjiuﬂﬂ ectivel y_con-
with a renove piece 64 and an engage ~descri bed Iater
stands for a paper feed

(Il

4>

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. -

12. 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
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.

13. An ink-jet recerding device especially according to any one

of the preceding claims, comprising:

a recording head (3) for expelling ink,edioplets- 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;
S
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roll er*which is supported by a drive—shaLL_§_gﬂg_L;efgg- nect |hSWHEhHRS BE
ring or gear array 6 to a paper feed signate § BQED'
devi ce which is disposed out of the p u,, |s- nount ed nﬁ?@e. Se

mem ber 11 in such a manner that it C dﬁ, tlohs ‘that is, a '

cappi ng positionand a non-capping position in ac&or ance mnth t he novenent
of the recording head 3, as will be described |ater. The capping device 10

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 position;
cleaning means (15) including:

a cleaning member (17) for xrubbing 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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i ncl udds on its printing area a cap nenber 12 and, on. its out e .
val.,ve nechani sm 14 whi ch communi - cates the cap nenber h.hﬂs g’fﬁETaHAS BEEN

rel ease port 13. A _cleaning nember 1ﬂmmmgmmmma rubber pl at KEPIZACED
sui table for a w ping operation and 7b suitable Tor a

rubbi ng operatiorm They are bonded to each ot Her Sin*such a manner that the
rubber plate 1 7a is disposed on the outer side and the sponge nenber 17b

S S|tuated on the printing area side.

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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15Astahas for a cleaning device which is swingably nounted t-o
_respectlvely provided on the-two sides of the capping device
to the cap- ping device-10, the cleaning dewiee 15 is able to'take RKEPLACE

-cl eaning position and a non-cleaning position in accord- ance
novement of the recording head 3, and the cleaning nmenber 17 formed of an
elastic plate material is fixed to the |eading end side or printing area
side of the cleaning device 15. 20 designates a suction

ABSTRACT

An ink-jet recording device comprisesascapping device (10) -and
cleaning device (15) which are very compact. The capping
device (10) is disposed out . of a printing area and, when
pushed by a recording head (3) or a carriage (1) carrying :_ the
recording head, can 'be_ moved between a non-capping position
and a capping position. The cleaning device (15) is'swingébly

- mounted to the capp.ing device (10) by means of shafts (16) and
is movable between a non-cleaning position and a cleaning
position in accordance with the wmovement of the recording
head. A suction pump (20) which supplies a_negatiVé pressure
to the capping device ( 10) sucks out ink within a cap member
'(12) into a waste ihk tank (22). 1In the ink-~jet recbr__-ding
device, the capping device (10) and cléanirig device (15) can
be selectively moved to and from a recording head moving path
only by device of the movement of the carridge (3).
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punp whi ch communi cates with the cap nenber 12 and a waste ink ..
nmeans of a tube 21 formng a part of the punp-and al so which i 5HEETGHAS BEEN
to the paper feed notor 7 through a ring or gear array 23. Now, HE'PMGED?‘

(a) and (b) are respectively views of the above enbodi ment of tThe Tnvent+ed—
i n which the capping device 10 is shown as the center of the enbod- inent.

In particular, Fig. 3 (a) illustrates a state in which the recording head 3
is located in the printing area,

CFG 1

A 9 61 — ] 16
65 /¢9 ' '
10 209&_
21 :
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whi I‘e Fig. 3 (b) illustrat es a state in V\:hi. ch the -reco'rdi ng THIS SHEET HAS BEEN

REPLACED
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- 7- " head 3 is located in the hone position. In this struclTHiS, SHEETeHAS BEEN
cap: nenber 12 is provided on a slider 26 which is novableée in he nmEPIEQCED
direction of the recording head 3 in parallel to a base nenbelF—25~afe—+s

al so novable in the vertical direction. The slider 26 includes a

projection 27 (see Fig. 4a) provided on the |ower surface thereof,

FIG. 3(a)
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whi ch ﬁrojection 27 is novable along the base menber 25 as i §JH§ igg ﬁ
surface. The projection 27 is also ener- gized in two directfons, A§,BEEN
inthe upward direction and in the direction of the printing CED _
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 nenber
25 and is placed between the link 28 and base nenber 25. The surface to
be slided by the projection 27 of the slider includes,

FIG. 4(a)
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~as evident fromFig 9a and 10a, an inclined surface 25a wit WWSHEETIHASQBEEN
area side as the bottomand a plane 25b disposed at a height 10 pg@ﬂ_mp_g

cap nenber 12 against the recording head 3 when the recordi g
reaches the hone position. Also, the slider 26 includes in the two sides
t hereof guides 30, 30 respectively spread out toward the printing area to
the wwdth of the recording head 3, and in the outer end portion thereof
an engagenent piece 31 to be contacted by a flag pi e7q|e
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la of the carriage 1 (as shown in Fig 9a and 10a). The caﬁ WE’&%ASSBEEN
constructed in the formof an elastic cup which includes in tHe upp EpLACED
surface thereof an air intake port 41 in conmunication with tk@_ﬁLLEiekease“‘"
port- 13 through a piece 40 and a suction port 42 to which a negative

pressure fromthe punp 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 punp tube 21 by a pipe con- -

N\ o

eet Has Been Replaced -
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duit 44. The pi pe conduits 43 and 44 are forned by injection
that they can be integral with the elastic cup. And, in the Ik

porti on where the air release port 13 is forned, there is forjmed a
ody 52 to
be described later. Al'so, a tube forming the other pipe conduit 44 is

seat portion in such a nmanner that it can be closed by a valv

connected to the punp tube 21

Vd

'd

i .
z! —f— e ~
= —_——e e — —— - S S
=, /
n ( m——————— —_—
ol | 7/
al : r

| =
= 9: 5: :

S B El —— - .
T, v wnl \
-t 91

':| a"l n'| |

Z!| 9 g'
9' El- ;’
B B @
Eﬂ: o >0
U_)l u-': ™~ 91
z 2 ) B
= R, )
1 = &=
= =i S awm
=B t:{ L%
Q! — N, o1 EZ
wl N o BZ
=| P ! D
2 z 2 S
! R - e =
~ ’ o r~
2l ( V| ! -
] —1
it 2| e =
S, CLI- =
= 4
S [W ] |
Qi vl Y,
S e 8| . w, o
| 5 & o
) -l
D T, - T
LL Ll >~ = - .
3! oy = (=
I;l Q. o
Fad
=1l
S
.;: ¥

This Sheet Has Been Replac

Wi




THIS SHEET HAS BEﬂ
REPLACED |

FG. 9(a) [ /o J 3_;

_ : A -
e el
K — T =™ "“ 4 _
L ) H L '
65 lf i / ) 275
69 l : ' { A _—/253
| ‘ >\_,/
T
| 37 1A IS~
63/’ F ~29
: _
28 |
l
310 /1
1a

G 9w [ ) )
- o R GOtT///sa

et Ul e
= =g I
69_/./LJ| ‘ (-_ . . 27
i 1 © ol - '
i I

57——/.{/" L3S0 s '

63/""/' 28/ Va9

This Sheet Has Been Replaced

||II|I|| i




by meafis of a connecti ng through hole 45 fornmed in the sliderTHI§. SHEFTSHAS BEEPT
structure allows the frame body 12 to receive a reaction forfce gemﬁpﬁA
froma tube 21 with the nmoverment of the recording head 3,

usel ess force fromacting on the slider 26 and cap nenber 12 and prevents
the slider 26 and cap nenber 12 from being shifted. The cap nenber 12,
as shown in Fig. 4, is stored in a receive nmenber 46 formed of a h| ghly
rigid materi al 1

S
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such as macronol etule and the |ike so that a part of the edgeTWS SHEETCHAS BEEN!
enber 12 form rfg t he openi ng thereof can be exposed. Al so, : .
12 ‘stores therdin an ink absorber 47 formed of a porous mat ' -
absorb ink The;receive nenber 46 includes in the upper portion thereof two
arms 46a. 46a fespec- tively extending perpendicularly to the noving
direction of the recording head 3 and in the bottom portion thereof a

hem spherical recessed portion 46b. The

FIG. 11
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upper: portion of the cap n;e s |1 oo 5“‘&5 5“?% g tEh t
. means of ’the two arms 46a,4 8? ﬂde theﬂattoﬁh@‘ e‘mn )
fitted into a hem - spherical projection 48 projecting out f
26, Due to this, regardless of the attitude of the recording
“cap nmenber 11 can be tightly contacted with the front surface

recordi ng- head 3. Referring back aﬁgln to Fig. 3, the capgping device 10

i ncl udes the above-nenti oned val ve nechani sm
INK-JET RECORDING DEVICE

w]
The present lnventlon relates to an ink-jet recordlng

device which includes a recording head :vgble in the wldth

direction of recording paper and which expel'ylnk droplets onto

the recording paper to form an image therecn and, in more

particular, an ink-jet recording device Wthh includes capping

means and cleaning means for keeping the ink expelling ability

of the recording head.

Conventionally, there is known an ink-jet recording

device whlch expels lnk which is pressurized in a pressure

chamber, “onto reco*dlng paper as ink droplets to thereby record

prlnu data. In the conventional ink-jet recording device, ink
solvent is easy to evaporate from a nozzle opening, which
increases the viscosity of the ink and causes the ink to dry.
Also, dust can be easily attached to the ink and air bubbles
can be mixed into the ink. For these reasons, there can be

produced poor prlnulng in the conventlonal ink~-jet recording
Lo
device. To cope w;th‘thls problem, the ink-jet recording

)‘ .

device of this tyne lncludes Capplng ‘means for sealing the

- - i
PP v e e

nozzle onenlng durlng the“non—printlng tlme and cleanlng means

i
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whi ch includes a val ve body 52 di sposed op Hil(sds‘ﬂ%“tﬁ SaBlErE‘\lre &E-E&A%%MENE §HEE

and nounted to one end of a guide rod 51 a|ways REPhABEM ¢ the air-

Tel ease port 13 by a spring 50, a drive ro brased outwar d|y| by2 2 NEPH 1996
53 stronger than the spring 50 in such a manner that the oppo$ite side
portion thereof te the printing area is &l ways projected out {r the cap
menber 12, and engagenent pieces 55 56 respectively for engaging the guide ..

rod 51 with_ the drive rod 55. In the va%ve necha- . .
for cleaning the vicinity of the nozz_le opening according to

demand.

In Unexamined Japanese Patent Publication Hei No. 1-
125239, there is disclosed a device, that is, one of such
capping means, in which a sled to be pushed and moved by a
carriage in a home position is moved aléng'an inclined guide
surface in a frame to the nozzle opening surface of a recording
head, and a cap formed of an elastic member provided on the
surface of the sled is pushed against the recording 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 a recording head, in which two arms
forming a paralleldgram are interpbsed 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 direction is defined by an
inclined guide surface on the frame and by the parallelogram .
link, when the distance between the ;unning path of the
carriage and the frame varies somewhat due to error in working
of parts or in assembling thereof, or when the distance between
a platen“and the recording head is re-adjusted so as to print

. . g . S : :
an image on thick “Fécording paper _.such .as an.envelope, the
s =5 '-;" R A “‘ '
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nism when the drive rod 54 is pushed by ﬂﬂs SHEﬁ_fE ﬁﬁ@%&QﬁMﬁﬁﬂiﬁLf

3 into a condition shown in Fig. 3 (b), the b2l gses its
braking force and thus it is abutted against the air rel ease p)rtgzmmhni%

by the energization force of the sprlng 50. ~In Fig. 3, 1p stands for a

cl eani ng devi ce which 3 _ _

distance between the recording head and the cap varies.so that
an operation to seal a nozzle opening depends on the elastic
deformation of the cap itself. This structuie reads no special
problem when the sealing surface is small but, when a recording
head includes é lafge number of nozzles, it is very difficult
to seal the whole surface thereof equally.'.

Further, in a dgvice disclosed in Unexamined Japanese
Patent Publication Sho No. 59-103762, an inverted-L-shaped head
protect cover is supported in é 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 providéd at one end of the protect cover
against a recording head;

Since the amount of. rotation of the protect cover
varies according to the distance to the nozzle surface, this
device can provide a positive sealing effect even on a
recording device in which the distance between a platen and a
printing head is adjustable. However, due to the:fact that the
direction of movement of the recording head is different from
the direction of the movement of. the cap, the relat;ve
movements produced between the recording head and cap cause the
cap to be deformed unnecessarily, which facilitates thé
breakage or damage of the cap. .

fn addition,.as disclosed in Unexamined Japanese Patent

Publication Hei No. 2-518, as cleaning means, there is proposed
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i ncl udes the cl eaning nenber 17. Mre fda

£~

TI-{IS S#EET HAS BEEN
2 2 NOV 1996
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_means fn which a cleaning mémber, which is used 5 Tub the

nozzle surface of a recording 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.

N According to the. device, it is possible' to clean the
nozzle surface according to the contaminated conditions ﬁhereof
but, however, there is required a drive mechanism to advancé or
retreat the cleaning member along - the moving path of the

racording head.

In view of the forgoing problem, it is an object of the
present invention to provide an ink-jet recording device in
which a capping operation and 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 recorxding 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-limiting approach of defining the
invention in general terms. .

According to a preferred aspect of the invention, there
is provided an ink-jet récording device which comprises cap
support means disposed out of a printing area and pi'essed' by
a carriage to move between a non-capping position and a
capping position, shift means for shifting the cap support
means to the nozzle surface of a recording head in a process
of the recording head moving from the non-capping



cl eaning nmenber 17 is disposed in a fra h 1 s\supp B)ﬁ,ﬁngEMf\NT SHEET
such a manner that an el ongated groove 60} (as g— 9 ornmed in
one surface thereof and a round hol e (not ornmed in the pti22 NOV 1994
surface thereof are |oosely fitted over the shafts 16, 16 respeftively
provided on the two sides of the slider 26 supporting the cap|nenber IZ and

al so which-is sw ngabl e about the round hole in the verti cal rec- _tion as
well as in gdliedd ofoP&heeciSping bostifte ofijVidigeaning material support

means for moving between a non-cleaning position and a cleaning
position by the movement of the carriage, the cleaning material
support means being mounted swingable to the cap support means,
and suction means for supplying a negative pressure to the cap
means to thereby suck out ink in the cap into a waste ink tank.
If the. recording head moves to a position oﬁt of the

printing area, then the capping 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 thereby contactable with the recording head. 1In
this condition, by advancing or returning the recording head,
the recording head can be -rubbed with -different cleaning

members to thereby make sure to remove dust and other 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;



. ' AS
direction of the recording head 3. E Emd uﬂEBLAzCEMENT SHEET
projection 57 which extends dowwardly neprer_t f re—teading
end portion of the printing side thereof and al so which is aljwgysa,hy
| i i /52 567,094

downwardly toward the printing area by a tension spring 63 priov
the slider 26 and itself. Also, the frant body 61 includes a |r dnove—pi-ece—

64 and cam surface 65 which are forned respectively on the t si des

t hereof facing each other with the nov-
Fig. 3 (a2) 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 w;th

a capping devicg as the center thereof, which shows a state in
ﬁhich the iecordiné head is locéted 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 moving path of a

recordiné 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. 5 is view of an embodiment of.é cam surface of a
cleaning device employed in the inﬁention;

Fig. 6 is a section view of an embodiment of a suction

pump employed in the invention;

Fig. 7 is a side view of the above suction pump;

®

Fig. 8 is an expléﬁatory view of a relation between th
position of the .recording' head and the operations of the
capping device and cleaning device;

F;gs. 9 (a) and (b) ate respectively explanatory views

of the operations of the above devices;
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ing path of the recording head between thﬁmsﬂ%mg%gﬁg BEEN eB PLAGEM, !
in a triangle which has a recording head pgassin ERL

erit ex.
-inclined surfaces 64a, 64a facing each otheL_with the verte tetﬁé@ﬂ n@h&
get in contact with the flag pi ece la of the carriage 1, thgn jthe frane
body 61 is cause +0 swing in a horizontal direction to there y renove the
engagenent- bet ween the cam surface 65 and a cam fol |l ower 69

Iatef The hei ght OELBQ? 10 (a) and (b) are respectively explanatory views

of the operations of the above devices; and

Fig. 11 is an explanatory view of the operation of a
cleaning member support frame caused by a flag piece of a

S carriage.

Now, desoription will be given hereinbelow of the
details of the invention by way of the embodiments illustrated
in the accompanying drawings.
’ Figs. 1 and 2 are respectively a top plan view and e

side view of an ink-jet recording 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 reciprocaﬁe in the width direction of recording
paper when it is driven by a pulse motor (not shown). The
carriege 1 carries therein a recording head 3 for expelling ink
droplets in such a manner that, in the present embodiment, the
nozzle opening of the recofding head faces downwaxd. The
carriage 1 also includes in its printing area outer end portioo
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 paoer feed roller Wthh is supported by

canmamn e e g B

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

6 to a paper feed motor 7.



T emove piece 64 is .sel eét ed to be higher | %ET%gdgEsE% :@EPAACFMENT SHEET

slider 26 to thereby prevent the flag pidce | aREPLAYE carritage[1 from
-contacting with the guides 30, 30. | g5, there is sholn 22 NOV 1996
enbodi nent of the above-nenti oned cam surface which includes|alfirst
inclined surface A forning a first path8which is used to guildéeThe Trane
body 61 upwardly when it is pushed by the carriage 1 in a dirlection gqing

out of the printing _ )
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
position and a non-capping position in accordance with the

5 movement of the recording head 3, as will be described later.
The capping device 10 includes on its printing area a cap
member 12 and, on its outer side, a valve mechanism 14 which
communicates the cap meﬁber 12 with an air release port 13. A
cleaning member 17 is composed of a rubber plate 1l7a suitable

3 for a wiping operation and a sponge member 17b suitable for a
rubbing operation. They are bonded to each other in such a
manner that the rubber pléte 17a is disposed on the outer side
and the sponge member 17b is situated on the printing area
side.

15 stands for a cleaning device which is swingably
mounted to shafts 16, 16 reépectively 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 and
a non-cleaning position in accordance with the movement of the
recording head 3, and the cleaning member 17 formed of an
elastic plate material is fixed fo 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
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area froma stable point P1 at which it JE‘S SHEET H Sactj {REH_Ag&NﬁNgg%-KEﬁ_T

‘while the carriage 1 is put in its non- Contahfﬂjﬁg o
-inclined surface 72 form ng a second path which extends frorh tihe
of the first inclined surface 71 horizontally in a direction

na

g ggpgv %94

toward outside the printing area, a third

pump and also which is connected to the paper feed motor 7
through a ring or gear array 23. | |
Now, Figs. 3 (a) and (b) are respectively views of the
above embodiment of the invention in which thg 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 recoxding head 3 is located in tbe home

position. 1In tﬁié structure, the cap member 12 is provided on
a slider.26 which is movable in the moving dirgction 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

projecﬁion 27 is movable along the base member 25 as its
slidable surface. The projection 27 is aléo 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 25 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 S9a 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 portidn thereof an engagement piece 31 to be
contacted by a flag piece la of the carriage 1 (as shown in Fig
9a and 10a). | |
The cap member 12 is constructed in the form of an
elastic cup which includes in the upper surface thereof an air
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 &
pipe conduit 44. The pipe conduits 43 and 44 are formed by
injection molding so that they can be integral with the elastic
cup. And, in the leading end portion where the air release
port 13 is forﬁed, there is formed a valve seat portion in such
a ﬁanner that it can be closed by a2 valve body 52 to be
described later. Also, a tube forming the other pipe conduit
44 is connected to the pump tube 21 by means of a connecting
through hole 45 formed in the slider 26. This structure allows
the frames body 12 to receivé a reaction force generated from 2
tube 21 with the movement of the recording head 3, which
prevents a useless force from acting on the slider 26 and cap
member 12 and prevents the slider 26 and cap member 12 from

being shifted.
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74 used to hold the frame body 61 at the|cl earREPRYAPERI ti on add afifth
.nclined surface 75 for - guiding a cam f oMower—69"T0 the 11 rist iQ(ﬁNﬁUd‘\‘)%
surface 71. The above-nentioned first ‘and second inclined pur- faces

71 and 72 respectively have a section of¥ta right- angled triahgteso That _J
the frame. body 61 can get over themwhen it is noved in the d{rectiaons

shown by arrows 76 and 77. Also, the fourth inclined surface has, a
The cap member 12, as shown in Fig. 4, 1s stored in a

receive member 46 formed of a highly rigid material such as
macromolecule and the like so that a part of the edge of the
cap ember 12 forming the opening thereof can be exposed. Also,
the cap member 12 stores therein an ink absorber 47 fofmed of
a porous material which can absorb ink. The receive member 46
includes in the upper pqrtion thereof two arms 46a, 46a
respectively extending perpendicuiarly to the moving_direction
of the recording head 3 and in the bottom portion thereof a
hemispherical recessed portion 46b. The uP?er portion of the
cap member 12 is loosely iitted ﬁith the slider 26 by means of
the two arms 46a, 46a, while the bottom portion thereof is
loosely fitted into a heﬁispherical_projection 48 projecting
out from the slider 26. Due to this, regardless of the
attitude of the recording head 3, the caé member 11 Can be
tightly contacted with the front surface_of the recording head
3.

Referring back again to Fig. 3, the capping devicello
includes the above—mentibned 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 port 13 by a spring 50, a drive rod 54
biased outwardly by a spring 53 stronger than the'spring 50
in such a manner that the opposite side portion thereof to the

printing area is always projected out from the cap member 12,
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body 61 is swng. The stable point Pl is det at Stet—vherle t he

-cl eaning nenber 17 is not in contact with the nozzl e surface lof t b NQV 1996
recordi ng head, while a guasi-stable p0|nt P2 is set at a posjtfon haV|ng a
level difference H fromthe stable poi nt2P1 so that the cleanj ng—member—17
can contact with the nozzle front surface of the recording hepd at the

guasi - st abl e poi nt P2.
and engagement pieces 55,_56 respectively for engaging the

guide rod 51 with the drive rod 55. In the valve mechanism 10,
when the drive rod 54 is pushed by the movement of the
recording head 3 into a condition shown in -Fig. 3 {(b), then the
valve bod:f 52 loses its braking force and thus it is abuﬁted
against the air release port 13 only by tﬁe energization force
of the spring 50. |
In Fig. 3, 15 stands for a cleaning device which
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 50 (as
shown 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 projection 57 which
extends downwardly nearer to the center of the leading énd
portion of the printing side thereof and also which is always
biased downwardly toward the printing area by a tension

spring 63 provided between the slider 26 and itself. Also, the
frame béay 61 includes a remove piece 64 and cam surface 65

which are formed respectively on the two sides thereof facing
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In Fig. 6, there is shown an enbodi nent of

20. In this enbodinent, the suction pumo 2P is REPEAGHted ds b Fo call ed
peri- staltic punp in which the outside of unp tube 21 co nnclzlmugvnqg%
cap nmenber 12 with the waste ink tank 22 is held by a case 80 | nj such

manner that the punp tube outside can bé3al nost circular, and }heTmer

peri pheral- surface thereof is elastically pressed by two rollefs 82, 82

respecti vel mounted rotatably to a.driv
P éach other with tXe moving path of the recording head between

them. 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 other with the vertex between

5 them get in contact with the flag piece la of the carriage 1,
then the frame body 61 is cause to swing in a horizontal
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 ghide the frame body
61 upwardly when it is pushed by the carriage 1 in a direction
going out of the printing area from a stable point Pl at which
it gets in contact with the carriage 1 while the carriage 1 is
put in its non-contact condition, a second inclined surface 72
forming a second path which extends from the lower end of the
first inclined surface 71 horizontally in a direction extending
toward outside the printing area, a third inclined surface 73
forming a third path which is used to raise the frame body 61
to a clééning position, a fourth inclined surface 74 used to hold

the frame body 61 at the cleaning position, and a fifth
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panel 81 in such a manner that a rotary $THfS SBEER HAS BEEN pet ﬂﬁe—&—w&—’“‘ .

rollers 82. The two rollers 82, 82, as shown i IAQED 7, ar upted to t
i—a—e—éﬁe?eky—ﬁﬁmsﬁ Hted | n 0232&%3% .

drive panel 81 in such a nmanner that the

grooves (not shown) whose di stances fromthe center thereof v ri__gL%q_qg_l_L_y—__,
Wien the paper feed notor 7 is rotated R8rwardly, then the roljl eTs 82, 82

are noved toward the tube 21, that is, toward the outer peripheral side—ef —

the drive panel_ to take positions to be able to
pinclined surrace 75 for guidfhg a cam follower 69 to the first

inclined surface 71.

The above-mentioned first and second inclined surfaces

71 and 72 respectively have a section of a right-angled

S triangle so that the frame body 61 can get over them when it is
moved in the direcﬁions.shown by arrows 76 and 77. Also, the
fourth inclined surface 74 hés.a height selected so that the

cam follower 69 can get over it when the frame body 61 is
swung. The stable point Pl is set at a position where the
cleaniné member 17 is not in contact with the nozzle surface of
the recording head, while a guasi-stable point P2 is sest at a
position having a level difference H from the stable point P1

so that the cleaning member 17 can contact with the nozzle

front surface of the recordiﬁg head at the quasi-stable point

P2.

In Fig. 6, there is shown an embodiment of the above-

mentioned suction pump 20. In this embodiment, the suction

pump 20 is constructed as a so called peristaltic pump in which
the outside of the pump tube 21 connecting the cap member 12
with the waste ink tank 22 is held by a case 80 in such a
manner that the pump tube outside can be almost circular, and
the inner peripheral surface thereof is elastically pressed by
two roliers 82, 82 respectively mounted rotatably to a drive
panel 81 in such a manner that a rotary shaft 8la is put

between the two rollers 82. The two rolle;s 82, 82, as shown
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is rotated inversely for paper feed, then]the rREPLACED are npvedfrowart—The
center of the drive panel to take positions to be apre to cut|o fﬁ’ﬁd\‘ﬁng

with the tube 21.
15

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 center thereof vary gradually. Wwhen
the paper feed motor 7 is rotated forwardly, then the rollers
82, 82 are moved toward the tube 21, that is, toward the outer

peripheral 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 moved toward the center of the drive panel to

) take positions to be able to cut off contact with the tube 21.

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

coefficient of friction, which is formed of macromolecule mixed

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 connected 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

1l 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 tb retreat the operation piece 88 from
a position opposed to.the drive rod 54.

Next, description will be given below of the operation
of the thus constructed device #ith reference to Figs. 8, 9 and
10.

When the recording head 3 waits at the home position (a
position i shown in Fig. 8), the cam follower 69 occupies the
gquasi-stable pbsition P2 of the cam surface 65 to tﬁereby 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 recording head 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 printing aresa side
to thereby cause the recording 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 26 moves glong the plane 23b and,
therefore, the cap member 12 continues to seal the front
surface of the recording head 3. At this position, the valve
body 52 is retreated from the air release port 13 by the drive
rod 54. After then, the péper feed ‘motor 7 is rotated

forwardly and the rotational movement of the paper feed motor

7 is transmitted through the ring or gear array 6 to the suction pump



tube 21, there is nounted a plate nenber 3§Hﬁb$HH§'HA§#@EN
friction, which is formed of macro- nolechle mB&ERLAGER h a |
ol ybdenum or the like. The plate nenber 8315 USEd to reduce |frli cRi

between the drive panel 81 and tube 21. The drive panel 81 ind '
outer periphery thereof a gear 81b whicR7i s connected to the
notor 7 through a ring or gear array 23. 85, 86 respectively dgs-

differential gears nounted eccentrically on thﬁ1 . .
0, 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 méves the rollers 82, 82 outwardly along the
elongated grooves 8lc, 8lc to thereby rub the tube 21 aﬁd thus
generate a negative pressure. In this condition, since the air
release port 13 is open, waste ink 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 entering the nozzle
in the éapping operation. |

On the other hand, the rotation of the drive panel 81
of the pump 20 is transmitted to the differential gears 85, 86
and is then transmitted to the valve ﬁechanism operation piece
88. In this state, because the accumulation operatidﬁ time of
the pump 20 is short, the wvalve mechanism.operation'piece 88
cannot be retreated from the contact area of. the drive rod 54.

After cdmpletion of the suction for a given period of
time, the carriage 1 is moved toward the printing area. The
slider 26 follows the movement of-thé carriage 1 due to the
energization forces of the springs 29 and 63 and moves along
the plane 25b to the printing 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 12 to
part from the front surface of the recording head 3. At a

stage when the engagement between the cap member 12 and
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a given ratio and then transmt the reducé a_a vallvgd nechani sm
operation piece 88. The reducing ratio is sel ected as a val ud, f 0p 26NBV1994
ple, 6400 to 1, which nmakes it possible for a spring pro- vided between the
base member 25 and the operation piece BB to retreat the operfattomrprece—588
froma posi- tion opposed to the drive rod 54. Next , desdription\MII

be gi ven bel ow of the opera-
recording head 3 is removed completely, the carriage 1 inverts

its moving direction and then moves toward outside the printing

area. As a result of this, the cam follower 69 rises through

the inclined surfaces 71, 72 and 73 (see Fig. 5 and Fig. 9(b)). If the _

carriage 1 moves fu;ther_and reaches the quasi-stable point P2,l
then the frame body 61 is raised up by the height H. Due to
the raise of the frame body 61, the cleaning member 17 is also
raised up and is set at a position Vhere it can be contacted
with the front surface of the.recording head 3 (See Fig. 10
(a)). fﬁ this state, if the carriage 1 is further moved toward -
the printing area, then a rubber plate 17a is poéitioned upside
and is abutted against the recording head 3, so that the
vicinity of the nozzle opening of the recording head 2 is wiped
to thereby remove ink droplets attached thereto due to suction
or flushing. .

In this manner, when the recording head 3 passes
throughlthe cleaning member 17 and then the flag piece.la of
the.carriage 1 reaches the remove pieée 64, then the remove
piece 64 1is pushed off outwardly By an angle of & in a
direction of an arrow B shown in Fig. 11 by the flag piece 1la,
so that the cam surface 65 is caused to part from the cam
follower 69 (see Fig. 11). This removes the support of the
inclined surface 74 by the cam follower 69, the frame body 61
is moved-down by the energization force of the bending spring

29, and the cleaning member 17 is caused to retreat from the
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When the recording head 3 waits at the homne {posi - E C Ion 1 shown
-in Fig. 8), the camfollower 69 occupies the quasi-stable pogiti op2REVH996
the cam sur- face 65 to thereby raise the frame body 61 and gl 4o the drive
rod 54 is pushed by the val ve mechani sd%pera- tion piece 88 |t d—+rerehy
close the air release port 13, so that the recording head 3 i{s hernetically

seal ed by the _
passing surface of the recording head 3.  When the recording

head 3 moves further toward the printing area and passes

through a drive switch position (a position viii shown in Fig.

8), then the paper feed motor 7 is rotated reversely to send

] out the recording papér to the érinting area, so that the
recording paper can be_set in a printable state.'

On the other hand, ét_a ﬁime when a printing operation

.in the printing area continueé for a.given period of time and

an ink expelling recovery operation is requirgd, the printing

0 operatian by the recording head 3 is temporarily stopped and

the recording head 3 is moved toQard the home position. In the

process of movement to the home position, the flag piece 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 is positioned at the

center of the recording head 3. And, if the carriage 1 moves

further and thus the flag piece la comes in contact with the

engagement piece 31 so that the recording head 3 is positioned

.2t 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 regardless of the printing signal from at least

the nozzle openings of the recording head 3 that have not been

used during the printing operation, thereby éxecuting a

flushing operation. That is, by means of the flushing

operation, ink remaining in the nozzle openings not used during



EPLACEMENT SREE!

022889528

Lcap menber 12 to preveni i nk frombeing d Fﬂ!:? é_%%gﬁé.%gm( )}

waiting state, if the power supply turns ¢n_ th v=firs elc
is noved to the printing area side to thereby cause the recorldi

pass through a cl eaner set position (a position ii shown in .
nove to an air suction position (a pos?Pion iii shown in Fig.}18). In this
nmovi ng process, the slider 26 noves along the plane 25b and, ; e
cap 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 flushing operation, if the
5 carriage 1 is moved again toward outside the printing area,
then the slider 26 is moved upwardly along the inclined surface
25a in accordance with the mbvement of the recording head 3.
And, at a time when the slider 26 is moved up to a position to
allow caéping 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 th? 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

P

operations thereof is accumulated.

On completion of the air suction, if the recording 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 area. When the
slider 26 moves to a given position, then it arrives at the'
inclined surface 25a along which it is fhen 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 where the

engagement between the cap member 12 and recording head 3 is
completely removed, the carriage 1 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)). If the cam follower 63
moves further and arrives at the guasi-stable pdint 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 ;et at a position where it can get in contact with the
front surface of the recording head 3 (see Fig. 10 (2)). 1In
this state, if the carriage.l is further moved toward the
printing area, then iﬁ 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 nézzle opening of the
recording head 3 is wiped to thereby remove the ink droplets
that are attached to the nozzle opening due to the flushing
operation.

At a stage where the ink expeliing ability is recovered
in this manner, if printing data exists, then the carriage 1l is
simply moved to the printing area.

On. the other hand, if the printing data is absent and
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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fovenent of the paper feed notor 7 is trans
so that t2he drive panel 81 of|the

array 6 to the suction punp 20,

surface 25a as the recording head 3 moves. If the slider 26

.goes further toward outside the printing area, then the passing
of the recording héad 3 in this process can be detected by home
pésition 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 to 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 recording head 3. If
the carriage 1 passes through the air suction position (a
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 mechanism operation piece 88. In
this state, the carriage 1 is caused to stop and is set at its
walit position (a position shown by i in Fig. 8). In this
state, the support by the guide rod 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 prepared for the next printing operation in
a2 condition where the drying of the ink in the nozzle opening
is prevented.

Due to the fact that between the detect position (a
position shown by iv in Fig. 8) of the recording poéition 3 to

be detected by the home position detect means and the wait



| | | NT SHEET
punp 20 is rotated in a direction of an arnJ\wsAS gg)@%s B|E-EN REP ACEMENT 5 o

rotation of the drive panel 81 noves the rqll-_e §¥ along9
the el ongated grooves 81c, 8l1c to thereby rub the tube 21 andithu

a neg- ative pressure. In this conditiqn since the air releage port 13 is. .
open, waste ink pessibly remaining in t absorber 47 and tubg 21 can be
di scharged into the waste ink tank 22 w thout applying the ne

sure to the rec r%I ng(aheggSLtlggl Shsan %ryeveninab&gbu%) of the recording

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 area, the

5 position of the recording head 3 can be detected by the home
position detect means in a stage before it returns to the wait
position and, therefore, iﬁ is possible to set again an
accurate moving distance to the wait position with the home
position detect position as a reference. As a result of this,
the recording head 3 can be positioned at the wait position
with accuracy and thus the cap member 12 can be positively
abutted against the recording head 3.

Also, during the operation of the pump 20, if the
carriage 1 is forcibly moved ;n error toward the printing area
by an external force and is caused to pass through the drive
switch position, a recording paper supply operation is started.
However, according to the present embodiment, since the passing
of the recording head 3 can be detected by the home position
detect means in a stage before the carriage 1 arrives at the
drive 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 to prevent the
recordiﬁg paper from being loaded at the improper position of
the recording head 3 and thus to prevent too many sheets of

recording paper from being supplied together. Especially, as
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hand, the rotation of the drive panel 81 jof thgppugen20 is|triansnitt t

the differential gears 85 86 and is the fran?nftted +e—tHe {vql v@ §8V‘§96

mechani sm operation piece 88. In this state, because the accymjla- tion

operation time of-the punp 20 is short,24he val ve mechani sm dperation piece
2|

Af t ok

88 cannot -be retreated fromthe contact area of the drive ro Aft-et

conpl etion of the suction for a given period of .
in the present embodiment, if there 1is employed a system in

which the suction operation and the recording paper loading

operation are executed by switching tie direction of rotation

of the same motor 7, then the reliability can be improved to a
5 great extent.

When a great change is given to the ink flow path by
replacement of an old ink cartridge with a new one oOr by
mounting a new head, there is required a rubbing operation. In
this case, the cleaning member 17 is raised according a

) procedufe similar to the above-mentioned wiping operation and
the recording head 3 is moved to the printing area. After
then, the carriage 1 is moved in an opposite direction (a
direction of an arrow C shown in Fig. 10 (b)) to the wiping
operation. As a résult of this, with the rubbing member 17b as
the upper surface thereof, the cleaning member 17 is abutte
against the front surface of the recording head 3.

Now, when the amount of accumulation of the waste ink
accumulated by the above-mentioned flushing operation and the
forced suction of ink from the nozzle openings reaches the
capacity of the waste ink tank 22,. then the valve mechanism
piece 88 is caﬁsed to retreat from the position of the drive
rod 54 by the differential gears 85, 86 (a state shown by.
reference character 78’ in Fig. 7). For this reason, even if
the recarding head 3 1is capped, the drive rod 54 cannot be

pressed by the valve mechanism operation piece 88. This allows
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the springs 29 and 63 and noves al ong the B tTo the priintl ng area.
When it noves to a given position, then the slider 26 reaches { he 1nclined

surface 25a and thus it goes down- war @5 which causes the cap penber 12 to— —
part fromthe front surface of the recording head 3. At a stage when the
engagenent biee weion telease omrtbdr3 1@ dedin 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 circuit substrate from being short

circuited.

In the above-mentioned embodiment, the remove piece is
pressed by the carriage. However, it is obvious that 2 similar
action can belprovided even when the remove piece is pressed by
the.recording head.

As has been described heretofore, according to a specific aspect of the
present invéntion, there is provided an_ ink Jjet 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 recording head is moved from
the non-capping position to the capping position, displaces the
cap support means, cleaning.membef support means which is
swingably mounted to the cap support means and mbves between a
non-cleaning position and a cleaning position-in accordance
with the movement of the cariiage, and suction means which

supplies a negative pressure to the cap means to thereby suck



recording head 3 is renoved conpletely, theTHE SHEEE HASI BRER [ § REMACPMEND SHEETT
direction and then noves toward out- side {he prﬁ iAﬁ ar ea. i
this, the camfol- |ower 69 rises through the-nRckihRed—sut st71, 72 and i
73 (see Fig. 5 and Fig. 9(b)). If the carriage 1 noves fur- the 4Hd NOV 1996 |
reaches the quasi-stable point P2, then?$he frane body 61 is faijsed up by

the height- H Due to the raise of the frane body 61, the cleafing nenber 17

is also raised up .and, i.s, set at a position where it can be
out ink within a cap into a waste ink tank. According to this

structure, the parts necéssary for the capping operation and
c'leaning operation can be moved to and from a recording head
moving path only by means of the movement of the carriage or

5 recording head. This makes it possible to simplify and make
- 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 disclosed. The cleaning device is
swingably mounted to the capping device by means of shafts and
is movable between a non-cleaning position and a cleaning
position in accordance with the movement of the recording
head. A suction pump which supplies a negative pressure to
the capping device sucks out ink within a cap member into a
waste ink tank. In the ink-jet recording device, the capping
device and cleaning 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, comprisings::

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

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

a carriage (1) for moving said recording head (3) in a
direction perpendicular to a paper feed direction;

capping means 210) 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 (26,45) 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-capping position and a capping 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-

capping position to said capping position;
cleaning means {15) including:

a cleaning member (17) for rubbing the front surface of
said recording head (3) to thereby clean the front surface

; = ¢ L M S




- 13 - (See Fig. 10 (a)). In this stafeHi§ fSHERE Hisr Bﬁ%{\b‘% REPLACEMENT SHEET
toward the printing area, then a rubber pliate 1RERLACEDposi- | tji dned upsi de

dnd is abutted against_the recording head “3—so—ttrar The vi cifnift y2@f NOWe1994
nozzl e opening of the recording head 2 ég wi ped to thereby r ve ink _

dr op- —

of said recording head;

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

mounted swingable on said capping means (10);

2. 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).

3. 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 s&ingable support means (26,46) includes:.

[1=3

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

directions from said cap member (12);

and a universal Jjoint mechanism (46b) disposed in the

bottom portion said cap member (12).

= € L M § %




lets attached thereto due to suction or flushing ' Lot hik RERAABEMENTSHEET
the recording head 3 passes through the c| &4iSi S4EETeHAS BEEN |and[Temtie

flag piece 1la of the carriage 1 reaches the re ippce 64, the
REPEAGECECE 4| the 5 B 1996

renove piece 64 is pushed off outwardly by ]
direction of an arrow B shown in Fig. 1129y the flag piece la,tso-that.the J

camsurface 65 is caused to part fromthe camfollower 69 (see Fig. 11).
This renoves the support of the inclined surface 74 by the .

—_— o~

5. An ink-jet recording device as set forth 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.

6. 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).

7. 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).

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

wherein said valve mechanism (14) includes:

a first vent member (51) having in one end portion 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

R
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cam fol | ower 69, the frane body 61 is novgdHI®VBHERY HASEEEMer iggp[_’A@amENTcﬂﬂEET
of the bending spring 29, and the cleaning nenhgpu@%dls cays¢d pto—retreat
fromthe pass- ing surface of the recordi'rg—head—3—Wren—the|r 9

head 3 noves further toward the printing area and passes thrqu hé cﬁ&(/&%
switch position (a position viii shown in Fig. 8), then the paper_feed
notor 7 is-rotated reversely to send ouBOthe recording paper jto the
printing area, so that the recording paper can be set in a prista

)
|

of said carriage (3).

9. BAn 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 recording 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 recording head moving
path, and said cleaning member support means retreats to
said non-cleaning positiop when said carriage (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 1s 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 plate (81), for xreducing friction
between said tube (21) and said drive plate (81) inner

surface.

11. An ink-jet recording device as set forth in claim 9,

-
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ble state.
- the printing area continues for a given pejiod oﬂEmymﬁ and a nk Eﬁ?ell
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recovery operation is required, the printif
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On the other hand, at a tianWHbﬁréfbﬁVhtﬁng bp=r S

[ €

head 3 is tenpo- rarily stopped and the recording head 3 is noyje tomard
the hone position. In the process of novdnent to the hone posifion, the

flag piece la of the carriage 1 passes through the renove piece

t he

12.

wherein said suction means (20) includes on its drive shaft
(81a) 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 dependent 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
an inclined surface which, in accordance with the movement
of said carriagé, guides said cleaning member sSupport means
in such a manner that said cleaning member is moved to said

cleaning position, and another 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 non-cleaning position.

13. An ink-jet recording device especially according to any one

of the preceding claims, comprising:

a recording head (3) for expelling ink droplets onto

recording paper in accordance with a printing signal;
papér feed means (4) for moving said recording paper;

a carriage (1) for moving said recording head in a

direction perpendicular to a paper feed direction;

* C L M S *




recording head 3 arrives at the guides 30, 'ﬁ»@s S'HEETSHASjBEENZ) il s REPLAGEMENY SHEET
the guides 30, 30 so that it is positioneq a hEPBﬁ&Der t he recordrng

head 3. -And, if the car- riage 1 noves fu *hor-“ rs—thed f ljag p'%pg gag96
cones in contact with the engagenent piece 31 so that the recqgrdi n% h g

is positioned at a flushing position (a $dsition shown by v ir Hig—=8)-
while it is opposed to the cap nenber 12 at a given distance, fthen ink is

expel |l ed regardl ess of the printing signal fromat |east the nozzte

capping means (10) including:

a cap 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 disposed out of a printing 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 nbn-capping position to

said capping position;
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 cleaning member support means being mounted

swingable on said capping means;

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;

SRR 1111 T
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openi ngs of th-e recordi ng head 3 that havelmats Bééﬁ-kHAS BEEN
: | REPLACED 22 NOV 1996
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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 comprising 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.

. * [ - L M S *
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- 14 - used during the printing operdt ) T execu |RE:FL§CEM- :
flushing operation. That is, by neans of Itmgisﬂggﬁi%yﬁﬁﬁbariﬂ %on, I nk

remai ning in the nozzl e openi ngs not uged dlﬁEPrLﬁCEane printing N0y 1996
di scharged out into the cap nenber 12 to prevent the I iT he nozzl e
openings fromincreasing its viscosity. 34 -

INK-JET RECORDING DEVICE

ABSTRACT

An ink-jet recording device comprisesscapping device (10) and
cleaning device (15) which are very compact. - The capping
device (10) is disposed out of a printing area and, when
pushed by a recording head (3) or a carriage (1) carrying the
recording head, can be moved between a non-capping position
and a capping position. The cleaning device (15) is swingably
mounted to the capping device (10) by means of shafts (16) and
is movable between a non-cleaning position and a cleaning
position in accordance with the wmovement of the recording
head. A suction pump (20) which supplies a negative pressure
to the capping device (10) sucks out ink within a cap member
(12) into a waste ink tank (22). In the ink-jet recording
device, the capping device (10) and cleaning device (15) can
be selectively moved to and from a recording head moving path
only by device of the movement of the carridge (3).

FIGURE 1




After conpletion of the flushing operati iy s ToHeRe g BEEN | agp RERLACEEGEE SHEET
again toward outside the printing area,  |then nder 26 i oved -
dpwardly along the inclined surface 25ali ' t he ngyg ﬁ%% '
the recording head 3. And, at a tinme when the slider 26 is ﬁD[e up to a

position to allow capping and to allow the valve body 52 to jef
the air release port 13 by wuse of the drive rod 54, that is, jthe air

vy

suction position (shown by iii in Fig. 8), the suction punp 2ZO~TS pur TNto

1%
——

FIG. 1
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~operation.
47 in the flushing operation can be dis-
ttank 22. The rotation of

is al so

oper ati ons t her eof
I f the recording
26, as described before,

As a result of this,

t he suction pu

transmtted to the differential
I s accunul at ed.

head 3 is noved toward the printing area,
is caused to follow the nove-
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which it is then aned downwardly, so that the cap nenber 12
part fromthe front surface of the recording head 3. At a stcge mhere t he

| REPLACEMENT SHEL! ‘

ment of the carriage 1 by the energizati N BPripgp2e—and s j
noved al ong the plane 25b to the print- Eég the s | er
t'o a given position, then it arrives amhe R d Surf ace Zaigﬁw)%m |

i

engagenent between the cap nenber 12 and recordi ng head 3 is leerptetery
renoved, the carriage 1 inverts its noving direction and

FIG. 3 a
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t hen noves toward outside the printing area. This causes.t
69 to nove upwardly through the inclinedq T$ug fSMEET HAS BEEM
(b)). If the camfollower 69 noves further anﬁEﬁ_rp(dEy,es at.
stable point P2, then the frame body 61 ils—d-ift-ed—up—by—a

frame body 61 is lifted up, the cleani ng4 menber 17 is also l}if
IS set at a position where it can get in contact with the frdnt surfacca of
the recording head 3 (see Fig. 10 (a)). In this state, if the

FIG. 4 a
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_15- carriage 1 is further noved toward tHe'THPiSHEERHAS BEEN { hREPLACEMENTS SHEET
in contact with the recording head 3 with tlhe bl RERLAGEBber 1|fa positioned
on the upper surface side thereof, so that the vicinity ot P 0229 OV 1996
opening of the recording head 3 is w ped to thereby renove thg |nk droplets
that are attached to the nozzl e opening fue to '

FIG. 7
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REPLACEMENT SHEET

the flushing operation. At a stage wheriI§ RHEERKHAS BEEN if ng Hty—s

recov- ered in this manner, if printing ddta exiREPEACEDhen the {cdr - rlﬁgs,&g
i*'s sinply noved to the printing area. o Theotner hand, ilf t hé2 6
printing data is absent and the device goes to its rest conditfiqo.__then the

carriage 1 is noved toward the wait positfion. As a result of tjhe novenent
of the carriage 1, the slider 26 goes upwardly al ong the inclileg-stifree—

25a as the recording head 3
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noves. |f the slider 26 goes further towar}iTHIS SHEE HAS BEEN 'HPEA HheREET
t he passing of the recording head 3 in thif proqﬂymAcap be
posi tion detect neans (not shown). After a=stgmar—is—output |rcn1the hone
position detect nmeans, if the carriage 1 is further moved a di yen22NONt1996
toward outside the printing area, that i& a deceleration didtdnce

necessary to decelerate froma given speed to stop, then the jprojection 27

of the slider 26 reaches the plane 25b, and tqe capomenber
|

FIG. 9 a J ) 3;4
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12 Is elastically abutted against the fro
3. If the carriage 1 passes through the a

shown by iii
in Fig. 8),
operation piece 88.

In this state,

hTHISuSHERSeHAS BEEN -

r sudiBPGACEIbsi ti o

reg

n

set at its wait position (a position shown by i in Fig. 8).
t he support by the guide rod 51 is renoved and thus the aiﬁ rel ease port 13

FIG. 10 a
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in Fig. 8) and the cleaner sé€t posrtiron (a plsto
then the drive rod 54 is abuytted against the valv
3arriage 1 is caused t
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i.s sealed by the valve body 52 due to the pHdSgSHERTI HAS fBEENE
50, and the carriage 1 or the record- ing head REPBAGBIEPar €d

)

printing operation in a condition where the—dryrng—of—the—it

opening is prevented. Due to the fact that between the detle position

(a position shown by iv in Fig. 8) of t B8 recordi ng position
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INK-JET RECORDING DEVICE
Description

The present invention relates to an ink-jet recording
device which includes a recording head movable in the
width direction of recording paper and which expels ink
droplets onto the recording paper to form an image ther-
eon and, in more particular, an ink-jet recording device
which includes capping means and cleaning means for
keeping the ink expelling ability of the recording head.

Conventionally, there is known an ink-jet recording
device which expels ink, which is pressurized in a pres-
sure chamber, onto recording paper as ink droplets to
thereby record print data. In the conventional ink-jet
recording device, ink solvent is easy to evaporate froma
nozzle opening, which increases the viscosity of the ink
and causes the ink to dry. Also, dust can be easily
attached to the ink and air bubbles can be mixed into the

-. ink. For these reasons, there can be produced poor
-printing in the conventional ink-jet recording device. To

cope with this problem, the ink-jet recording device of

~ this type includes capping means for sealing the nozzle

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

European Patent Application 0 313 204 discloses a
service station for an ink jet recording apparatus,

wherein the service station is fixed at one end of travel

of a carriage supporting the cartridge. The carriage is

. adapted to move bidirectionally by means of a control-

led motor. S ,
The service station performs a number of functions,
including clearing clogged noz2les in the printhead and

removing bubbles therefrom, covering the nozzles with .

a protective cap when the printhead is not in use to pre-
vent contamination thereof, preventing ink from drying
out in the nozzles, wiping contaminants picked up dur-
ing printing off the nozzles, and providing a location for
firing the nozzles for clearing out thereof prior to print-

. -ing.

In Unexamined Japanese Patent Publication Hei
No. 1-125239, there is disclosed a device, that is, one of
such capping means, in which a sled to be pushed and

REPLACEMENT SHEET
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recordl ng head 3 there is disposed an approach dis- tance to j&FvﬂLAQEM&NEtSHEET
|‘east the carriage, even if a car- riage drive notor goes outjof oraer
during the printing operation in the printing area, the posit]op 9fft{ren 1998
record- ing head 3 can be detected by the hone position detect pfreans in a
stage before it returns to the wait position and, therefore, fit is poSSTDre
to set agai'n an accurate 2

moved by a carriage in a home position is moved along
an inclined guide surface in a frame to the nozzle open-
ing surface of a recording head, and a cap formed of an
elastic member provided on the surface of the sled is
pushed against the recording 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 a recording
head, in which two arms forming a parallelogram are
interposed 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 ver-
tical direction.

In the above-mentioned conventional devices,
since the amount of movement in the vertical direction is

- - defined by an inclined quide surface on the frame and
by the parallelogram link, when the distance between
the running path of the carriage and the frame varies
somewhat due to error in working of parts or in assem-
bling thereof, or when the distance between a platen
and the recording head is re-adjusted so as to print an
image on thick recording paper such as an envelope,
the distance between the recording 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 seal-
ing surface is small but, when a recording head includes
a large number of nozzles, it is very difficult to seal the
whole surface thereof equally.

Further, in a device disclosed in Unexamined Japa-

- nese 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 press-
ing a cap provided at one end of the protect cover
against a recording head.

Since the amount of rotation of the protect cover
varies according to the distance to the nozzle surface,
this device can provide a positive sealing effect even on
a recording device in which the distance between a |



novi ng di stance to the wait position with the home posi- ti
position as a reference.
positioned at the wait posi- tion with accuracy and thus th
can be positively abutted against the recording head 3.

t he operation of the punp 20,
error toward the printing area by an e
through the drive switch position, a recording paper. supply opera-

| REPLAGEMENT SHEET

As a result of this, the recording h%
.‘AI-
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ad 3 can be
ap Behh93d

so, during
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platen and a printing head is adjustable. However, due
to the fact that the direction of movement of the record-
ing head is different from the direction of the movement
of the cap, the relative movements produced between
the recording head and cap cause the cap to be
deformed unnecessarily, which facilitates the breakage
or damage of the cap. .

European Patent Application 0 446 88S discloses
an ink jet recording apparatus for discharging ink to per-
form recording comprises a carriage member for mount-
ing recording means for discharging ink, a cleaning
member arranged to face the regions other than the
region for the aforesaid recording means to clean the
discharging port formation face of the aforesaid record-
ing means, transporting means for fransporting the
aforesaid cleaning member to a position to clean
recording means and a position not to clean it, and driv-
ing means for relatively driving. the aforesaid carriage
.member and transporting means for the aforesaid
cleaning member to clean the aforesaid discharging
port formation face. The aforesaid cleaning member is
provided with a first cleaning member (2a) mainly used
for cleaning the discharging port formation portion of the
aforesaid recording means and a second cleaning
member (2b) mainly used for cleaning the circumfer-
ence of the aforesaid discharging port formation por-
tion. Hence, the ink discharging condition is maintained
and recovered to effectuate a high-quality recording reli-
ably.

In addition, as disclosed in Unexamined Japanese
Patent Publication Hei. No. 2-518, as cleaning means,
there is proposed means in which a cleaning member,
which is used to rub the nozzle surface of a recording
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. ' :
According to the device, it is possible to clean the
nozzle surface according to the contaminated condi-
.tions thereof but, however, there is required a drive
mechanism to advance or retreat the cleaning member
along the moving path of the recording head.
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tion is started. However, according to the present enbodi neft ,—s+ree—ttre
passing of the recording head 3 can be detected by the hone pifktﬁo Aﬂeﬁﬁﬁt
nmeans in a stage before the carriage 1 arrives at the drivejswt B itron
(a position shown by viii in Fig. 8), the recordi ng paper cgn lee—handted
according to the position of the recording head 3, which nmakes it possible
to prevent the recordi ng paper fronlberb'Ioaded at the inprleper—postT—TT 0N
of the recording head 3 and thus to prevent too

In view of the forgoing problem, it is an object of the
present invention to provide an ink-jet recording device
in which a capping operation and the advance and

. retreat of a cleaning member are executed by the move-
ment of a carriage to thereby be able to provide a com-
pact ink expelling ability maintaining and recovering
means. This object is solved by the ink-jet recording
device of independent claim 1. Further advantageous
features, aspects and details of the invention are evi-
dent from the dependent claims, the description and the
drawings.

According to a preferred aspect of the invention,
there is provided an ink-jet recording device which com-
prises 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 for
shifting the cap support means to the nozzle surface of
a recording head in a process of the recording head
moving from the non-capping position to the capping
position, cleaning material support means for moving
between a non-cleaning position and a cleaning posi-
tion by the movement of the carriage, the cleaning
material support means being mounted swingable to

- the cap support means, and suction means for supply-
ing a negative pressure to the cap means to thereby
suck out ink in the cap into a waste ink tank.

If the recording head moves to a position out of the
printing area, then the capping support means moves to
the side of the recording head to bring a cap member
into elastic contact with the front surface of the record-
ing 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
thereby contactable with the recording head. In this con-
dition, by advancing or returning the recording head, the
recording head can be rubbed with different cleaning
‘members to thereby make sure to remove dust and

. other 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;

Fig. 3 (a) is a schematic view of the above device
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many sheets of recordi ng paper from being supplied together. s .
I*n the present enbodinent, if there is enployed a systemin [Lg AN 1398
suction opera- tion and the recor di ng paper | oadi ng operation are J
cuted by switching the direction of rotation of the sane noto .

reliability can be inproved to a great extent. When a gredt change S

given to the ink flow path by replacenents ef an old ink cartri
new one or by

with a capping device as the center thereof, which
shows a state in which a recording head is located
in a printing area;

Fig. 3 (b) is a schematic view of the above device
with a capping device as the center thereof, which
shows a state in which the recording head is
located in a wait position; |
Fig. 4 (a) is a view of an embodiment of a cap mem-
ber forming a part of the capping device, which
shows a view of a section of the cap member paral-
lel to the moving path of a recording head;

Fig. 4 (b) is a view of an embodiment of a cap mem-
ber forming a part of the capping device, which
shows a view of the section thereot perpendicular
to the recording head moving path; .
Fig. S is view of an embodiment of a cam surface of
a cleaning device employed in the invention;

- Fig. 6 is a section view of an embodiment of a suc-
tion pump employed in the invention;
Fig. 7 is a side view of the above suction pump; -
Fig. 8 is an explanatory view of a relation between
the position of the recording head and the opera- -
tions of the capping device and cleaning device;
Figs. 9 (a) and (b) are respectively explanatory
views of the operations of the above devices;
Figs. 10 (a) and (b) are respectively explanatory
views of the operations of the above devices; and
Fig. 11 is an explanatory view of the operation of a
cleaning member support frame caused by a flag
piece of a carriage.

Now, description will be given hereinbelow of the
details of the invention by way of the embodiments illus-
trated in the accompanying drawings.

Figs. 1 and 2 are respectively a top plan view and a
side view of an ink-jet recording 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 direc-

~ tion of recording paper when it is driven by a pulse
- motor (not shown). The carriage 1 carries therein a
recording head 3 for expelling ink droplets in such a



S | | | | REPLACEMENT SHEET
nounting a new head, there is required a rubbing oper- ationi AH-S—e-as8es
the cl eaning nenber 17 is raised according a procedure simlifr h 98
above-mentioned wi ping operation and the recording head 3 is rrav@oE§ ’@‘* A%
printing area. After then, the carriage 1 _is noved in an opppshe—dgi+ectt+on
(a direction of an arrow C shown in Fig.” §0°(b)) to the w piphg operation.

As a result of this, with the rubbing nenber 17b as the uppe¥—strfeace
t hereof, the cleaning nmenber 17 is abutted against the

manner that, in the present embodiment, the nozzle
opening of the recording head faces downward. The
carriage 1 also includes in its printing area outer end
portion a flag piece 1a which can be selectively con-
tacted with a remove piece 64 and an engagement
piece 31 to be described later. 4 stands for a paper feed
roller which is supported by a drive shaft 5§ and is con-
nected through a ring or gear array 6 to a paper feed
motor 7.

10 designates a capping device which is disposed
out of the printing area and is mounted on a base mem-
ber 11 in such a manner that it can take two positions,
that is, a capping position and a non-capping position in
accordance with the movement of the recording head 3,

* as will be described later. The capping device 10
includes on its printing area a cap member 12 and, on
its outer side, a valve mechanism 14 which communi-
cates 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
each other in such a manner that the rubber plate 17a is
disposed on the outer side and the sponge member 17b

is situated on the printing area side.
15 stands for a cteaning device which is swingably

mounted to shafts 16, 16 respectively provided on the
two sides of the capping device 10. Similarly to the cap-
ping device 10, the cleaning device 15 is able to take a
cleaning position and a non-cleaning position in accord-
ance with the movement of the recording head 3, and
the cleaning member 17 formed of an elastic plate
material is fixed to the leading end side or printing area
‘gide 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 pump and also which is connected to the
paper feed motor 7 through a ring or gear array 23.
Now, Figs. 3 (a) and (b) are respectively views of
the above embodiment of the invention in which the
capping device 10 is shown as the center of the embod-
. iment. 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 recording
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head 3 is located in the home position. In this structure, -
the cap member 12 is provided 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 also ener-
gized 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 25 and is placed .

between the fink 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 plane
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 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 contacted by a flag piece
1a of the carriage 1 (as shown in Fig 9a and 10a).

The cap member 12 is constructed in the form of an
elastic cup which includes in the upper surface. thereof
an air 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 con-
duit 44. The pipe conduits 43 and 44 are formed by
injection molding so that they can be integral 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 44 is connected to the pump tube 21




- 1? - front surface of the recording head 3. Now, when tﬁwEgLécr;r%kg%mosfHEH
accunmul ati on of the waste ink accunulated by the above-nentionef flush-
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operation and the forced suction of ink fromthe noz- zle ope 193
the capacity of the waste ink tank 22, then the val ve nechani piece 88 IS
caused to

- 8-

by means of a connecting through hole 45 formed in the
slider 26. This structure allows the frame body 12 to
receive a reaction force generated from a tube 21 with
the movement of the recording head 3, which prevents
a useless force from acting on the slider 26 and cap
member 12 and prevents the slider 26 and cap member
12 from being shifted.

The cap member 12, as shown in an 4, is stored in

" a receive member 46 formed of a highly rigid material

such as macromolecule and the like so that a part of the

edge of the cap ember 12 forming the opening thereof

can be exposed. Also, the cap member 12 stores

therein an.ink absorber 47 formed of a porous material
which can absorb ink. The receive member 46 includes

in the upper portion thereof two arms 46a, 46a respec-

tively extending perpendicularly 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 fitted with

the slider 26 by means of the two arms 46a, 46a, while

~ the bottom portion thereof is loosely fitted into a hemi-

- spherical projection 48 projecting out from the slider 26.

Due to this, regardless of the attitude of the recording

. head 3, the cap 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 includes 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 port 13by a

spring 50, a drive rod 54 biased outwardly by a spring

. 83 stronger than the spring 50 in such a manner that the

opposite side portion thereof to the printing area is

~ always projected out from the cap member 12, and

engagement pieces 55, 56 respectively for engaging the

guide rod 51 with the drive rod 55. In the valve mecha-

- nism, when the drive rod 54 is pushed by the movement
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 abutted against the air release port 13 only by

- the energization force of the spring S0.
In Fig. 3, 15 stands for a cleaning device which



retreat fromthe position of the drive rod 54 by the differ- e
85, 86 (a state shown by reference charac- ter 78 in Fig. 7).
even if the recording head 3 is capped,
pressed by the val ve nmechani sm operation piece 88. This all ows
rel ease port 13 to be in comunication with the air and thus t
elimnated the possibility that the negatg ve pressure fromthe
20 can be increased up to a degree to be able to suck out

reason,

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 (as shown 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 direc-
tion as well as in a direction perpendicular to the moving
direction of the recording head 3.

The frame body 61 includes a prolectlon 57 which
extends downwardly nearer to the center of the leading
end portion of the printing side thereof and also which is
always biased downwardly toward the printing areaby a
tension spring 63 provided between the slider 26 and

. itself. Also, the frame body 61 includes a remove piece

64 and cam surtace 65 which are formed respectively
on the two sides thereof facing each other with the mov-

.ing path of the recording head between them. 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 other with the

- vertex between them get in contact with the flag piece

1a of the carriage 1, then the frame body 61 is cause to
swing in a horizontal 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 1a of the carriage 1 from contacting with the
guides 30, 30.

In Fig. 5, there is shown an embodament of the

- above-mentioned cam surface which includes a first

inclined surface 71 forming a first path which is used to
guide the frame body 61 upwardly when it is pushed by
the carriage 1 in a direction going out of the printing
area from a stable point P1 at which it gets in contact
with the carriage 1 while the carriage 1 is put in its non-
contact condition, a second inclined surface 72 forming
a second path which extends from the lower end of the
first inclined surface 71 horizontally in a direction
extending toward outside the printing area, a third

the drive rod

ntﬂ E;QLAQEWQT SHEET
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t he recor di ng head 3 forcibly. As a result of this, the waste
prevented fromflow ng over fromthe waste ink tank 22, Wwhi ch ﬁﬁ%
it possible to prevent the interiors.of a printer box frontbe|n 0 lAﬁ!

contam nated and a circuit substrate from being short circuit

above- nenti oned enbodi nent, the renove plece IS pressed by tHe carriage.

However, it is obvious that a simlar acti%n can be provi ded
renove piece. is pressed by the recordi ng head.

inclined surface 73 forming a third path which is used to
raise the frame body 61 to a cleaning position, a fourth
inclined surface 74 used to hold the frame body 61 at
the cleaning position, and a fifth inclined surface 75 for
guiding a cam follower 69 to the first inclined surface 71.
The above-mentioned first and second inclined sur-
~ faces 71 and 72 respectively have a section of a right-
angled triangle so that the frame body 61 can get over
them when it is moved in the directions shown by arrows
76 and 77. Also, the fourth inclined surface 74 has a
height selected so that the cam follower 69 can get over
it when the frame body 61 is swung. The stable point P1
is set at a position where the cleaning member 17 is not
in contact with the nozzle surface of the recording head,
while a guasi-stable point P2 is set at a position having
a level difference H from the stable point P1 so that the
cleaning member 17 can contact with the nozzle front
surface of the recording head at the quasi-stable point
P2.
In Fig. 6, there is shown an embodiment of the
above-mentioned suction pump 20. In this embodiment,

the suction pumo 20 is constructed as a so called peri-

- staltic pump in which the outside of the pump tube 21
connecting the cap member 12 with-the waste ink tank
22 is held by a case 80 in such a manner that the pump

REELACEMENT SHEET
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tube outside can be almost circular, and the inner .

peripheral surface thereof is elastically pressed by two
rollers 82, 82 respectively mounted rotatably to a drive

- panel 81 in such a manner that a rotary shaft 81aisput -

between the two roilers 82. The two rollers 82, 82, as

shown 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 center
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 outer peripheral
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 moved toward the center of the drive
panel to take positions to be able to cut off contact with
the tube 21. '
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As has been described heretofore, according to a specific aspegc
present invention, there is pro- vided an ink jet recording dgqvige &gat

i ncl udes cap sup- port means which is disposed out of a printijng &} &a.l4Mi1998
when pushed by a carriage, can be noved between a non-cappi ng [pdsitiian _and

a capping position, shift neans which, in a process where a r¢cording head
I's noved fromthe non-capping position to ?he cappi ng positi of—displaces
the cap support means, cleaning -

In the portion of the drive panel 81 that faces the
tube 21, there is mounted a plate member 83 having a
small coefficient of friction, which is formed of macro-
molecule mixed 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 connected to the paper feed motor 7
through a ring or gear array 23. 85, 86 respectively des-
ignate differential gears mounted eccentrically on the
shatt 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 exam-
ple, 6400 to 1, which makes it possible for a spring pro-
vided between the base member 25 and the operation
piece 88 to retreat the operation piece 88 from a posi-
tion opposed to the drive rod 54.

Next, description will be given below of the opera-
tion of the thus constructed device with reference to
Figs. 8, 9 and 10. '

When the recording head 3 waits at the home posi-
fion (a position i shown in Fig. 8), the cam follower 69
occupies the quasi-stable position P2 of the cam sur-
face 65 to thereby raise the frame body 61 and also the

. drive rod 54 is pushed by the valve mechanism opera-
tion piece 88 to thereby close the air release port 13, so

" that the recording head 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 printing area
‘side to thereby cause the recording head 3 to pass
through a cleaner set position (a position i shown in Fig.
8) and move to an air suction position (a position iii
shown in Fig. 8). In this moving process, the slider 26
moves along the plane 25b and, therefore, the cap
member 12 continues to seal the front surface of the

" recording head 3. At this position, the vaive body 52 is
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retreated from the air release port 13 by the drive rod
54. After then, the paper feed motor 7 is rotated for-
wardly and the rotational movement of the paper feed
motor 7 is transmitted through the ring or gear array 6 to
the suction pump 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 roll-
ers 82, 82 outwardly along the elongated grooves 81c,
81c to thereby rub the tube 21 and thus generate a neg-
ative pressure. In this condition, since the air release
port 13 is open. waste ink possibly remaining in the
absorber 47 and tube 21 can be discharged into the
waste ink tank 22 without applying the negative pres-
sure to the recording head 3. This can prevent air bub-
_bles from entering the nozzie in the capping operation.

On the other hand, the rotation of the drive panel 81

of the pump 20 is transmitted to the differential gears

.85, 86 and is then transmitted to the valve mechanism

operation piece 88. In this state, because the accumula-

tion 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 completion of the suction for a given period of
time, the carriage 1 is moved toward the printing area.
The slider 26 follows the movement of the camage 1
due to the energization forces of the springs 29 and 63
and moves along the plane 25b to the printing area.
When it moves to a given position, then the slider 26
reaches the inclined surface 25a and thus it goes down-
ward, which causes the cap member 12 to part from the
front surface of the recording head 3. At a stage when
the engagement between the cap member 12 and
recording head 3 is removed completely, the carriage 1
inverts its moving direction and then moves toward out-
side the printing area. As a result of this, the cam fol-
lower 69 rises through the inclined surfaces 71, 72 and
73 (see Fig. S and Fig. 9(b)). If the carriage 1 moves fur-
ther and reaches the quasi-stable point P2, then the
frame body 61 is raised up by the height H. Due to the
raise of the frame body 61, the cleaning member 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
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with the novenent of the carriage, and suction neans
supplies a negative pressure to the cap neans to
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(See Fig. 10 (a)). In this state, if the carriage 1 is moved
toward the printing area, then a rubber plate 17ais posi-
tioned upside and is abutted against the recording head
3, so that the vicinity of the nozzle opening of the
recording head 2 is wiped to thereby remove ink drop-
lets attached thereto due to suction or flushing.

In this manner, when the recording head 3 passes

through the cleaning member 17 and then the flag piece ‘

1a of the carriage 1 reaches the remove piece 64, then
the remove piece 64 is pushed off outwardly by an angle
of @ in a direction of an arrow B shown in Fig. 11 by the
flag piece 1a, so that the cam surface 65 is caused to
part from the cam follower 69 (see Fig. 11). This
removes the support of the inclined surface 74 by the
cam follower 69, the frame body 61 is moved down by
the energization force of the bending spring 29, and the
cleaning member 17 is caused to retreat from the pass-

ing surface of the recording head 3. When the recording

head 3 moves further toward the printing area and
passes through a drive switch position (a position viii
shown in Fig. 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 printa-
ble state. -

On the other hand, at a time when a printing opera-
tion in the printing area continues for a given period of
time and an ink expelling recovery operation is required,
the printina operation by the recording head 3 is tempo-
rarily stopped and the recording head 3 is moved toward
the home position. In the process of movement to the
home position, the flag piece 1a 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 is positioned

at the center of the recording head 3. And, if the car-
riage 1 moves further and thus the flag piece 1a comes
in contact with the engagement piece 31 so that 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
regardiess of the printing signal from at least the nozzle

- openings of the recording head 3 that have not been
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structure, the parts necessary for the capping operation ang grearRg
operation can be noved to and froma recordi ng head novi ng pJat m{ﬁg Ry
means of the novenment of the carriage or recording head. Thi}s sJA 1998
possible to sinplify and make com pact drive neans for an ijnk—expeta
ability keeping and recovering device.- 14 =According to a f{rther aspect of

the invention an

used during the printing operation, thereby executing a
flushing operation. That is, by means of the flushing
operation, ink remaining in the nozzle openings not
used during 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 flushing operation, if the car-

* riage 1 is moved again toward outside the printing area,

~ 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 resuilt of this, the waste ink absorbed by
the ink absorber 47 in the flushing operation can be dis-
charged out into the waste ink tank 22. The rotation of

~ the suction pump 20 in the ink discharge process is aiso

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

On completion of the air suction, if the recording
head 3 is moved toward the printing area, then the slider
26, as described before, is caused to follow the move-
ment of the carriage 1 by the energization force of the
spring 29 and is moved along the plane 25b to the print-
ing area. When the slider 26 moves 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 surface of the recording
head 3. At a stage where the engagement between the
cap member 12 and recording head 3 is completely

- removed, the carriage 1 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)). If 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 position
where it can get in contact with the front surface of the
recording head 3 (see Fig. 10 (a)). In this state, if the
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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 nozzle opening due to
the flushing operation.

At a stage where the ink expelling ability is recov-
ered in this manner, if printing data exists, then the car-
riage 1 is simply moved to the printing area.

On the other hand, if the printing data is absent and
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 surface 25a as the recording head 3
moves. If the slider 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 to 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
recording head 3. If the carriage 1 passes through the
air suction position (a position shown by.iii in Fig. 8) and
the cleaner set position (a piston shown by ii in Fig. 8),
then the drive rod 54 is abutted against the vaive mech-
anism operation piece 88. In this state, the carriage 1is
caused to stop and is set at its wait position (a position
shown by i in Fig. 8). In this state, the support by the
guide rod 51 is removed and thus the air release port 13
is sealed by the vaive body 52 due to the energization
force of the spring 50, and the carriage 1 or the record-
ing head 3 is prepared for the next printing operation in

_ a condition where the drying of the ink in the nozzle
opening is prevented.

Due to the fact that between the detect position (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 position (a position shown by i in Fig. 8) of the
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recording head 3 there is disposed an approach dis-
tance to decelerate at least the carriage, even if a car-
riage drive motor goes out of order during the printing
operation in the printing area, the position of the record-
ing head 3 can be detected by the home position detect
means in a stage before it returns to the wait position
and, therefore, it is possible to set again an accurate
moving distance to the wait position with the home posi-

tion detect position as a reference. As a resuit of this, -

the recording head 3 can be positioned at the wait posi-
tion with accuracy and thus the cap member 12 can be
positively abutted against the recording head 3.

Also, during the operation of the pump 20, if the car-
riage 1 is forcibly moved in error toward the printing area
by an external force and is caused to pass through the
drive switch position, a recording paper supply opera-

- tion is started. However, according to the present

embodiment, since the passing of the recording head 3

-"can be detected by the home position detect meansin a

stage before the carriage 1 arrives at the drive 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 to prevent the
recording paper from being loaded at the improper posi-
tion of the recording head 3 and thus to prevent tco
many sheets of recording paper from being supplied
together. Especially, as in the present embodiment, if
there is employed a system in which the suction opera-
tion and the recording paper loading operation are exe-
cuted by switching the direction of rotation of the same
motor 7, then the reliability can be improved to a great
extent. '

When a great change is given to the ink flow path by
replacement of an old ink cartridge with a new one or by
mounting a new head, there is required a rubbing oper-
ation. In this case, the cleaning member 17 is raised
according a procedure similar to the above-mentioned
wiping operation and the recording head 3 is moved to
the printing area. After then, the carriage 1 is moved in
an opposite direction (a direction of an arrow C shown in
Fig. 10 (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




Claims 1. An i nk-j et recording device, conprising:

hiead (3) for expelling ink droplets

accordance with a

onto recording p
printing signal;

..17_

front surface of the recording head 3.

- Now, when the amount of accumulation of the
waste ink accumulated by the above-mentioned flush-
ing operation and the forced suction of ink from the noz-
2le openings reaches the capacity of the waste ink tank
22, then the valve mechanism piece 88 is caused to
retreat from the position of the drive rod 54 by the differ-
ential gears 85, 86 (a state shown by reference charac-

- ter 78’ in Fig. 7). For this reason, even if the recording
- head 3 is capped, the drive rod 54 cannot be pressed by
~ the valve mechanism operation piece 88. This allows

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 circuit 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
snecific aspect of the present invention, there is pro-
vided an ink jet recording device that includes cap sup-
port means which is disposed out of a printing area and,
when pushed by a carriage, can be moved between a

on-capping position and a capping position, shift
means which, in a process where a recording head is
moved from the non-capping position to the capping
position, displaces the cap support means, cieaning
member support means which is swingably mounted to
the cap support means and moves between a non-

R

E

CEOPRIRYT SHe

—1s

I n
0 6 JAN 1558

cleaning position and a cleaning position in accordance ]
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with the movement of the carriage, and suction means
which supplies a negative pressure to the cap means to
thereby suck out ink within a cap into a waste ink tank.
- According to this structure, the parts necessary for the
capping 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 make com-
pact 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  disclosed. The cleaning
device is swingably mounted to the capping device by
means of shafts and is movable between a non-clean-
ing position and a cleaning position in accordance with:

~ the movement of the recording head. A suction pump
which supplies a negative pressure to the capping

. device sucks out ink within a cap member into a waste

" ink tank. In the ink-jet recording device, the capping
device and cleaning device can be selectively moved to
and from a recording head moving path only by device
of the movement of the carriage. |

Claims

1. An ink-jet recording device, comprising:
a recording head (3) for expelling ink droplets
onto recording paper in accordance with a
printing signal;

paper feed means (4) for moving said reéording
paper; '

a carriage (1) for moving said recdrding 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 record-
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- surface (42) of said record- i ng S(@EE‘E\'OH & CFFEP'LKCE!@ENT@"ECT
t he nozzl e openi ng surface (42) of sal dﬁE@ERﬁ ng
cap support neans (26,46) for supporti ng sald br (512J&lﬁ’?d?;d

cap support means

'.18-

with the movement of the carriage, and suction means
which supplies a negative pressure to the cap means to
thereby suck out ink within a cap into a waste ink tank.

~ According to this structure, the parts necessary for the
capping 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 make com-
pact drive means for an ink expelling ability keeping and
recovering device.

According o a further aspect of the invention an
ink-jet recording device is disclosed. The cleaning
device is swingably mounted to the capping device by
means of shafts and is movable between a non-ciean-
ing position and a cleaning position in accordance with
the movement of the recording head. A suction pump
which supplies a negative pressure to the capping

_ device sucks out ink within a cap member into a waste
" ink tank. In the ink-jet recording device, the capping
device and cleaning device can be selectively moved to
and from a recording head moving path only by device

of the movement of the carriage. -
' U 0

Claims

1. An ink-jet recording device, comprising:
a recording head (3) for expelling ink droplets
onto recording paper in accordance with a

printing signal:

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

a cérriage (1) for moving 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 record- -
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ing head (3) for hermetically sealing the nozzle
opening surface (42) of said recording head
@)

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-
capping position and a capping position when
said cap support means is pushed by said car-
riage; - ' :

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 (3) moves from said non-cap-

. ping position to said capping position;
cleaning means (15),
characterized in that said cleaning means (15)
include: :

a cleaning member (17) for rubbing the front
surface of said recording head (3) to thereby
. clean the front surface

of said recording head; and

_ cleaning member support means for support-
ing said cleaning member (17) and for moving
between a non-cleaning position and a clean-
ing position in accordance with the movement

-of said carriage (1), said cleaning member sup-
port means being mounted swingable on sazd
capping means (10). .

2. The ink jet recording dev:ce of claim 1 further
lndud‘ ing

. suction means (20) for supplying a negative
pressure to said cap member (12) and for suck-
- ing out ink within said cap member (12); and
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a waste ink tank (22) for storing waste ink
therein which is sucked out from said cap
member (12) by the suction means (20).

3. An ink-jet recording device as set forth in claims 1
or 2, wherein said cap member (12) is mounted to
said cap support member through swingable sup-
port means.

4. An ink-jet recording device as set forth in claim 3,
wherein said swingable support means (26,46)
includes:

two arms (46a, 46a) respectively extending in
two directions from said cap member (12);

and a univei'sal joint mechanism (46b) dis-
posed in the bottom portion said cap member
(12).

5. Anink-jet recording device as set forth 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.

6. Anink-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). -

7. Anink-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 (1).
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An ink-jet recording device as set forth in Claim 7,
wherein said valve mechanism (14) includes:

a first vent member (51) having in one end por-
tion 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
(S0) 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

of said carriage (1).

An ink-jet recording device as set forth in any one of
the preceding claims, wherein said cleaning mem-
ber (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 hor-
izontal direction perpendicular to the moving path of
said recording head (3) ds well as in a vertical direc-
tion, 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 recording head moving path, and said
cleaning member support means retreats fo said
non-cleaning position when said carriage (1)
comes in contact with said remove piece (64).

An ink-jet recording device as set forth in any one of
the preceding claims, wherein said suction means
(20) includes a peristaitic 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
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drive plate (81) for holding said rollers (82,82) on a
slide plate (83), disposed in an inner surface of said
drive plate (81), for reducing friction between said
tube (21) and said drive plate (81) inner surface.

11. Anink-jet recording device as set forth in claim 9,
wherein said suction means (20) includes on its
drive shaft (81a) 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 exe-

cuted, operates a valve mechanism arive piece (88)
designed to keep said valve mechanism in an air
released condition. )

12. An ink-jet recording device as set forth in any of
claims 1 or 9, or any claim dependent 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 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 sur-

- face which, in accordance with the movement of

said carriage, guides said cleaning member sup-

port means in such a manner that said cleaning

member is moved to said non-cleaning position.

13. An ink-jet recording device according to any one of
the preceding claims further comprising ink suction
~ stopping means which does not allow the ink suc-
tion when the amount of the waste ink in said waste

ink tank reaches a predetermined value.
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INK-JET RECORDING DEVICE | |

ABSTRACT REPLACEMENT SHEET
An ink-jet recording device comprisesscapping device (10) and
cleaning device (15) which are very compact. The capping
device (10) is disposed out of a printing area and, when
pushed by & recording head (3) or a carriage (1) carrying the
recording head, can be moved between a non-capping position
and a capping position. The cleaning device (15) is swingably
mounted to the capping device (10) by means of shafts (16) and
is movable between a non-cleaning position and a cleaning
position in accordance with the movement of the recording
head. A suction pump (20) which supplies a negative pressure
to the capping device (10) sucks out ink within a cap member
(12) into a waste ink tank (22). In the ink-jet recording
device, the capping device (10) and cleaning device (15) can
be selectively moved to and from a recording head moving path
only by device of the movement of the carridge (3).

FIGURE 1
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10. An ink-jet recording device a§fost GFq?gh in any one of
-preceding clainms, wherein said suction nmeans (20) includgs ]a
.peristaltic punp having a tube (21)

in a circular

(82,82) disposed spaced fromeach other, and in a drive
hol ding said rollers (82,82) on a inde plate (83). disp
i nner surface of said drive. plate ﬁﬁl), for reducing friction between
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with the movement of the carriage, and suction means
which supplies a negative pressure to the cap means to
thereby suck out ink within a cap into a waste ink tank.
According to this structure, the parts necessary for the
capping 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 make com-
pact 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 disclosed. The cleaning

device is swingably mounted to the capping device by
means of shafts and is movable between a non-clean-
ing position and a cleaning position in accordance with
the movement of the recording head. A suction pump
which supplies a negative pressure to the capping

_ device sucks out ink within a cap member into a waste
- ink tank. In the ink-jet recording device, the capping

device and cleaning device can be selectively moved to
and from a recording head moving path only by device
of the movement of the carriage.

~ whose outer peripherfl {sr8aAHGig98
shape is pressure contacted by a pairjo ollers
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. 1. Anink-jet recording device, comprising: .

a recording head (3) for e:q:elhng ink droplets
_onto recording paper in accordance with a
printing signal;

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

a carriage (1) for moving 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 record-
ing head (3) for hermetically sealing the nozzle
opening surface (42) of said recording head
@)

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-
capping position and a capping position when
saidapsupportmeansispushedbysaidwj

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 (3) moves from said non-cap-
ping position to said capping position;

cleaning means (15).

characterized in that said cleaning means (15)
include: '

a cleaning member (17) for rubbing the front
surface of said recording head (3) to thereby
. clean the front surface
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cleaning member support means for support-

ing said cleaning member (17) and for moving -

between a non-cleaning position and a clean-
ing position in accordance with the movement
-of said carriage (1), said cleaning member sup-
port means being mounted swingable on said
capping means (10).

The ink jet recording device of claim 1 further
including

. suction means (20) for supplying a negafive
pressure to said cap member (12) and for suck-
. ing out ink within said cap member (12); and
4 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 claims 1

or 2, wherein said cap member (12) is mounted to

said cap support member through swingable sup-
port means.

An ink-jet recording device as set forth in claim 3,
wherein said swingable support means (26,46)
includes:

two arms (46a, 48a) respectively extending in
two directions from said cap member (12);

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

An ink-jet recording device as set forth 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
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a bending spring (29) provided between a base

member (25) and said cap support means (26). -

7. Anink-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 vaive mechanism
(14) which is incorporated in said cap support
means (26) and is operable in accordance with the
movement of said camage (1).

8. An ink-et recording device as set forth i in Claim 7,
wherein said valve mechanism (14) includes:

a first vent member (51) having in one end por-

“tion thereof a vaive body (S2) for hermetically

sealing” said air release port (13) and an
engagement portion in the cther end, said first
member (S1) being normally urged by a spring
(S0) so as to close said air release port (13);
and

a second vent member (54) for remaoving the
engagement of the said engagement portion in
accordance with the movement

of said carriage (1).

9. Anink-jet recording device as set forth in any one of
the preceding claims, wherein said cleaning mem-
'ber (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 & hor-
izontal direction perpendiicular to the moving path of
said recording head (3) ds well as in a vertical direc-
tion, said cleaning member support means includes

a cam surface (65) which is contacted with and
detached from a cam follower (6S) on one side
thereof and a remove piece (64) on the other side

~ therect in such a manner said cam surface (65) and
said remove piece (64) are faced to each other
through said recording head moving path, and said



menber is rmved to Sai d nonm=c¢teani ng position. 13. An ink-
devi ce accordi n " the preceding clains furt
I nk suction - !}W m'mmwm ch does not allow the ink
when the anmount of & vvé!sté |nk in sai (ézwaste I nk tank
predet erm ned val ue. o Ier rt means retreats to said
| non-cleaning position when said carriage (1)

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 surtace is kept in a circular
shape is pressure contacted by a pair of rollers
(82,82) disposed spaced from each cther, andina
drive plate (81) for hoiding said rollers (82,82) on a

slide plate (83), disposed in an inner surface of said
drive plate (81), for reducing friction between said
tube (21) and said drive plate (81) inner surface.

11. Anink-jet recording device as set forth in claim 9,
wherein said suction means (20) includes on its
drive shaft (81a) 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 exe-

cuted, operates a valve mechanism arive piece (88)
designed to kaep said valve mechanism in an air
released condition.

12. An ink-jet recording device as set forth in any of

claims 1 or 9, or any claim dependent 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 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 sur-

- face which, in accordance with the movement of

said carriage, guides said cleaning member sup-

port means in such a manner that said cleaning
member is moved to said non-cleaning position.

13. An ink-jet recording device according to any one of
the preceding claims further comprising ink suction
stopping means which does not aliow the ink suc-
fion when the amount of the waste ink in said waste
ink tank reaches a predetermined value.
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ABSTRACT

An ink-jet recording device comprisesscapping device (10) and
cleaning device (15) which are very compact. The capping
device (10) is disposed out of a printing area and, when
pushed by a recording head (3) or a carriage (1) carrying the
recording head, can be moved between a non—capping position
and a capping position. The cleaning device (15) is swingably.
mounted to the capping device (10) by means of shafts (16) and
is movable between a non-cleaning position and a cleaning
position in accordance with the movement of the recoxding
head. A suction pump (20) which supplies a negative pressure
to the capping device (10) sucks out ink within a cap member
(12) into a waste ink tank (22). In the ink-jet recording
device, the capping device (10) and cleaning device (15) ‘can
be selectively moved to and from a recording head moving path
only by device of the movement of the carridge (3).

FIGURE 1
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