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CAPPING DEVICE FPOR INK JET PRINTER
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The present invention zrelates to a capping device for

an ink jet printer.

In an ink jet printer of the type where ink pressurized in
a pressure chamber is injected onto a recording medium in the
form of a number. of fine ink droplets to wxite recorded data,
recorded information or the like with the injected ink, it has
been found that there is a possibility that a proper writing
operation fails to be performed due to an increase of viscosity
of the ink caused by vaporization of an ink solvent, drying of
the ink, adhesion of dusts, entrapping air bubbles in the ink
or the like. To obviate the foregoing‘ malf_unction, many
proposals have been made to provide a sealing means for the
foregoing type of ink jet printer so as to seal an ink
injection port with suitable means while the ink jet printer is

held in an inoperative state.

i

One of these proposals is disclosed in an official gazette °

of Japanese Unexamined Patent Publication (Kokai) No. 1-125239.
According to this publication, a sealing device is constructed
such that a sleigh, adapted to slidably move by the thrust
action of a carriage displaced from the home position, comes

near to the lower surface of a printing head with the aid of an



CAPPI NG DEVI CE FOR | NK{;ISET PRI NTER BACKGROUND %THE | NVENTI ON 1.

Field of the | nventi ort** The present invention rel at esi'to a cappi ng device
for shdtting an ink injection port of an ink jet printer. 2. Description
of the Related Art In an ink jet priater of the type where ink

pressutized in a pressure chanber is injected onto a recordi ng ne-

inclined guide surface, and a cap molded of an elastic material
and placed on the surface of the sleigh is then brought in.
pressure contact with the lower surface of the printing head so
as to seal the injection port of an ink nozzle with the cap.

- odrad

5 Another propesal is disclosed.in an official gazette o

th

Japanese Examined Publication Patent (Xokoku} No. 2-13310.

According to this invention, a sealing device includes two arms

as parallel links which are interposed between a frame and a

cap so as to allow the cap to come into pressure contact with

10 the lower surface of a printing head. As the cap is displaced

in the transverse direction by a carriage, it is also displaced

in the direction toward the printing head at a right angle
relative to the transverse displacement thereof.

However, with respect to the conventional sealing devices

15 constructed as described above, due to the fact that the

quantity of displacement of the cap at a right angle relative.

to the transverse displacement of the same is restricted by the

inclined guide surface and the parallel links, when a distance

between the locus of displacement of the carriage and the frame

20 slightly fluctuates due to errors associated with machining

operations performed for parts or an assembling operation

performed for thé parts, or when a distance between a platen

and the printing head is adjusted for the purpose of printing

data on a paper having a heavy thickness such as an envelope or

25 the like, a distance between the printing head and the cap

varies correspondingly. For this reason, a sealing function
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diumin the f or m of a‘ngnber of fine ink droplets to w-te recorded data,
recorded information ofithe like with the injected inkiy~¥it has been found
that there is a possibility that a proper witing operation fails to be
performed due to an increase of viscosity of the ink caused by-vaporization
of an i.nk solvent, drying of the ink, adhesion of dusts, entrapping air
bubbl es in the ink or the like. To obviate t he foregoing mal f uncti on, many
proposal s have been nade to provide a sealing neans

for the injection port on the nozzle is dependent mainly on the
elastic deformation of the cap itself. This does not lead to
a significant problem as long as the sealing device has a small
sealing surface, but in a case where the printing head includes

5 many nozzles, it becomes very difficult to uniformly seal the
whole surface of the printing head with a cap.

Znother proposal is disclosed in an official gazette of
Japanese Unexamined Patent Publication (Kokai) No. 53-1037862.
Accoxding to tﬁis invention, a sealing device is constructed

10 such that an inverted L—shaped.head protective covering is
turnably supported at the home position in a one-point
supporting fashion so that the head protective cover is turned
by a carriage displaced to the home position, causing a cap
disposed at one end of the carxiage to come.into pressure

15 contact with the surface of a printing head.

With the conventional sealing device constructed as
described above, since a gquantity of turning movement of the
head protective covering varies depending on a distance between
the cap and the nozzle surface, a reliable sealing function can

20 be assured for a printer adapted to adjust a distance between
& platen and a printing head as desired. However, due to the
fact that the direction of displacement of the printing head is
different from the direction of displacement of the cap, the

cap is unnecessarily deformed because of relative displacement

25 between the printing head and the cap. Thus, there arises a
heet Has Been Replaced
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for the foregoing typqrqf I nk Jet printer so as to se"
port with suitable neafis while the ink jet printer is-

ld in an

-k

i noperative state. One of these proposals is disclosed im an official
zette of Japanese Unexanined Patent Publication (Kokai) No. 1-425239.

According to this publication a sealing device is constructed such that a
sl ei gh,
pl aced fromthe hone position, cones near to the | ower
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adapted to slidably nove by the thrust action of a carriage dis-

problem where the cap is undesirably damaged or broken within
a short period of time.

In addition, in order to provide sealing means to close the
ink jetting port when the recording device is not in operation,
a variety of sealing means have been proposed in the art. In
general, the sesaling means thus proposed is designed eas
follows. That is, as disclosed by Japanese Patent Application
(OPI) No’‘s 150035/18977 and 238751/1987, a cap member which is
so driven as to come in and ocut of the route of movement of a
recording head is arranged at a home position outside a
printing region, and, when a carriage is returned to the home
position after a recording operation, the cap member held at a
retracting position is moved out as soon as the carriage is
stopped, thus sealing (or closing) the ink jetting port without
slipping on the head surface.

That is, in the conventional ink jet type recording device,
the sealing operation is accomplished with a delay time after
the recording head returns its home position. Therefore, if
the main switch is turned off immediately when the recording
head is returned to the home position, then the ink jetting
port will not be closed, and accordingly the ink in it may be
dried. As a result, the ink jetting port may be clogged up
with the ink thus dried. In addition, if the recording device
is vibrated for instance when transported, the cap member may
be displaced. If this displacement occurs, then the ink may

drip, making dirty around the recording device. Furthermore,
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surface of a printing-Read with the aid of an |ncI|ned\QU|de surface and a
<cap nol ded of an el astdc material and placed on the stiface of the sleigh
is then brought in pressure contact with the |ower surface of the print-
ing head so as to seal the injection port of an ink nozzle with the cap.
Anot her proposal is disclosed in an official gazette of Japanese Exam ned
Publ i cati on Patent (Kokoku) No. 2-13910. According to this invention, a
seal i ng devi ce

in +the convenziocnal ink jet tvpe recording device, it is
necessazvy ©O mcve the cap member te the retracting pesition fox
every printing crezation. Hencs, it takes much time for the

conventicnal ink Jjet +tvpe =zecoxding device to start the

tn
)]

ecozdiing operztlion.

The present invention has been made in consideration of
the aioresmentioned problems. The invention therefore provides
a capping device for an ink jet printer according to
independent claim 1 and an ink jet type recording -device
according to independent claim 13. Further advantageous
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.

The invention provides a capping device for shutting an
ink jet injection port of an ink jet printer.

An aspect cf the pressnt invention is to provide a capping

i

0 device for an ink jet printer which assures that a cap is
brought inte close contact with the nozzle surface of a
printing head with an adequate intensity of thrust force
without any displacement of the cap relative to a2 head surface.

Znother aspect of the pfesent invention is to provide a

15 capping device for an ink jet printer which assures that the

cap is correctly brought into close contact with the nozzle

by

of the printing head irrespective of <the present

M-

surfac

attitude assumed by the printing head.
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includes two arnms as patallel |inks which are interposad between a frame
and a.cap so as to all-gWw the cap to cone into pressur&-ontact with the

| ower surface of a printing head. As the cap is displaced in the transverse
direction by a carriage, it is also displaced in the direc- tion toward the
printing head at a right angle relative to the transverse di spl acenent

t her eof . However, with respect to the conventional sealing devices
constructed as descri bed above, due to the fact

A further ascect of the pressent invention is. to provide a

novel ink Jjet +type recording device in which, when th

~

racording head is returned to its home position, the ink
jetting port is automatically sealed withont delay, and when

the recording head is moved to tie printing region, the ink

-

jetting port is avtomatically copened

The invention provides a capping device for an ink jet
printer which is constructed such +that & cap supporting
member, adapted to move from the non-capping position to the
capping position by the thrust action of a carriage, is
arranged on the home position side of the ink jet printer so
that the outsr end part of the cép supporting member is
displaced toward the nozzle surface of a printing head with
the aid of a guide surface having an inclined surface, until a
cap on the cap supporting member is brought into close
contact with the nozzle surface of the printing head with an
adequate intensity of thrust force by nmeans of a turanable
lever operatively connected to the inner end of the cap
supporting member, while resilient force of a cap spring is
exerted on the base end part of the turnable lever so as to
normally bias <the cap supporting member in the direction
toward the printing head.

This Sheet Has Been Reﬂ
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that t he quantlty of displacenent of the cap at a rightyangle relative to
t he tr-ansverse displ acefient of the sane is restricted“By the inclined guide
surface and the parallel |inks, when a distance between the |ocus of

s

According to the piesent invention, there is provided a
capping device for an ink jet printer wherein the capping
device comprises a cap supporting means arranged ountside of the
effective writing region to move between the non-capping

5 position and the capping position while it is squeezed by a
carriage having a printing head carried thereon, a displacing
means for displacing the cap supporting means in the direction
toward the nozzle surface of the printing head as the cap
supporting means is displaced from the non-capping position to

1o the capping position, and a biasing means for biasing the cap
supporting means in the direction toward the printing head so
as to allow a cap on the cap supporting means to come into
close contact with the nozzle surface of the printing head, by
the action of the biasing means of which biasing force is
15 exerted on at least one of the displacing means.

With the capping device of the present invention, as the
cap supporting means is displaced in the transverse direction
by the thrust action of a carriage, it is increasingly
displaced toward the nozzle surface of a printing head in the

20 direction forming a right angle relative to the transverse
displacement of the cap supporting means, until it is brought
intb close contact with the nozzle surface of the printing head
with an adeguate intensity of thrust force by the action of the
biasing force exerted on the displacing means.

25 Since the cap is turnably supported by a spherical

projection a2t the central portion of the bottom surface thereof

This Sheet Has Been e';ilaced . -7 -
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-2- displacenent of ¢ carriage and the frane slightty fluctuates due to
errors, associ ated wit i=machi ni ng oper- ations perfornéd for parts or an
assenbllng operation :

in a one-point supporting fashion, the cap can be freely turned
to assume an attitunde in parallel with the nozzle surface of
the printing head.
The foregoing f£urther aspect of the invention has been
5 achieved by the provision of an ink jet type recording device
in which, according to the invention,
an ink jetting port sealing member is arranged along
the route of movement of a- recording head and outside a
printing region thereof in such a2 manner that the ink jetting
10 port sealing member, abutting against a part of the recording
head, is moved together with the --cordlng head, and is moved
in a direction perpendicular to the direction of movement of
the recording head between a £first position where the ink
jetting port sealing member is away from the surface of the
15 recording head which includes an ink jetting port and a second
position where the ink jetting port sealing member seals the
ink jetting port, and
a retaining member is arranged at the second position
which is adapted to position and retain the ink jetting port
20 sealing member for a period of time which elapses from the time
instant that the ink jetting port sealing member moves to the
second position until a negative pressure is formed in the
jetting port sealing member.
In the recording device thus designed, as the recording
25 head is moved outside the printing region, the sealing member

is moved to the sealing position to seal the ink jetting port

TR



4
perforned for the par{s, or when a distance betmeen afplaten and the
-prlntkng head is adjusted for the purpose. of printing-data on a paper
havi ng a heavy thickness such as an envel ope or the |ike, a distance
between the printing head and the cap varies correspondingly. For this
reason, a sealing function for the injection port on the nozzle is
dependent nmainly on the elastic deforma- tion of the cap itself. This does
not lead to a significant problemas |ong as the sealing device has a snall

' scalimgof the recording head, and.at the same time the sealing member
and the recording head are fixedly positioned with the
retaining member which is allowed to go in and out of the
sealing position. Furthermore, when a negative pressure is

5 formed in the sealing member, the sealing member and the
recording head are released from the retaining membexr, so that
the following printing operation can be started guickly.

Other objects, aspects, features adadvantages of the preseht
invention will become apparent from reading of the following
10 description which has been made in conjunction with the

accompanying drawings.

The present invention is illustrated in the following
drawings, in which:

15 Fig. 1 is a plan view of a capping device for an ink jet
printer, particularly illustrating an inoperative state of the
capping device before an ink jet port on a printiné head is
shut by the capping device;

Fig. 2 is a plan view of the capping device in Fig. 1,

20 particularly illustrating that.the ink jet port has been shut
by the capping device: '

Fig. 3 is a fragﬁentary enlarged front view of the capping
device,
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surface, but in a casgswhere the printing head includesymany nozzles, it
becones very di fficul t*t'o uniformy seal the whole surfdce of the printing
head with a cap. Anot her proposal is disclosed in_an official gazette of
Japanese Unexani ned Patent Publication (Kokai) No. 59-1037862. According to
this invention. a sealing de- vice is constructed such that an inverted

L- shaped head protective covering is turnably supported at the hone

position inga ong RY it SURDALILD%E 380L 0Ba 5B hlakelki8e, particnlarly
illustrating a dimensional relationship among components

constituting the capping device;

[2¢]

ig. 5 is a perspective view of a cap supporting structure
5 for the capping device;

Fig. 6 is a plan view of a capping device for &n ink jet
printer in accordance with a second embodiment, particularly
illustrating an inoperative state of the capping device before
an ink djet port on a printing head is shut by the capping

-0 device; and

Fig. 7 is a plan view of the capping device shown in Fig.
6§, particularly illustrating a state where the ink jet port has been
shut by the capping device.

Fig. B is a side view showing one example of an ink jet

15 type recording device according to a cthird embodiment of the
present invention, in which the ink jetting port is opened.

Fig. 5 is also a side view showing the recording device of Fig. 8 in
which the ink jetting port is sealed. . |

Fig. 10 is a top view of the recording device.

20 Fig. 11 is an explanatory diagram showing a gear train
mechanism for operating a sealing cap in the recording device.

The parts (a) through (d) of Fig. 12 are explanatory

diagrams showing steps of operating the sealing cap.

"
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head protective cover,hs turned by a carriage displaceggd to the home

posi tion,

causing a cap di sposed at one end of the cai¥iage to cone into

pressure contact with the surface of a printing head. Wth the
conventional sealing device constructed as described above, since a
gquantity of turning novenent of the head protective covering varies
dependi ng on a di stance between the cap and the nozzle surface, a reli-
abl e sealing function can be assured for a printer

15

20

25

The present invention will be described in detail
hereinafter with rsference to the accompanying drawings which

illustrate preferred embodiments of the present invention.

Lid |

ig. 1 to Fig. 5 show a2 capping device for an ink jet type
orinter in accordance with a first embodiment of the present
invention.

The printer is provided with a cap supporting member 14
adapted to move along a carriage guide 2 between the capping
position and the non-capping position, on the home position
side thexreof.

A cap 5 is mounted on the cap supporting member 14 via a
cap fixing member 7 to be described later. When the carriage
3 is held at the home position, the nozzle surface of a
printing head 4 is closed with the cap 5 while it is kept wet.
A tube 6 connected to a head restoring means (not shown) is
fixedly secured to the cap 5 so that ink is recovered from a
nozzle when a malfunction of incorrect ink injection arises
with the printing head 4.

In addition, the cap supporting member 14 includes a
projecting piece 14a at the outer end thereof, so as to allow
it to move to the capping position via a projection 3a, at the
outer end of the carriage 3, adapted to collide with the.
projecting piece l4a when the carriage 3 is displaced to the
home position from the left-hand side of the printexr as seen in

the drawing. A pin 14d stands upright on the cap supporting

-1l - This Sheet Has Been Re‘iliwed
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adapted to adjust a dvstance between a platen and a pgTyting head as
desired. However, due-td the fact that the direction of di spl acenent of the
printing head is different fromthe direction of  dirspl acenment of the cap,
the cap is unnecessarily deforned because of relative displacenment between
the printing head and the cap. Thus, there arises a problem where the cap

I s undesir- ably damaged or broken within a short period of tine. I n
addition, in order to provide sealing neans to close

member 14 at the inner end, while another pin 1l4e stands
upright on the-cap supporting member 14 at the outer end of the
same.. The inner pin 14d is pivotally connected to the foremost
end of a cap supporting lever 8 to be described later. On the

5 other hand, movement of the outer pin l4e is guided along a
guide surface 15b in such a manner as to allow the cap
supporting member 14 to come nearer to a nozzle at the capping
position.

Specifically, to assure that the cap supporting member 14

10 is displaced to the capping position from the non-capping
position, the frame is formed with an inclined surface 152
which extends from the guide surface 15b. Thus, the outer pin
l4e slidably moves along the inclined surface 15a and the inner
pin 14d is pivotally connected to the foremost end of the

15 turnable cap supporting lever 8, whereby the cap supporting
member 14 is displaced in the direction toward the nozzle
surface of a printing head 4 while maintaining the horizontal
position as it is displaced from the left-hand side to the
right-hand side by the cap supporting lever 8 while slidably

20 moving along the guide surface 15b.

2 pin Bd stands upright at the base end of the cap
supporting lever 8 while it is received in an inverted U-shaped
groove 9 which extends in the direction toward the cap
supporting member 14. Thus, the Eap supporting lever 8 is

25 turnably supported to turn about the pin 8d in the inverted U-

shaped groove 9. As shown in Fig. 3, the cap supporting lever

BT —




the ink jetting port viren the recording device is not 7 operatlon a
vari ety of sealing medh$ have been pro- posed in the &t. In general, the
seal ing neans thus pro- posed is designed as follows, That is, as disclosed
by *Japanese Patent Application (OPI) No's 150035/ 1977 and 238751/ 1987, a
cap nmenber which is so driven as to cone in and out of the route of
novenment of a record- ing head is arranged at a hone position outside a
print- ing region__and, when a carriage is returned to the hone
8 1s noz:maily biased in the direction toward the cap supporting
member 14 by the action of a cap spring 11 of which zesilient
force is exerted on a spring hénger 8b projecting from the
lower end of the cap supporting lever 8, whereby the cap 5 is
5 forcibly brought into contact with the nozzle surface of the
printing head 4 with an adeguate intensity of contact pressure,
while the cap supporting member 8 is held at the capping
position. In addition, the cap supporting lever 8 includes a
spring hanger 8c on the base end side thereof with which a
lo return spring 13 is transversely engaged so as to allow the cap
supporting lever 8 to be normally turned in the counter-
clockwise direction as seen in the drawing. In other words,
the cap supporting member 14 is normally loaded with a turning
force which is effective fo.r displacing the cap supporting
15 member 14 toward the non-capping position.

As shown in Fig. 5, the cap supporting member 14 is
designed in an elongated box-shaped configuration including
opposite side walls, a bottom wall, a rear wall, and front and
upper surfaces which are opened to the outside. The cap

20 supporting member 14 is provided with a hemi-spherical
projection 14b at the central position on the bottom plate in
the vicinity of the front end of the same. In addition, the
cap supportihg member 14 is formed with vertical recesses l4c
at the positions substantially corresponding to the position of

25 the hemi-spherical projection l4c. An elongated cap fixing

member 7, having a cap 5 fixedly secured thereto, is received

uum\ il



position after a recorﬁ@pg operation, the cap nember =

10

i5

20

25

g h - =7
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in the box-shaped cap supporting member 14 in such a manner
that the hemi-spherical projection 14b is fitted into a recess
7b. Pins 7a project ocutside of the opposite side walls of the
cap fixing member 7 and are loosely inserted into the recesses
l14c in order to assure that the cap fixing member 7 slightly
turns about the pins 7a insertsd into the recesses l4c, causing
the cap 5 to reliably come into close contact with the nozzle
surface of the printing head 4.

Next, capping operation of the capping device for an ink
jet type printer constructed in the above-described manner will
be described below.

A printing operation is performed such that recorded
information is printed on a recorded paper P in response to
writing signals, while the printing head 4 carried on the
carriage 3 is located opposite to the printing paper P and the
carriage 3 reciprocally moves within an effective image region
of the recording paper P during the printing operation.

As shown in Fig. 1, while the carriage 3 stays on the home
position side, the carriage supporting lever 8 is turnably
displaced to the position corresponding to about 10 o’clock of
a watch by the action of the return spring 13, so that the cap
supporting member 14 is held at the non-capping position via
the pin 14d pivotally connected to the foremost end of the
carriage supporting lever 8. |

When the carriage 3 returns to the home position after

completion of a desired printing operation, the projection 3a

- 14 - This Sheet Has Been Rzilaced
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-3- held at a retractgRng position is noved out as sogm as the carriage is
st opped, thus sealing(ér closing) the ink jetting poit wi thout slipping on
t he head surface. That is, in the conventional ink_ jet type recording -
device, the sealing operation is acconplished wWith a delay tinme after the
recording head returns its hone

of the carriage 3 thrusts the projecting piece 14a of the
carriage 3 to displace the cap supporting member 14 in the
rightward direction as seen in fig. 4.
Then, a pin 14e at the right-~hand end of the cap supporting
5 member 14, slidably moves along the inclined surface 13a,
whereby the cap supporting member 14 is increasingly displaced
to the position nsarer to the nozzle surface of the printing
head 4. £ this time, as shown in Fig. 2, the cap supporting
lever B8 operatively .connected to the pin 14d of the cap
10 supporting member 14, is turnably displaced from the position
corresponding to about 10 o’clock of a watch to the position
corresponding to about one o‘clock, causing the inner end of
the cap supporting member 14 to be displaced toward to the
nozzle surface of the printing head 4 until the cap 5 comes
15 into close contact with the nozzle surface of the printing head
4.
Specifically, a&s shown in Fig. 4, when it is assumed that
a distance between the upper surface of the cap 5 and the pin -
l4d of the cap supporting member 14 -is designated by L1, a
20 distance between the pin 14d of the cap supporting member 14
and the pin 8d at the lower end of the cap supporting lever 8
is designated by 1.2, a radius of the pin 8d is designated by r,
an inclination anglé of the cap supporting lever 8 at fhe
position corresponding to about one o’‘clock of a watch is
25 designated by €, and a distance between the deepest end of the

inverted U-shaped groove 9 and the nozzle surface of the

This Sheet Has Been Reﬂlaced - 15 -
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posi tion. Therefore if»the main switch is turned of fZymedi ately when the

recording head is ret Uehed to the home posi tion,

will not be closed, and accordingly the ink in it nay be dried. As a

resul t,

the ink jetting port may be clogged up with the ink thus dried.

addition, if the recording device is vibrated for instance when
transported, the cap nenber may be displaced. If this displacenent occurs,
then the ink may drip. nmaking dirty around the recording de-

15

20

25

printing head 4 is designated by L3, the following inequality
is established.
L3 <Ll +L2cos 8 -r

Thus, provided that the dimensions of the capping device are
adequately preset, since the pin 8d at the lower end of the cap
supporting lever 8 is located at the position away from the
deepest end of the inverted U-shaped groove 9, the resilient
force of the cap spring 11 is effectively exerted on the cap 5
via the cap supporting lever 8 so that the cap 5 is brought
into close contact with the lower surface of the printing head
4 with a predetermined intensity of thrust force, resulting in
an ink injection port on the cap 5 being reliably sealed with
the lower surface of the printing head 4

‘Even in a case where the nozzle surface of the printing
head 4 is separated from the cap 5 by a distance in excess of
the preset distance, since the cap spring 11 turnably displaces
the cap supporting lever B until the pin 8d reaches the deepest
end of the inverted U-shaped dgroove %, the cap 5 comes into
pressure contact with the nozzle surface of the printing head
4 with a sufficiently high contact force.

On the other hand, the turntable displacement of the cap
supporting member 14 as mentioned above allows the cap fixing
member 7, pivotally jointed to the cap supporting member 14 via
the pins 7a, to be turnably displaced while it is supported by
the projection 14b of the cap supporting member 14 in a one-

point suppoxrting fashion. As a result, the cap 5 carried by

I T

then“the ink jetting port

In



Vi ce.

Furt her nore, |n;FQe conventional ink jet type regording deV|ce

it

necessary to nove the TAp mem ber to the retracting position for every

printihg opera- tion. Hence, it takes much tinme for the conventional ink

jet type recording device to start the recording opera- tion.
SUMVARY OF THE | NVENTI ON  The present invention has been made in
consi deration of the aforenentioned problens.

20

25

the cap fixing member 7 is correctly brought into closes contact
with the nozzle surface of the printing head 4

Fig. 6 and 7 illustrate a capping device in accordance with
a second embediment of the present invention. Accorxding to
this second embodiment, a parallel link mechanism is
constituted by two parallel cap supporting levers 8 and 18, and
a cap supporting member 14 supported by both the cap supporting
levers 8 and 18.

The capping device is constructed such that pihs 8d and 18d
on the base end side of the cap supporting levers 8 and 18 are
fitted into inverted U-shaped grooves of the cap supporting
levers 8 and 18, and a cap supporting member 14 is biased in
the direction toward a printing head 4 by the action of a cap
spring of which resilient force is exerted on the base end of
at least one of the cap supporting levers 8 and 18.

Also in this embodiment, as the cap supporting member 14 is
displaced from the non—canplng position (see Fig. 6) to the
capping position (see Flg. 7) by the thrust action of a
carriage 3, it is increasingly displaced toward the nozzle
surface of the printing head 4 with the aid of an inclined
surface 15a and at the same time, a cap 5 is brought into

pressure contact with the nozzle surface of the printing head

4 by the action of the cap spring of which resilient force has

been exerted on at least one of the cap supporting levers B and

i8.
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An object of the presesy invention is to provide a cappyng device for an
ink jet printer which*assures that a cap is brought into close contact with
the nozzle sur- face of a printing head with an adequate intensity of

t hrust force w thout -any™di spl acenent of the cap rela- tive to a head

surf ace. Anot her obj ect of the present invention is to provide a capping
device for an ink jet printer which assures that the cap is correctly
brought into close contact with

Since the other structures and functions of the capping
device are the same as those of the capping device in
accordance with the first embodiment of the present invention,
repeated description will not be reguired.

5 A third embodiment of this invention will be described
with zeference to the accompanying drawings.

In those drawings, zreference numeral 101 designates a
maintenance‘unit arranged in a home position outside a printing
region. The maintenance unit 101 comprises: a cap 102 Zfox

10 sealing the ink jetting port of an ink jet head 130; a cap
supporting frame 108 which supports the cap 102; and a stoppex
114 for fixedly positioning the head 130 and the cap 102 at a
sealing position A.
The cap 102 has a protrusion 103 so that it is returned to
15 the sealing position A (Fig. 9) as the ink jet head 130 is
returned to the home position, and it is moved to a non-sealing
(or opening) position B {(Fig. 8) as the head 130 is moved from
the home position to the printing region. More specifically,
the protrusion 103 is formed on the cap.102 at.the outer end in
20 such a manner that it is in the route of movement of the head
130 so as to abut against the outer end of the latter.

The cap supporting frame 108 operates to gunide the cap 102
axially from a position spaced away from the end face 131 of
the head 130 to a depressing position while the cap 102 is

25 moved from the non-sealing position B to the sealing position

A. The cap supporting frame 108 has a bent guide groove 109.

un\i‘i\‘l‘i‘iiffﬂﬁ‘ i



t he nozzl e surface of‘?he printing head irrespective gthe present
attitude assuned by the printing head. Further objeé¥+of the present
invention is to proevide a novel ink jet type recording device in which,
when the recording head i*s returned to its honme posifion, the ink jetting
port is automatically sealed w thout delay, and when the recording head is
noved to the printing region. the ink jetting port is automatically opened.
According to the present invention, there is provided

One portion of the guide groove 109 is parallel with a guide
shaf+ 132 and the remaining part forms an angle with the latter
132. The cap 102 is provided with a2 lever 111 which is adapted
to urge the cap 102 inwardly with a spring 110, with its one
5 end portion rotatably mounted on the cap supporting frame 108.
Furthermore, a pin 104 embedded in the cap 102 at the ounter end
is engaged with the guide groove 109, and a pin 112 embedded in
the other end portion of the lever 111 is engaged with a
vertical groove 105 formed in the middle portion of the cap
10 102. Hence, the cap 102 is moved in the above-described mannex
while being held in parallel with the guide shaft 132.
The stopper 114 is to fixedly position the cap 102 and the
head 130 at the sealing position 2. That is, the stopper 114
is able to move in and out thereby to abut against the inner
15 end of the cap 102. During the priﬁting operation, the stopper
114 is prevented by the lower surface of the cap 102 from
moving upwardly as shown in Fig. 8. When thé device is in
standby state, the stopper 114 is urged by a coil spring 115
acting on its one end so that the stopper goes in the route of
20 movement of the cap 102 as shown in Fig. 9 or the part (a) of
Fig. 12. The stopper 114 has a pinion 116 as its part so that
the head 130 and the cap 102 are returned to the non-sealing
position B to start a printing operafion. Moré specifically,
a returning force produced by a pump motor is applied to the

25 pinion 116 integral with the stopper 114.
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a capping device for amink jet printer wherein the capx ping device
conpri'ses a cap supporting neans arranged. out si de of the effective witing
region to nove between the non-capping position.and the capping position

whi-l e it
t her eon,

i5

20

25

is squeezed by a carriage having a printing head car- ried
a displacing neans for displacing the cap

As shown in Fig. 11, the pump motor 118 has a pinion 118,
which is engaged through a train of reduction gears 120 and 121
with a pump gear 122. The pump gear 122 is engaged with a
recérding head rsgulating gear 123. A planet gear 124 is
coupled to the recording head regulating gear 123 with rods 125
in such 2 manner that the former 124 is rotated on the latter
through while being engaged +therewith. Hence, as the
regulating gear 123 rotates, the planet gear 124 is revolved so
as to engage with the pinion 116 of the stopper 11%, whereby
the stopper 114 is turned to the retracting position.

In Figs. 8 and 9, reference numeral 133 designates a platen
roller; and 134, a pump connected to the cap 102 through a
conduit pipe (not shown).

Now, the operaticon of the ink jet type recording device
thus organized will be described.

When the ink Jjet head 130 is at the printing region

performing an ordinary printing operation, the cap 102 is

released from the head 130. That is, as shown in Fig. 8 or 11,
the cap 102 is moved inwardly by the spring acting on the other
end portion of the lever 111, thus being held at the non-
sealing position B remote from the end face 131 of the head
103.  In this case, the stopper 114 is retracted, with its end
portion abutting against the lower surface of the cap 102.

When the head 130 is returned to the home position outside

the printing region after a predetermined printing operation,

it pushes the protrusion 103 of the cap 102 to move the

— 20 -
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is

20

25

supporting neansggm the 'direction toward the nozzte

latter together with the head 130 from the non-sealing position
B to the sealing position A. That is, the cap is moved
horizontally in Fig. 8 or 9. Duiing this horizontal movement,
the cap 102 is moved vertically along the guide groove 108 of
the cap supporting frame 108 by the clockwise turn of the lever
111. As a result, the cap is brought into close contact with
the end face 131 of the head without latexal displacement, thus
sealing the ink jetting port. In this opefation, the stopper
114 is released fzom the lower surface of the cap 102 when the
latter 102 reaches the sealing position, and therefore the
stopper 114 is turned by the elastic force of the spring 115
acting on the other end thereof, so that the end portion of the
stopper goes in the route of movement of the cap 102 (Figs. 9,
and 12,{a)).

Hence, even if the main switch is turned ofi at this time
instant, the head 130 is positivelf fixedly positioned with the
ink jetting port sealed with the cap 102.

"When the cap is sealed in this manner, a segquenceée control
circuit applies a control signal to the pump motor 118 to starxt
the latter. As the pump motor 118 is operated in this manner,
the pump 134 is driven through the reduction gear train 120 and
121 and the pump gear 122, to produce a negative pressure in
the cap 102, thereby to remove the ink from around the ink
jetting port, and to attract the cap 102 onto the end face 131
of the head 130. As the pump gear 122 is turned clockwise, the
regulating gear 123 engaged with it causes the planet gear 124

-a- This Sheet Has Been Reﬂlaced
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surface of the printingshead as the cap supporting nmeang I's displaced from
¢t he non-capping positivl to the cap- ping position, an@éa biasing neans for
bi asi ng the cap. supporting means in the direction toward the printing head
so-as to allow a cap on the cap supporting neans to cone into closé contact
with the nozzle surface of the printing head, by the action of the biasing
means of which biasing force is exerted on at |east one O the displacing
nmeans.

to revolve counterclockwise as shown in the part (b) of Fig.
12. As a resuit, the planet gear 124 is engaged with the gear
116 integral with the stopper 114, whersby the latter 114 is
turned counterclockwise against the elastic force of the spring
5 115, as a result of which the end portion of the stopper 114 is
retracted from the route of movement of the cap 102.

When, under this condition, a printing start signal is
provided, the head 130 is shifted to the printing region again,
being moved to the left-handled side in Fig. 8. At the same

10 time, the cap 102 is also moved to the left-handled side in
Fig. 8 by the elastic force of the spring 110 acting on the
lever 111 without slipping on the head end face 131; that is,
the cap 102 is returned to the non-sealing position B again.

Thereafter, the pump motor 118 is rotated in the opposite

15 direction temporarily. As a result, the regulating gear 123 in
standby state as shown in the part (c) of Fig. 12 is turned in
the opposite direction as shown in the part {d) of Fig. 12 as
the pump gear 122 turns counterclockwise, whereby the planet
gear 124 is revolved to the original position.

20 In the above-described embodiment, in succession to the
sucking operation of the pump 134, the retraction of the
stopper 114 is carried out by the planet gear mechanism.
However, the recording device may be so modified that a
solenoid is used to retract the stopper 114. . With this

25 modification, the operation can be eliminated that the pump

motor 118 is rotated in the opposite direction to return the
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VVth the cappi ng devi cexof the present invention, as t4m cap supporting

means 1,s displaced in the transverse direction by the thrust action of a
carriage, it is increas- ingly displaced toward the nozzle surface of a

printing head in the direction formng a right angle relative to the ~

transverse displ acenent of the cap supporting neans, until it is brought
into close contact with the nozzle surface of the printing head with an

adequate intensity of thrust force by the action of the biasing

planet gear 124. The same effect can be obtained bv Zsplacing

the planet gear mechanism with a cne-way clutch.

As was desczibed above, in the ink jet type recording

-

device of the prssent invention, the ink jetting port sealing

- -

tn
D
B
L}
H

is arranged outside the printing region which is moved

between the non-sealing position whers it is away Irom tie ink

jetting port and the sealing position where it seals the

latter. Hence, the sealing and opening of the ink jetting port

are automatically carried out as the sealing member is moved

10 together with the recording head. That is, the sealing and

opening of the ink jetting port can be achieved without lateral
displacement.

Furthermore, in the recording device, the stopper, or

retaining member, retains the sealing member at least for the

i5 period of time which elapses from the time instant that the

sealing member seaches the sesaling position until the

[V}

ttraction of the sealing member is started. Hence, even if
the main switch is turned off immediately after an printing
operation is accomplished, the recording head and the sealing
20 member can be positively fixedly positioned with the ink

jetting port sealed. In addition, the recording device in

standby state can be placed in the pr;ntlng mode quickly.

[N]
(9
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force exerted on the ghsplaci ng neans. Since the capnis turnably
-supported by a spherltai projection at the central pOFFIOﬂ of the bottom
surface thereof in a one-point supporting fashion, the cap can be freely
turned to assune an attitude in parallel wth the nozzle surface of the
printing head. The foregoing further object of the i nvention has been
achi eved by the provision of an ink jet type re- cor di ngThieShbet Bl

SCturarag o 5 ovem o [T

Claims’

1. A capping device for an ink jet printer having a carriage
(3} with a printing head (4) thereon, said printing head
(4) having a nozzle surface and said carriage (3) being
movable through an effective writing region in which
printing is performed, said device comprising:

a cap support (14) disposed outside of the effective
writing region and movable between a non-capping position
and a capping position,

displacing means (8, 16, 15a, 15b) for displacing said cap
support (14) in a direction toward the nozzle surface of
said printing head (4) as said cép support (14) is moved
from the non-~capping position to the capping position, and

biasing means (11) for biasing said cap support (14) in
said direction toward said printing head (4) so as to allow
a cap (5) on said cap support (14) to come into close
contact with the nozzle surface of said printing head (4)
by the action of said biasing means (11).

2. The capping device as claimed in c¢laim 1, wherein said
displacing means comprises two components, one being a
stationary guiding means (15a, 15b) for displacing a first
part (l4e) of said cap support (14} toward the nozzle
surface of the printing head (4) and the other of said
components being at least one turnable lever (8, 16)
adapted to turn while supporting a second part (14d) of
said cap support (1l4), where said second part of said cap
support (14) is closer to said effective writing region
than said first part of said cap support.

3. The capping device as claimed in claim 1 or 2 wherein said
displacing means comprises a pair of turnable levers (8,
156) for displacing said cap support (14) toward the nozzle
surface of the printing head (4) while supporting the rear

HII\lII [ O
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an ink jetting port seeling nenmber is arranged al ong khe route of novenent
-of a recording head and'out side a printing region thekfedf in such a manner
that the ink jetting port seal i ng nenber, abutting against a part of the

recordi ng heegls sies eget her with the record- ing head, and is noved

HADY &
in a drrectro to t he di mection of novenent of "t he recordi ng
head be- twee ﬂ ﬂEH i on where the ink jetting port sealing nenber
is away fromt t he recording head

and fore parts of said cap support (14) in such a manner
that the biasing force of said biasing means is exerted on
a base end of at least one of said turnable levers (8, 16).

>

The capping device as claimed in one of the preceding
claims, wherein said cap support (14} includes a hemi-
spherical projection (14b) supporting the central part (7b)
of the lower surface of the cap (5, 7) at a single point of
contact.

5. The capping device as claimed in one of the preceding
claims, wherein said cap support (14) further comprises a
first pin (14d) and a second outer pin (l4e), where said
first pin (14d) is pivotally connected to the foremost end
of one of said displacement means and said second outer pin
(l4e) slidably moves along an inclined surface (15a) to
maintain a horizontal position as said cap is displaced
toward said nozzle surface by said displacement means.

6. The capping device as claimed in claim 4 or 5, wherein said
cap support (14) further includes two recesses {14c) and a
cap fixing member having two pins (7a) pivotably supported
in said recesses (l4c) to permit said cap to pivot with
respect to said cap support as said cap is urged toward
said nozzle surface by said hemi-spherical projection
(14b).

7. The capping device as claimed in one of the preceding
claims, wherein said carriage (3) drives said cap support
{14) from said non-capping position to said capping
position.

8. The capping device as claimed in one of the preceding
claims, wherein said biasing means (11) applies a biasing

Hllllll ) AR IIII
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whi ch incl udes an |nk,¢~ett| ng port and a second postp where the ink
-jettimg port sealing mefber seals the ink jetting port” and ..a retaining
menber” is arranged at the second position which is adapted to p05|t|on and

retain the ink jetting port sealing nenber for a peri Orhischee H:
el apses fromthe tine instant that thejnk jetting port
noves to the second position until a negative pressure i

jetting port sealing nenber.

force on at least part of said displacing means to move
said cap support (14) toward said nozzle surface.

9. The capping device as claimed in one of claims 2 to 8,
wherein a second biasing means (13} applies a biasing force
to a base end of said turnable lever (8).

10. The capping device as claimed in one of claims 2 to 9,
wherein said guiding means comprises:
a2 pin member (104) provided on said cap support, and
a slot member (109) formed on a cap supporting frame (108),
said pin member (104) being slidable within said slot
(109).

11. The capping device as claimed in one of the preceding
claims, further comprising:
a positioning and retaining means, being arranged at a
first position where said cap seals said nozzle surface,
for positioning and retaining said cap at least for a
period of time which elapses from the time instant that
said cap moves to said first position until a negative

pressure is formed in said cap.

12. The capping device as claimed in claim 11, in which said
positioning and retaining means comprises a stopper (114)
which is movable so as to abut against the inner end of
said cap (102), said stopper (114) being prevented by the
lower surface of said cap from moving upwardly during the
printing operation, and a spring (115) for urging said
stopper (l114) so as to bring said stopper in the route of
movement of said cap (102) when the device is in standby

state.

13. An ink jet type recording device in which an ink jetting
port sealing member especially according to one of the

AR
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In the recording deviceg~thus designed, as the record- i®ng head is noved
outside the printing région, the seal- ing menber is ndved to the sealing
position to seal the

preceding claims is arranged along the route of movement of
a recording head (130) and outside a printing region
thereof in such a manner that said ink jetting port sealing
member (102), abutting against a part of said recordlng
head, is moved together with said recording head, and is
moved in a direction perpendicular to the direction of
movement of said recording head (4) between a <first
position (B) where said ink jetting port sealing member
{102) is spaced from a surface of said recording head (130)
which includes an ink jetting port and a second position
(A) where said ink jetting port sealing member (102) seals
said ink jetting port, and

a retaining member (114) is arranged at said second
position which is adapted to position and retain said ink
jetting port sealing member (102) at least for a period of
time which elapses from the time instant that said ink
jetting port sealing member moves to said second position
until a negative pressure is formed in said jetting port

sealing member (102).
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-5- ink jetting port Qﬁ\the recordi ng head, and at thea§ane time the
seal i ng menber and the™ recordlng head are flxedly posi t:ifoned with the
retaining menber which is allowed to go in and out of the sealing position.
Fur -

ABSTRACT

A capping device for an ink jet printer is constructed such
that a cap supporting member (14), adapted to move from the
non-capping position to the capping pesition by the thrust
action of a carriage (3), is arranged on the home position
side of the ink jet printer s¢ that the outer end part of the
cap supporting member (14) is displaced toward the nozzle
surface of a printing head (4) with the aid of a guide surface
(15b) having an inclined surface (15a), until a cap (5) on the
cap supporting member (14) is brought into close contact with
ﬁhe nozzle surface of the printing head (4) with an adequate
intensity of thrust force by means of a turnable lever (8)
operatively connected to the innér end of the cap supporting
member {14), while resilient force of a cap spring (11) is
exerted on the base end part of the turnable lever (8) so as
to normally bias the cap supporting member (14) in the
irection toward the printing head (4).
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therrmre when a negatiys pressure is formed in the sealing nenber, the
sealing menber and t he ¥ecordi ng head are rel eased fromtfhe ret ai ni ng
menber, %gk‘? FETPHALSMR Ty printing operation can be ‘Start ed qui ¢

Q her olﬁ JsE"f eatures and advantages of the present “invention will ‘ﬁld@
apparent fromreading of the follow ng description which has been made in
conjunc- tion with the acconpanyi ng draw ngs. - .BRI EF DESCRI PTI ON OF THE
DRAW NGS — ' .
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The Pr e, igugntd on 13~1llustrated in the follow ng draw ngs, in which:
FiGg 1 IS Fﬁ%n vVl e C'appl ng device for an ink jet ,‘prl nter, %/7@9
partlcular Iustratlng an inoperative state of the capping devi ce ‘bef 0 )
an inhk jet port on a printing head is shut by the cappi ng device; FIG 2

Is a plan view of the capping device in FIG 1, particularly illustrating
that the ink jet port has been shut by the capping device:
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FIG 3]s a fragnmentarygenl arged front view of the cappiug devi ce,

i s a pl aSeikeeEpsdn
di mensi ofab62lemt i onshi p anong com ponents constituting the capping
FIG 5is a perSpectlve vi ew of, a cap supportlng structure for

FIG 6 is a plan view of a cappi ng- .device for an ink
in accordance with a second enbodi nent

devi ce;

the cappi ng devi ce;

jet printer
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particularly illustratimyan inoperative state of the cap- ping device
before dnk jet port dn'a printing head is shut by thgtappi ng devigg;

and ¢ F%‘k‘?%&édmﬁ% of the cappi ng devite s_yhovvn in FIG 6, gf///@
particulsapé3i—EP| ustrating that the-ink jet port has been shut by the

cappi ng ‘devi ce. FIG 8 is a side view show ng one exanple of an ink jet
type recordi ng device according to a second em bodi nent of the present

i nvention, in which the ink : '
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devi ce -j—€mt| ng port is sealed. FIG 10 is a top vi

t he recéaﬁﬂgﬁﬁew ce. FIG 11 is an explanatory di agram showi ng a gé€a
trai'n mechani smfor operaf" ng a sealing cap in the re- cording device.
The parts (a) through (d) {of ﬁlG)lZ are’ expl anat ory

jétting Is opened. =~ FIG 9 is also a .side view sh ng the recording
S @ﬁoﬁﬁf@rﬂ’% DWI /8'1//‘0

This Sheet Has Been R laced

I||I|| |II|!| IIII III



's 5621-EP - w é/ SV,
. .. . .

- r/ | 5
T T
. : /30
4
s L ' . //7.G
\ - 17 s

- : &€ 10D
| / (& . > /'/ //

This Sheet Has Been R

HIIIIH llllll llll I flll



di agrans show ng steps @ operating the sealing cap. —~ DESCRI PTI ON OF
THE PREFERRED B EMBODI MENT  The present:iinvention will be
descri b 8eilfon EdedraCorpenaeior nafter with reference to the acconpanyin

drawi ng$ ¥RIcEPi | lustrate preferred enbodi ments of thé present i nvea '/WV'O
FIG 1 to FIG 5 show a cappi ng’éle\z,i ce/for an ink jet _
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type prlgggknln accordaﬁﬁe with a.first enbodi nent of t pr esent

|nventlag 56 me?ﬁFET ‘i@ provided with a cap supportf mem ber §2
adapted .t'o RN & along a carriage guide 2 be- tween the cappi ng posit o A ahd

t he non-cappi ng posi- tion, on the hone position side thereof. Acap 5is
nmount ed ‘on the cap supporting me 14 yi.g a cap fixing nenber 7 to be
described later. Wien the carri Bs §§%h at the hone position, the
nozzl e .
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Seiko Epson Corporation g
uﬁfé@é‘&?aprlntlng head.4 is c he cap 5 whijledt is kep
A tube 6 connected to aéad restor ng rreans (not showh) is fixedl //
secured .to the cap 560 that ink is recovered froma nozzle when a
mal f uncti op—of—tne bct ink injection arises wi.th the printing head 4.
In additiop, the cap {gu [132”99 menber 14 includes a projecting piece 14a
at the outper end therjgaf oas to allowit tojnove to the capping position

via a projection 3a. “hyﬁaer end of the cdrriage 3, adapted to collide
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With the?ig%e@(spﬂgf:%?@n@}bda when the carriage 3 is dis
posi ti on. PB4 ERe | eft-hand si.de of the printer as seen®if
pin 14d stands upright on the cap supporting nmenber 14 at the inner” &

‘aced to the
t he dr aw

home

/ng; AE

whi | e another pin 14e stands upright -on the cap supporting nenber 14 at the

outer end of the same. The inner pin 14d is pivotally connected to the
f or enost end%frgﬁ?p supporting lever 8 to be described later. On the
L/A

ot her hand, ot _the outer pin 14e is guided
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along a gui de surface 1%B,in such a manner as to allow the cap supporting
menber 14 to cone nearer: fo a nozzle at the capping pos&{ion

Specifically,

t he capping position fromthe non-cappi ng position,

to assure that the cap supporting mem ber

14 is displaced to
the frame is formed

with an in- clined surface 15a which extends fromthe gui de surface 15b.

Thus, the outer
the inner pin 14d is pivotally

TN

FIG. 1

pin 14e slidably noves along the inclined surface 15a and
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"connected to the forempst end of the turnable cap sup-gorting |ever 8,
-wher eby the cap supporting menber 14 is displaced in the direction toward
the nozzl e surface of a printing head 4 while maintaining the horizontal

posi -

FIG. 2
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7.7 tionas it is di spl aced fromthe |left-hand side tg the right-hand
~side by the cap supportitng | ever 8 while WE

FIG. 4

%,_/
A
5
. Hgt
F z,
| L o e ._ i O]
;/ .' ]
L3
| 8
19
S— 77 7
Y
T r

- 2

14d

This Sheet Has Been Reﬂlaced

[

Il



“slidably noving al ong the guide surface 15b. A pin 8d stands upright at
.the base end of the cap:supporting lever 8 while it is+ ifkceived in an
i nverted U-shaped groove 9 which extends in the direction toward the cap

supporting nmenber 14. Thus, the cap supporting lever 8 is turnably
supported to turn about the pin 8d in the inverted U shaped groove 9. As
showmn in FIG 3, the cap supporting lever 8 is normally biased in the

direction toward the cap supporting 7§2Z¥ 1465

_—3
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by the action of a cap,aprlng 11 of which resilient foree is exerted on a
*spri ng hanger 8b prOJectlng fromthe |l ower end of the Gap supporting |ever
8. whereby the cap 5 is forcibly brought into contact with the nozzle
surface of the printing head 4 with an adequate intensity of contact
pressure, while the cap supporting nmenber 8 is held at the capping
position. In addition, the cap supporting lever 8 includes a spring hanger
8c on the base end side thereof with which a return spring 13 is

FIG. 8
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t,;ansversel y engaged so as.to allow the cap supporting |lever 8 to be
normal |y turned in the cotinter-clockwi se direction as seén* I n the draw ng.
In other words, the cap supporting menber 14 is normally ‘foaded with a
turn- ing force which is effective for di spl aci ng the tap sup- porting
menber 14 toward the non-cappi ng position. As shown in FIG 5, the cap
supporting nenber 14 is designed in an el ongated box-shaped configuration
i n- cluding opposite side walls, a bottomwall, a rear wall,

FIG. 10
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FIG. 11
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agd front and upper surfages which are opened to the outsjde. The cap
supporting nenber 14 is pTOV|ded with a hem -spherical p&sjection 14b at
the central posi- tion on the bottomplate in the vicinity of the front end
of the sane. In addition, the cap supporting nmenber 14 is formed with
vertical recesses 14c at the positions substantially corresponding to the
position of the hem - spherical projection 14c. An elongated cap fixing
mem ber 7, having a cap 5 fixedly secured thereto, is received

FIG. 12(3)
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CAPPING DEVICE FOR INK JET PRINTER

The present invention relates to a capping device for

an ink jet printer.

In an ink jet printer of the type where ink pressurized in
- a pressure chamber is injected onto a recording medium in the
form of a2 number of fine ink droplets to write rescorded data,
recorded information or the like with the injected ink, it has
been found that there is a possibility that a proper writing
operation fails to be performed due to an increase of viscosity
oi the ink caused by vaporization of an ink solvent, drying of
the ink, adhesion of dusts, entrapping air bubbles in the ink
or the like. To obviate the foregoing. malfunction, many
proposals have been made to provide a sealing means for the
foregoing type of ink. jet printer so as to seal an ink
injection port with suitable Qxeé.ns while the ink jet printer is
held in an inoperative state.

One of these proposals is disclosed in an official gazette
of Japanese Unexamined Patent Publication (Xokai) No. 1-125239.
According to this publication, a sealing cieviée is constructed

such that a sleigh, a?apteq -to slidably move by the thrust

n By "

action of a carriage d:.splaced "fram the, hqme pos:.tz.on, comes

near to the lower surface of a printing head with the aid of an

This Sheet Has Been Relplaced This is the replacement sheet

(L e, 18 00T 6




-Next, capping operation of the capping device for an ink jet type printer
constructed in the above-described

[ Y]

inclined guide surface, and a cap molded of an elastic material
and placed on the surface of the sleigh is then brought in
pressure contact with the lowexr surface of the printing head so

as to seal the injection port of an ink nozzle with the cap.

t-h

Another proposal is disclosed in an official gazette o
Japanese Examined Publication Patent (Kokoku) No. 2-13810.
According to this invention, a sealing device includes two arms

as parallel links which are interposed between a frame and a

o)

cap so as to allow the cap to come into pressure contact witl
the lower surface of a printing head. As the cap is displaced
in the transverse direction by a carriage, it is also displaced
in the direction toward the printing head at a zright angle
relative to the transverse displacement thereof.

However, with respect to the conventional sealing dewvices
constructed as described above, due to the Zfact that the
quantity of displacement of the cap at a right angle relative
to the t:.;ansverse displacement of the same is restricted by the
inclined guide surface and the parallel links, when a distance
between the locus of displacement of the carriage and the frame
slightly fluctuates due to errors associated with machining
operations pexrformed for parts or an assembling operation
performed for the parts, or when a distance between a platen
and the printing head is adjusted for the purpose of printing
data on a paper having a heavy thickness such as an envelope or
the like, a distance between the prini:ing head and the cap

varies correspondingly. For this reason, a sealing function
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- 8- manner wi |l be described bel ow A printing operation is perforned
-such that recorded information is printed on a recorded paper P in
response to witing signals, while the printing head_4 carried on the
carriage 3 is |ocated opposite to the pginting paper P .-

-

for the injection port on the nozzle is dependent mainly on the
elastic deformation of the cap itself. This does not lead to
a significant problem as long as the sealing device has a small
sealing surface, but in a case where the printing head includes
many nozzles, it becomes very difficult to uniformly seal the
whole suriace of the printing head with a cap.

Another proposal is disclosed in an official gazette of
Japanese Unexamined Patent Publication (Kokai) No. 59-1037862.
According to this invention, a sealing devicé is constructed
such that an inverted L-shaped-head protective covering is
turnaﬁly supported at the home position in a one-point
supporting fashion so that the head protective cover is turned
by a carriage displaced to the-home position, causing a cap
disposed at one end of the carriage to come into pressure
contact with the surface of a printing head.

With the conventional sealing device constructed as
described above, since a quantity of turning movement of the
head protective covering varies depending on a distance between
the cap and the nozzle surface, a reliable sealing function can
be assured for a printer adapted to adjust a distance between
a platen and a printing head as desired. However, due to the
fact that the direction of displacement of the printing head is
different from the direction of displacement of the cap, the
cap is unnecessarily deformed because of relative displacement
between the printing head and the cap. Thus, there arises a
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and the carriage 3 reciprocally noves within an effec- tive inmage region
.of the recording paper P during the printing operation. As shown in
FIG 1, while the carriage 3 stays on the hone position-side, the carriage
supporting lever 8 is turnably displacgd to the position corresponding to
about 10 o'clock of a watch by the actidn of the return spring 13, so that
the cap supporting nenber -14 is held at the non-capping position via the
pin 14d pivotally

problem where the cap is undesirably damaged or broken within
a short period_of time.

In addition, in order to provide sealing means to close the
ink jetting port when the recording device is not in opexation,
a variety of sealing means have been proposed in the art. 1In
general, the sealing means thus proposed is designed as
follows. That is, as disclosed by Japanese Patent Application
(OPI) No‘s 150035/1977 and 238751/1987, a cap member which is
so drifen as to come in and out of the route of movement of a
recording head is arranged at a home position outside a
printing region, and, when a carriage is returned to the home
position after a2 recording operation, the cap member held at a
retracting position is moved out as soon as the carriage is
stopped, thus sealing (or closing) the ink jetting port without
slipping on the head suriface.

That is, in the conventional ink jet type recording device,
the sealing operation is accomplished with a delay time after
the recording head returns its home position. Therefore, if
the main switch is turned off immediately when the recording
head is returned to the home position, then the ink jetting
port will not be closed, and accordingly the ink in it may be
dried. BAs a result, the ink jetting port may be clogged up
with the ink thus dried. In addition, if the recording device
is wvibrated for instance when transported, the cap member may
be displaced. If this displacement occurs, then the ink may

drip, making dirty around the recording device. Furthermore,
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connected to the forenost end of the carriage support- ing |ever 8.

.When the carriage 3 returns to the hone position after conpletion of a
“desired printing operation, the projection 3a of the.carriage 3 thrusts the
proj ecting piece 14a of the carriage:3§CJdispIace the cap support- ing
menber_ 14 in the rightward direction as seen in FIG 4. Then, a pin 1l4e
at the right-hand end of the cap sup-

jn the conventional ink jet type r=cording device, it is

-

. -

on Iox

l-l

necassa-y to mCve the cap member to the retracting posit
every orintinc cpezation. Hence, it takes much time for the

canventicnal ink jet tvpe recording device to sTart tae

T =
TeCc3TIIng OpeIaTLon.

The present invention has been made in consideration of
the aforementioned problems. The invention therefore provides
a capping device for an ink jet printer accorxding to
independent claim 1 and an ink jet type recording -device
according to independent claim 13. Further advantageous
features, aspects and details o©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.

The invention provides a capping device for shutting an
ink jet injection port of an ink jet printer.

rasent invention is to provide a capping

i;l;

aspect <I the

g

device for an ink jet printer which assures that a2 cap is

()

brought intoc close contact with +the nozzle surface of a
printing head with an adequate intensity of +thrust force
without any displacement of the cap relative to a head surface.

Another aspect of the présent invention is to provide a
capping device for an ink jet printer which assures that the
cap is correctly brought intos close contact with the nozzle
surface of the printing head’ irrespective of the present

attitude assumed by the printing head.
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porting nenber 14, slidably noves along the inclined surface 15a whereby
the cap supportlng menber 14 is increasingly displaced to the position
"nearer to the noz- zle surface of the printing head 4. At this tinme, as

shown

in FIG 2, the cap supporting |levyer 8 operatively con- nected to the

pin 14d of the cap supporting nenber 14, is turnably displaced fromthe
position correspondi ng to-about 10 o'clock of a watch to the position
correspond. ing to about one o' clock, causing the inner end of the

A further asvect of the present invention is to provide a
novel ink jet type <recoxding device in which, when the
recording head is returned to its home position, the ink
jetting port is automatically sealed without delay, ancd when
the recoxding head is moved to the printing rsgion, the inl

jetting port is avtomatically copened

The invention provides a capping device for an ink jet
printer which is constructed such that a cap supporting
member, adaptad to move from the non-capping position to the
capping position by the thrust action of a carriage, is
arranged on the home position side of the ink jet printsr so
that the outer end part of the cap supporting member is
displaced toward the nozzle surface of a printing head with
the aid of a guide surface having an inclined surface, until a
cap on the cap supporting member is brought into close
contact with the nozzle surface of the printing head with an
adequate intensity of thrust force by means of a turnable
lever operatively connected to the inner end of the cap
supporting member, while resilient force of a cap spring is
exerted on the base end part of the turnable lever so as to
normally bias the cap supporting member in the direction
toward the printing head.
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cap supporting nenber 14 to be displaced toward to the nozzle surface of
the printing head 4 until the cap 5 cones into close contact with the
nozzl e surface of the printing head 4. Specifically, as shown in FIG 4,
when it is assuned that a di stance betmgen t he upper surface of the cap 5
and the.pin 14d of the cap supporting nenber 14 is designated by L1, a

di stance between the pin I4d of the cap supporting nenber 14 and the pin 8d
at the | ower

According to the pfesent invention, there is provided a
capping device for an ink jet printer wherein the capping
device comprises a cap supporting'means arranged outside of the
effective writing region to move between the non-capping
position and the capping position while it is sgueezed by a
carriage having a printing head carried thereon, a displacing
means for displacing the cap supporting means in the direction
toward the nozzle surface of the printing head as the cap
supporting means is displaced from the non-capping position to
the capping position, and a biasing means for biasing the cap
supporting means in the direction toward the printing head so
as to allow a cap on the éap supporting means to come into
close contact with the nozzle surface of the printing head, by

- the action of the biasing means of which - biasing force is
exerted on at least one of the displacing means.

With the capping device of the present invention, as the
cap supporting means is displaced in the transverse direction
by the thrust action of a carriage, it is increasingly

- displaced toward the nozzle surface of a printing head in the

irection forming a xright angle relative to the transverse
displacement of the cap supporting means, until it is brought
intb close contact with the nozzle surface of the printing head
with an adeguate intensity of thrust force by the action of the
biasing force exerted on the displacing means.

Since the cap is turnably supported by a spherical

projection at the central portion of the bottom surface thereof
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end of the cap supporting lever 8 is designated by L2, a radius of the pin
8d is designated by r, an inclination angle of the cap supporting lever 8
at the position corre- sponding to about one o'clock of a watch is
designated by [err], and a distance betgFen t he deepest end of the inverted
U-shaped groove 9 and the nozzle surfac€ the printing head 4 is designated
by L3, the followng inequality is established. L3<L1+L2 cos [err] -r

in a one-point supporting fashion, the cap can be freely turned
to assume an attitude in parallel with the nozzle surface of
the printing head.

The foregoing further aspect of the invention has been
achisved by the provision of an ink jet type recording device
in which, according to the invention,

an ink jetting port sealing member is arranged along
the route of movement of a . recording head and outside a
printing region thereof in such a2 manner that the ink jetting
port sealing member, abutting against a part of the recording
head, 'is moved together with the recording head, and is moved
in a dirsction perpendicular to the direction of movement of
the recording head between a first position where the ink
jetting port sealing member is away from the surface of the
recording head which includes an ink jetting port and a second
osition where the ink jetting port sealing member seals the
ink jetting port, and
2 retaining member is arranged at the second position
which is adapted to position and retain the ink jetting port
sealing member for a period of time which elapses from the time
instant that the ink jetting port sealing member moves to the
second position until a negative pressure is forﬁed in the
jetting port sealing member.

In the recording device thus designed, as the recording

head is moved outside the printing region, the sealing member

is moved to the sealing position to seal the ink jetting port
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of the recording head, and.at the same time the sealing member
and the recording head are fixedly positioned with the
retaining member which is allowed to go in and out of the
sealing position. Furthermore, when a negative pressure is
formed in the sealing member, the sealing member and the
recording head are released from the retaining member, so that
+he following printing operation can be started guickly.

ther objects, aspects, features adadvantages of the preseht
invention will become apparent from reading of the following
description which has been made in conjunction with the

accompanying drawings.

The present invénticn is illustrated in the following
drawings, in which:

Fig. 1 is a plan view of a capping device for an ink jet
rinter, particularly illustrating an inoperative state of the
capping device before an ink jet port on a printing head is
shut by the capping device; |

Fig. 2 is a plan view of the capping device in Fig. 1,
particularly illustrating that' the ink jet port has been shut
by the capping device: '

Fig. 3 is a fragmentary enlarged front view of the capping

device,
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Thus, provided that the dinensions of the capping de- vice are

.adequately preset, since the pin 8d at the | ower end of the cap supporting

| ever

8 is located at the posi- tion away fromthe deepest end of the

inverted U- shaped groove 9, the resiligent force of the cap spring 11 is
effectively exerted on the cap 5 via the cap supporting

ig. 4 is a plan view of the capping device, particularly

LS |

illustrating a dimensional relationship among components
constituting the capping device;

Fig. 5 is a perspective view of a cap supporting structurs
for the capping device;

ig. 6 is a .plan view of a capping device for an ink jet

1§

printer in accordance with a second embodiment, particularly
illustrating an inoperative state of the capping device before
an ink jet port on a printing head is shut by the capping
device; and

F;g. 7 is a plan view of the capping device shown in Fig.
6, particularly illustrating a state where the ink jet port. has been
shut by the capping device.

Fig. 8 is a side view showing one example of an ink jet
type recording device according to a third embodinent of the
present invention, in which the ink jetting port is opened.

Fig. 9 is also a side view showing the recording device of Fig.
which the ink jetting port is sealed. . |

Fig. 10 is a top view of the recording device.

Fig. 11 is an explanatory diagram showing a gear train
mechanism for operating a sealing cap in the recording device.

The parts (a) through (d) of Fig. 12 are explanatory

diagrams showing steps of operating the sealing cap.
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| ever 8 so that the cap 5 is brought into close contact with the | ower
surface of the printing head 4 with a predetermned intensity of thrust
force, resulting in an ink injection port on the cap 5 being reliably
sealed with the |ower surface of the printing head 4. Even in a case
where the nozzle surface of the print- “ing head 4 is separated fromthe
cap 5 by a distance in extess of the preset distance, since the cap spring
11 turnably displaces the cap supporting |ever 8 until the

The present invention will be described in detail
hereinafter with reference to the accompanying drawings which

illustrate prefesrred embodiments of the present invention.

L3 ]

ig. 1 to Fig. 5 show a capping device for an ink jet type
printer in accordance with a first empodlment of the present
invention.

The printer is provided with a cap supporting member 14¢
adapted to move along & carriage guide 2 between the capping
position and the non-capping position, on the home position
side .thereof.

A cap 53 is mounted on the cap supporting member 14 via a
cap fixing member 7 to be described later. When the carriage
3 is held a2t the home position, the nozzle surface of a
printing head 4 is closed with the cap 5 while it is kept wet.
A tube § connected to a head restoring means (not shown) is
fixedly secured to the cap 5 so that ink is recovered from a
nozzle when a malfunction of incorrect ink injection arises
with the printing head 4.

In addition, the cap supporting member 14 includes a
projecting piece l4a at the ouﬁer end thereof, so as to allow
it to move to the capping position via a projection 3a, at the
outer end of the carriage 3, adapted to collide with the
projecting piece l4a when the carriage 3 is displaced to the
home position from the left-hand side of the printer as seen in

the drawing. A pin 14d stands upright on the cap supporting
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pin 8d reaches the deepest end of the inverted U-shaped groove 9, the cap
S cones into pressure contact wwth the nozzle surface of the printing head
"4 with a sufficiently high contact force. On the other hand, the
turntabl e di splacenent of the cap supigrting menber I4 as nentioned above
allows the cap fixing nenber 7, pivotafly jointed to the cap supporting
menber 14 via the pins 7a; to be turnably displaced while it is supported
by the projection 14b of

member 14 at the inner end, while another pin l4e stands
upright on the-cap supporting member 14 at the outer end of the
same. The inner pin 14d is pivotally connected to the foremost
end of a cap supporting lever 8 to be described later. On the
other hand, movement of the outer pin lé4e is guided along 2
gquide surface 15b in such a manner as to allow the cap
supporting member 14 to come nearer to a nozzle at the capping
position.

Specifically, to assure that the cap supporting member 14
is displaced to the capping position from the non-capping
position, the frame is formed with an inclined surface 152
which extends from the guide surface 15b. Thus, the outer pin
l4e slidably moves along the inclined surface 15a and the inner
pin 14d is pivotally connected to the foremost end of the
turnable cap supporting lever 8, whereby the cap supporting
member 14 is displaced in the direction toward the nozzle
surface of a printing head 4 while maintaining the horizontal
position as it is displaced from the left-hand side to the
right-hand side by the cap supporting lever B while slidably
moving along the guide surface 15b.

A pin 8d stands upright at the base end of the cap
supporting lever 8 while it is received in an inverted U-shaped
groove 9 which extends in the direction toward the cap
supporting member 14. Thus, the Eap supporting lever 8 is
turnably supported to turn about the pin 8d in the inverted U-

shaped groove 9. As shown in Fig. 3, the cap supporting lever
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the cap supporting nenber 14 in a one-point supporting fashion. As a

result, the cap 5 carried by the cap fixing nenber 7 is correctly brought
into close contact with the nozzle surface of the printing head 4. FI G
6 and 7 illustrate a capping device in accor- dance with a second '
embodi ment of the present inven- tion.lAccording to this second

enbodi nent, a parallel li-nk nmechanismis constituted by two parallel cap

sup-

portlng | evers 8 and 18, and a cap supporting nenber

8 is normally biased in the direction toward the cap supporting
member 14 by the action of a cap spring 11 of which resilient
force is exerted on a spring hﬁnger Bb projecting from the
lower end of the cap supporting levei 8, whereby the cap 5 is
forcibly brought into contact with the nozzle surface of the
printing head 4 with an adeguate intensity of contact pressure
while the cap supporting member 8 is held at the capping
position. In addition, the cap supporting lever 8 includes a
spring hanger 8c on the base end side thereof with which a
return spring 13 is transversely engaged so as to allow the cap
supporting lever 8 to be normally turned in the counter-
clockwise direction as seen in the drawing. In other words,
the cap supporting member 14 is normally loaded with a ;urning
force which is effective fo¥ displacing the cap supporting
member 14 toward the non-capping position.

2s shown in TFig. 5, the cap supporting member 14 is
designed in an elongated box-shaped configuration including
opposite side walls, a bottom wall, a rear wall, and front and
upper surfaces which are opened to the outside. The cap
supporting member 14 is provided with a hemi-spherical
projection 14b at the central position on the bottom plate in
the vicinity of the front end of the same. In addition, the
cap supporting member 14 is formed with vertical recesses l4c
at the positions substantially corresponding to the position of
the hemi-spherical projection 1l4c. An elongated cap fixing

member 7, having a cap 5 fixedly secured thereto, is received
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14 supported by both the cap supporting |levers 8 and 18. The cappi ng
device is constructed such that pins 8d and 18d on the base end side of
‘the cap supporting levers 8 and 18 are fitted into inverted U shaped
grooves of the cap supporting levers 8 and 18, and a cap supporting nenber
14 is biased in the direction toward eﬂ%winting head 4 by the action of a
cap spring of which resil-ient force is exerted on the base end of at | east
one '

in the box-shaped cap supporting member 14 in such a manner
that the hemi-spherical projection 14b is fitted into a recess
7b. Pins 7a project outside of the opposite side walls of the
cap fixing member 7 and are loosely inserted into the recesses
l4c in oxder to assure that the cap fixing member 7 slightly
turns about the pins 7a insertsd into the recesses l4c, causing
the cap 5 to reliably come into close contact with the nozzle
surface -of the printing head 4.

Next, capping operation of the capping device for an ink
jet type printer constructed in the above-described manner will
be described below.

A printing operation is performed such that recorded
information is printed on a recorded paper P in response to
writing signals, while the printing head 4 carried on the
carriage 3 is located opposite to the printing paper P and the
carriage 3 reciprocally moves within an effective image region
of the recording paper P during the printing operation.

As shown in Fig. 1, while the carriage 3 stays on the home
position side, the carriage supporting lever 8 is turnably
displaced to the'position corresponding to about 10 o’clock of
a watch by the action of the return spring 13, so that the cap
supporting member 14 is held at the non-capping position via
the pin 144 pivotally connected to the foremost end of the
carriage supporting lever 8.

When the carriage 3 returns to the home position after

completion of a desired printing operation, the projection 3a
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of the cap supporting levers 8 and 18. Also in this enbodinent, as the
cap supporting nem ber 14 is displaced fromthe non-capping position (see
FIG 6) to the capping position (see FIG 7) by the thrust action of a
carriage 3, it is increasingly displaced toward the nozzle surface of the
printing head 4 with the aid of an inctPned surface 15a and at the same
tinme, -

of the carriage 3 thrusts the projecting piece 1l4a of the
carriage 3 to displace the cap supporting member 14 in the
rightward direction as seen in I;ig. 4.

Then, & pin l4e at the right-hand end of the cap supporting
member 14, slidably moves along the inclined surface 15e,
whereby the cap supporting member 14 is increasingly displaced
to the position nearer to the nozzle surface of the printing
head 4. At this time,; as shown in Fig. 2, the cap supporting
lever B8 operatively .connected to the pin 14d of the cap
supporting member 14, is turnably displaced from the position
corresponding to about 10 o’clock of a watch to the position
corresponding to about one o’clock, causing the inner end of
the cap supporting member 14 to be displaced toward to the
nozzle suxrface of the printing head 4 until the cap 5 comes
into close contact with the nozzle surface of the printing head
4.

Specifically, as shown in Fig. 4, when it is assumed that
a distance between the upper surface of the cap 5 and the pin -
l14d of the cap supporting member 14 -is designated by L1, a
distance between the pin 14d of the cap supporting membexr 14
and the pin 8d at the lower end of the cap supporting lever 8
is designated by L2, a radius of the pin 8d is designated by r,
an inclination angle of the cap supporting lever 8 at the
position corresponding to about one o‘clock of a watch is
designated by 6, and a distance between the deepest end of the
inverted U-shaped groove 9 and the nozzle surface of the
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printing head 4 is designated by L3, the following inequality

I3 <Ll +L2cos 8 -=x
Thus, provided that the dimensions of the capping device are
adeguately preset, since the pin 8d at the lower end of the cap
supporting lever 8 is located at the position away £rom the
deepest end of the inverted U-shaped groove ¢, the resilient
force of the cap spring 11 is effsctively exerted on the cap 5
via the cap supporting lever 8 so that the cap 5 is brought
into close contact with the lower surface of the printing head
4 with a pradetermined intensity of thrust force, resulting in
an ink injection port on the cap 5 being reliably sealed with
the lower surface of the printing head 4.

Even in a case where the nozzle surface of the printing
head ¢ is separated from the cap 3 by a distance in excess oi
the preset distance, since the cap spring 11 turnably displaces
the cap supporting lever 8 until the pin 8d reaches the deepest
end of the inverted U-shaped dgroove 8, the cap 5 comes into
pressure contact with the nozzle surface of the printing head
4 with a2 sufficiently high contact force.

On the other hand, the turntable displacement of the cap
supporting member 14 as mentioned above allows the cap fixing
member 7, pivotally jointed to the cap supporting member 14 via
the pins 7a, to be turnably displaced while it is supported by
the projection 14b of the cap supporting member 14 in a one-

point supporting fashion. As a result, the cap 5 carried by
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a cap 5 is brought into pressure contact with the nozzle surface of the
printing head 4 by the action of the cap. spring of which resilient force
"has been exerted on at |east one of the cap supporting |levers 8 and 18.
Since the other structures and functiongs of the cap- ping device are the
sane as those of the capping device i nidccordance with the first enbodi nent
of the present invention,- seated description will not be required. A
second enbodi nent of this invention will be de-

the cap fixing member 7 is correctly brought into close contact

with the nozzle surface of the printing head 4.

L25]

and 7 illustrate a capping device in accoxdance with

[¢))

ig.
a second embodiment of the present invention. According to
this second embodiment, a parallel 1link mechanism is
constituted by two parallel cap supporting levers 8 and 18, and
a cap supporting member 14 supported by both the cap supprorting
levers 8 and 18.

The capoing device is constructed such that pins 8d and 18d
on the base end side of the cap supporting levers 8 and 18 are
fitted into inverted U-shaped grooves of the cap supporting
levers 8 and 18, and a cap supporting member 14 is biased in
the direction toward a printing head 4 by the action of a cap
spring of which resilient force is exerted on the base end of
at least one of the cap supporting levers 8 and 18.

Also in this embodiment, as the cap supporting member 14 is
displaced from the non-capping position {(see Fig. 6) to the
capping position (see Fig.- 7) by the thrust action of a
carriage 3, it is increasingly displaced toward the nozzle
surface of the printing head 4 with the aid of an inclined
surface 15a and at the same time, a cap 5 is brought into
pressure contact with the nozzle surface of the printing head
4 by the action of the cap spring of which resilient force has
been exerted on at least one of the cap supporting levers 8 and

18.
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scribed with reference to the acconpanyi ng draw ngs. I n those draw ngs,
reference nuneral 101 designhates a nmintenance unit arranged in a hone
"position outside a printing region. The maintenance unit 101 conprises: a
cap 102 for sealing the iTk jetting port of an ink jet head 130; a cap
supporting frane 108 which supports thel&ap 102; and a stopper 114 for
fixedly positioning the head 130 and the cap 102 at a sealing position A
The cap 102 has a protrusion 103 so that it is returned

Since the other structures and functions of the capping
device are the same as those of the capping device in
accordance with the first embodiment of the present invention,
repeated description will not be regquired.

A third embodiment of this invention will be described
with refsrence to the accompanying drawings.

In those drawings, reference numeral 101 designates a
maintenance unit arranged in a home position outside a printing
region. The maintenance unit 101 comprises: a cap 102 Zor
sealing the ink jetting port of an ink jet head 130; a cap
supporting frame 108 which supports the cap 102; and a stoppexr
114 for fixedly positioning the head 130 and the cap 102 at a
sealing position A.

The cap 102 has a protrusion 103 so that it is returned to
the sealing position A (Fig. 8) as the ink jet head 130 is
returned to the home position, and it is moved to a non-sealing
(oxr opening) position B (Fig. 8) as the head 130 is moved from
the home position to the printing region. More specifically,
the protrusion 103 is formed on the cap 102 at the outer end in
such a manner that it is in the route of movement of the head
130 so as to abut against the outer end of the latter.

The cap supporting frame 108 operates to guide the cap 102
axially from a position spaced away from the end face 131 of
the head 130 to a depressing position while the cap 102 is
moved from the non-sealing position B to the sealing position

A. The cap supporting frame 108 has a bent guide groove 109.
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to the sealing position A (FIG 9) as the ink jet head 130 is returned to
.the hone position, and it is noved to a non-sealing (or opening) position
B-(FIG 8) as the head 130 is noved fromthe hone pasition to the printing
region. More specifically, the protrusH&p 103 is fornmed on the cap 102 at
the outer end in such a manner that it "M s in the route of novenent of the
head 130 so as to abut against the outer end of the latter. The cap
supporting frane 108 operates to guide the

One portion of the guide groove 109 is parallel with a guide
shaft 132 and the remaining part forms an angle with the latter
132. The cap 102 is provided with a lever 111 which is adapted
to urge the cap 102 inwardly with & spring 110, with its one
end portion rotatably mounted on the cap supporting frame 108.
Furthermore, & pin 104 embedded in the cap 102 at the outer end
is engaged with the guide groove 109, and a pin 112 embedded in
the other end portion of the lever 111 is engaged with a
vertical groove 105 formed in the middle portion of the cap
102. Hence, the cap 102 is moved in the above-described mannex
while being held in parallel with the guide shaft 132.

The stopper 114 is to fixedly position the cap 102 and the
head 130 at the seasling gosition A, Thét is, the stopper 114
is able to move in and out thereby to abut against the inner
end of the cap 102. During the printing operation, the stopper
114 is prevented by the lower surface of the cap 102 from
moving upwardly as shown in Fig. 8. When the device is in
standby state, the stopper 114 is urged by a coil spring 115
acting on its one end so that the stopper goes in the route of
movement of the cap 102 as shown in Fig. 9 or the part (a) of
Fig. 12. The stopper 114 has a2 pinion 116 as its part so that
the head 130 and the cap 102 are returned to the non-sealing
position B to start a printing operaiion. More specifically,
a returning force produced by.a pump motor is applied to the

pinion 116 integral with the stopper 114.
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cap 102 axially froma position spaced away fromthe end face 131 of the
head 130 to a depressing position while the cap 102 is noved fromthe
non-seal i ng posi- tion B to the sealing position-A The cap supporting
frame 108 has a bent guide groove 109. (ne portion of the guide groove 109
is parallel with a guide shaft 132 and 4% remai ning part fornms an angle
wth the latter 132. The cap 102 is provided with a lever 1|l which is
adapted to urge the cap 102 inwardly with a spring 110,

As shown in Fig. 11, the pump motor 118 has a pinion 119,
which is engaged through a2 train of reduction gears 120 and 121
with a pump gear 122. The pump gear 122 is engaged with a
recording head regulating gear 123. A planet gear 124 ig
coupled to the recording head regulating gear 123 with rods 125

in such 2 manner that the former 124 is rotated on the latte

b}

b

through while being engaged therewith. Hence, as th

o

regulating gear 123 rotates, the planet gear 124 is revolved so
as to engage with the pinion 116 of the stopper 11%, whereby
the stopper 114 is turned to the retracting position.

In Figs. 8 and 9, refsrence numeral 133 designates a platen
roller; and 134, a pump connected to the cap 102 through a
conduit pipe (not shown).

Now, the operation of the ink jet type recording device
thus organized will be described.

When the ink jet head 130 is at the printing region
performing an ordinary printing operation, the cap 102 is
released from the head 130. That is, as shown in Fig. 8 or 11,
the cap 102 is moved inwardly by the spring acting on the other
end portion of the lever 111, thus being held at the non-
sealing position B remote from the end face 131 of the head
103. 1In this case, the stopper 114 is retracted, with its end
portion abutting against the lower surface of the cap 102.

When the head 130 is returned to the home position outside

the printing region after a predetermined printing operation,

it pushes the protrusion 103 of the cap 102 to move the
s Sheet Has Been Replaced i This is the replacemsnt shest
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with its one end portion rotatably nounted on the cap supporting frane 108.
Furthernore. a pin 104 enbed- ded in the cap 102 at the outer end is
engaged with the guide groove 109, and a pin 112 enbedded in the other end
portion of the lever 1Il is engaged with a vertical groove 105 formed in
the mddle portion of the cap 102. Hencel the cap 102 is noved in the
above- descri bed manner whi-le being held in parallel with the guide shaft

132. latter together with the head 130 from the non-sealing position

B to the sealing position A. That is, the cap is moved
horizontally in Fig. 8 or 9. During this horizontal movement,
the cap 102 is moved vertically along the guide groove 109 of

-

the cap supporting frame 108 by the clockwise turn of the lever
111. As a result, the cap is brought into close contact with
the end face 131 of the head without lateral displacement, thus
sealing the ink jetting port. In this opefation, the stopper
114 is rsleased from the lower surface of the cap 102 when the
latter 102 reaches the sealing position, and therefore the
stoppgr 114 is turned by the elastic force of the spring 115
acting on the other end thereof, so that the end portion of the
stopper goes in the route of movement of the cap 102 (Figs. 9,
and 12,(a))-.

Hence, even if the main switch is turned off at this time
instant, the head 130 is positively fixedly positioned with the
ink jetting port sealed with the cap 102.

'When the cap is sealed in this manner, a sequence control
circuit applies a control signal to the pump motor 118 to start
the latter. As the pump motor 118 is operated in this manner,
the pump 134 is driven through the reduction gear train 120 and
121 and the pump gear 122, to produce a negative pressure in
the cap 102, thereby to remove the ink from around the ink
jetting port, and to attract the cap 102 onto the end face 131
of the head 130. As the pump gear 122 is turned clockwise, the
regulating gear 123 engaged with it causes the planet gear 124
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The stopper 114 is to fixedly position the cap 102 and the head 130 at the
sealing position A That is, the stop- per 114 is able to nove in and out
thereby to abut against the inner end of the cap 102. During the printing

22

to revolve counterclockwise as shown in the part (b) of Fig.
1Z2. BAs a result, the planet gear 124 is engaged with the geaxr
116 integral with the stopper 114, whereby the latter 114 is

turned countarclockwise against the elastic force of the spring

n

115, as a result of which the end portion of the stopper 114 i
retracted from the route of movement of the cap 102.

When, under this condition, a printing start signal is
provided, the head 130 is shifted to the printing region again,
being moved to the left-handled side in Fig. 8. At the same
time, the cap 102 is also moved to the left-handled side in
Fig. .8 by the elastic force of the spring 110 acting on the
lever 111 without slipping on the head end face 131; that is,
the cap 102 is returned to the non-sealing position B again.

Thereafter, the pump motor 118 is rotated in the opposite

=0

direction temporarily. As a result, the regulating gear 123 in
standby state as shown in the part (c) of Fig. 12 is turned in
the opposite direction as shown in the part (d) of Fig. 12 as
the pump gear 122 turns counterclockwise, whereby the planet
gear 124 is revolved to the original position.

In the above~described embodiment, in succession to the
sucking operation of the pump 134, the retraction of the
stopper 114 is carried out by the planet gear mechanism.
However, the recording device may be so modified that a
solenoid is uéed to retract the stopper 114. Wwith this
modification, the operation can be eliminated that the pump

motor 118 is rotated in the opposite direction to return the

Ce— - - — T
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‘st at e,

operation, the stopper 114 is prevented by the | ower surface of the cap 102

fromnoving upwardly as shown in FIG 8. Wen the device is in standby

t he stop-

23

planet gear 124. The same effect can be obtained by repliacing
the planet gear mechanism with a cne-way clutch.

Ais was described above, in the ink jet tvpe zecording
device of the prssent invention, the ink jetting poerzt sealing
member is arranged outside the printing region which i§ movead

betwesn the non-ssaling position whers it is awav Zzom the ink

s +the

[ 2d

jetting port and the sealing position where it sea
latter. Hence, the sealing and opening of the ink jetting port
are automatically carried out as the sealing memdexr is moved

together with the recording head. That is, the sealing and

opening of the ink jetting port can be achieved witiaocut lateral

urthermore, in the recording device, the stopper, or
retaining member, retains the sealing member at least for the
period of time which elapses £f£rom the time instant that the

sealing member xresaches the sealing position until the

v

ttraction of the sealing member is started. Hence, even if
the main switch is turned off immediately after an printing
operation is accomplished, the recording head and the sealing
member can be positively fixedly positioned with the ink
jetting port sealed. In addition, the recording device in

standby state can be placed in the printing mode guickly.
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per 114 is urged by a coil spring 115 acting on its one end so that the
st opper goes in the route of novenent of the cap 102 as"shown in FIG 9 or
‘the part (a) of FIG 12. The stopper 114 has a pinion 11§hi§1§hegttl_ﬁsgéﬁk ed

that the head 130 and the cap 102 are returned to the non- i on
B to start a printing operation. Mre s%‘écifically, a retzﬂmmﬁum
produced by a punp notor i-s applied to the pinion 116 int

st opper 114.

Claims

1. A capping device for an ink jet printer having a carriage
(3) with a printing head (4) thereon, said printing head
(4) having a nozzle surface and said carriage {(3) being
movable through an effective writing region in which
printing is performed, said device comprising:

a cap support (14) disposed outside of the effective
writing region and movable between a non-capping position
and a capping position,
displacing means (8, 16, 15a, 15b) for displacing said cap
support (14) in a direction toward the nozzle surface of
said printing head (4) as said cap support (14) is moved
from the non-capping position to the capping position, and
iasing means (11) for biasing said cap support (14) in
said direction toward said printing head (4) so as to allow
a cap (5) on said cap support (l4) to come into close
contact with the nozzle surface of said printing head (4)
by the action of said biasing means (11}).

2. The capping device as claimed in claim 1, wherein said
displacing means comprises two components, one being a
stationary guiding means (15a, 15b) for displacing a first
part (l4e) of said cap support (14) toward the nozzle
surface of the printing head (4) and the other of said
components being at least one turnable lever (8, 16)
adapted to turn while supporting a second part (14d) of
said cap support (14), where said second part of said cap
support (14) 1is closer to said effective writing region
than said first part of said cap support.

3. The capping device as claimed in claim 1 or 2 wherein said

displacing means comprises a pair of turnable levers (8,

16) for displacing said cap support (14) toward the nozzle

surface of the printing head (4) while supporting the rear
o This is the replacement shest
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As shown in FIG 11, the punp notor 118 has. a pinion 119, -which is engaged
through a train of reduc- tion gears 120 and 121 with a_pu ear 122 The
punmp gear 122 is engaged with a recording head regul ati $

pl anet gear 114 is coupled to the recording head regul ati ﬂmth
rods 125 in such a manner that the former 124 is rotated

t hrough whil e bei ng engaged therewith. Hence, as the regul at - ing gear 123
rotates, the planet gear 124 is revolved so

and fore parts of said cap support (1l4) in such a manner
that the biasing force of said biasing means is exerted on
a base end of at least one of said turnable levers (8, 16).

1%

The capping device as claimed in one of the preceding
claims, wherein said cap support (14) includes a hemi-
spherical projection (1l4b) supporting the central part (7b)
of the lower surface of the cap (3, 7) at a single point of

contact.

5. The capping device as claimed in one of the preceding
claims, wherein said cap support (14) further comprises a
first pin (14d) and a second outer pin (l4e), where said
first pin (14d) is pivotally connected to the foremost end
of one of said displacement means and said second outer pin
{l14e) slidably moves along an inclined surface (15a) to
maintain a horizontal position as said cap is displaced
toward said nozzle surface by said displacement means.

6. The capping device as claimed in claim 4 or 5, wherein said
cap support (1l4) further includes two recesses (l4c) and a
cap fixing member having two pins (7a) pivotably supported
in said recesses (l4c) to permit said cap to pivot with
respect to said cap support as said cap is urged toward
said nozzle surface by said hemi-spherical projection
(14b).

7. The capping device as claimed in one of the preceding
claims, wherein said carriage (3) drives said cap support
(14) from said non-capping position to said capping

position.

8. The capping device as claimed in one of the preceding
claims, wherein said biasing means (11) applies a biasing
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as to engage with_the pinion 116 of the stopper 115., whereby the stopper

114 is turned to the retracting position. In FIGS. 8 and 9, reference
“nuneral 133 ddkis Has BeenRkidcen roll er, and 134, a punp connected to the
cap 102 throug e (not shown). Now, the operation of the ink
jet type recordi s organi z&® will be described. \Wen the ink
jet head 130 is at the printing region

force on at least part of said displacing means to move
said cap support (14) toward said nozzle surface.

9. The capping device as claimed in one of claims 2 to 8,
wherein a second biasing means (13) applies a biasing force
to a base end of said turnable lever (8).

10. The capping device as claimed in one of claims 2 to 9,
wherein said guiding means comprises:
2 pin member (104) provided on said cap support, and
& slot member (109) formed on a cap supporting frame (108),
said pin member (104) being slidable within said slot
(108).

11. The capping device as claimed in one of the preceding
claims, further comprising:
a positioning and retaining means, being arranged at a
irst position where said cap seals said nozzle surface,
r

Fh b

or positioning and retaining said cap at least for a
period of time which elapses from the time instant that
said cap moves to said first position until a negative

pressure is formed in said cap.

12. The capping device as claimed in claim 11, in which said
positioning and retaining means comprises a stopper (114)
which is movable so as to abut against the inner end of
said cap (102), said stopper (114) being prevented by the
lower surface of said cap from moving upwardly during the
printing operation, and a spring {115) for urging said
stopper (114) so as to bring said stopper in the route of
movement of said cap (102) when the device is in standby

‘state.

13. An ink jet type recording device in which an ink jetting
port sealing member especially according to one of the
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performng an ordinary printing operation, the cap 102 is released fromthe
head 130. That is, as shown in FIG. 8 or 11, the cap 102 is noved i nwardly
“by the spring acting on the other end portion of the Jever 111, thus being
hel d at the non-sealing position B rempte fromthe end face 131 of the head
103. In this case, the stopper 114 is reéfracted, with its end portion
abutting against the | ower surface of the cap 102. When the head 130 is
returned to the hone position

preceding claims is arranged along the route of movement of
a recording head (130) and outside a printing region
thereof in such a manner that said ink jetting port sealing
member {102), abutting against a part of said r%cording
head, is moved together with said recording head, and is
moved in a direction perpendicular to the direction of
movement of said recording head (4) between a first
position (B) where said ink jetting port sealing member
(102) is spaced from a surface of said recording head (130)
which includes an ink jetting port and a second position
(A) where said ink jetting port sealing member (102) seals
said ink jetting port, and

a retaining member (114) is arranged at said second
position which is adapted to position and retain said ink
jetting port sealing member (102) at least for a period of
time which elapses from the time instant that said ink
jetting port sealing member moves to said second position
until a negative pressure is formed in said jetting port
sealing member (102).
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outside the printing region after a predetermned print- ing operation, it
130 pushes the protrusion 103 of the cap 102 to nove the |atter together
‘Wwith the head 130 fromthe non-sealing position Bto the sealing position

A. That is, the cap is noved horizontally in FIG 8 or 9. During this

hori zontal novenent, the cap 102 is nové vehalﬁc Bl AA rﬁENhe gui de groove
109 of the cap sup- porting frame 108 by thg 0 &Fr urn df the |ever
111. As a result, the cap is brought into cLose

CAPPING DEVICE FOR INK JET PRINTER

ABSTRACT

A capping device for an ink Jjet printer is constructed such
that a cap supporting member (14), adapted tc move from the
non-capping position to the capping position by the thrust
action of a carriage (3), is arranged on the home position
side of the ink jet printer so that the outer end part of the
cap supporting member (l14) 1is displaced toward the nozzle
surface of a printing head (4} with the aid of a guide suriace
(15b) having an inclined surface {15a), until a cap (5) on the
cap supporting member (14) is brought into close contact with
the nozzle surface of the printing head (4) with an adeguate
intensity of thrust force by means of a turnable lever (8)
operatively connected to the innér end of the cap supporting
member (14), while resilient force of a cap spring (11) is
~exerted on the base end part of the turnable lever (8) so as
to normally bias the cap supporting member (14) in the
direction toward the printing head (4).

FIGURE 1
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with the end face 131 of the head without |l ateral dis-
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- 12 - placenent, thus sealing the ink jetting port. In this oper- ation,
the stopper 114 is released fromthe | ower surface of the cap 102 when the
| atter 102 reaches the sealing position, and therefore the stopper 114 is
turned by the elastic force of the spring 115 acting on the other end
thereof, so that the end portion of the“topper goes in the route of
novenent of the cap 102 (FIGS. 9, and

FIG. 2
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12, (a)). Hence, even if the main swtch is turned off at this tine
i-nstant, the head 130 is positively fixedly posi- tioned with the ink
jetting port sealed with the cap 102 When the cap is sealed in this
manner, a sequence control circuit appliges a control signal to the punp
notor 118 to start the latter. As the pu nmotor 118 is operated in this
manner, the punp 134 is dri'ven through the reduction gear train 120 and 12

and the punp gear |
FIG. 4
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122, to produce a negative pressure in the cap 102, thereby to renove the
ink fromaround the ink jetting port, and to attract the cap 102 onto the
"end face 131 of the head 130. As the punp gear 122 is turned cl ockw se, the
regul ati ng gear 123 engaged with it cauges the planet gear 124 to revol ve
countercl ockwi se as shown in the part (B) of FIG 12, As a result, the

pl anet gear 124 is engaged with the gear 116 integral with the stop- per
114, whereby the latter 114 is turnejpgﬂﬁrterigock-
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W se against the elastic force of the spring 115, as a result of which the
end portion of the stopper 114 is retracted fromthe route of novenent of
the cap 102. When, under this condition, a printing start signal is

provi ded, the head 130 is shifted to the printing region again, being noved
to the left-handl ed side in FIG 8. At the same tine, the cap 102 is al so
noved to the left-handled side in FIG 8 by the elastic force of the spring
110 acting on the lever 111 w thout slipping on

FIG. 8
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the head end face 131; that is, the cap 102 is returned to the non-sealing
position B again. Thereafter, the punp notor 118 is rotated in the
opposite direction tenporarily. As a result, the regulat- ing gear 123 in
standby. state as shown in the part (c) of FIG 12 is turned in the opposite
direction as shown in the part (d) of FI 12 as the punp gear 122 turns
coun- terclockw se, whereby the planet gear 124 is revolved to the original
posi tion.

FIG. 10
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In the abovedescri bed enbodi nent, in succession to the sucking operation of
the punp 134, the retraction of the stopper 114 is carried out by the

pl anet gear mecha- nism However, the recording device may be so nodi- fied
that a solenoid is used to retract the sjopper 114. Wth this nodification,
t he operation can be elimnated that the punp notor 118 is rotated in the

opposite direc-

FIG. 12 3
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CAPPING DEVICE FOR INK JET PRINTER

BACKGROUND OF THE INVENTION

1. Field of the Invention _

The present invention relates to a capping device for
shutting an ink injection port of an ink jet printer.

2. Description of the Related Art

In an ink jet printer of the type where ink pressurized
ma pressure chamber is injected onto a recording me-
dium io the form of a number of fine ink droplets to
write recorded data, recorded information or the like
with the injected ink, it has been found that there is 2
possibility that a proper writing opcraticn fails to be
performed due to an increase of viscosity of the ink
caused by vaporization of an ink solvent, dryxng of the
ink, adhesion of dusts, entrapping air bubbles in the ink
or the like. To obviate the foregoing malfunction, many
proposals have been made to provide 2 sealing means
for the foregoing type of ink jet printer so as 1o seal an
ink m;ecnon port with suitable means while the ink jet
printer is held in an inoperative state.

One of these proposals is disclosed in an official ga-
zette of Japanese Unexamined Patent Publication
(Kokai) No. 1-125239. According to this publication, a
sealing device is constructed such that a sleigh, adapted
to slidably move by the thrust action of a carriage dis-
placed from the home position, comes near to the lower
surface of a printing head with the aid of an inclined
guide surface, and a cap molded of an clastic material
and placed on the surface of the sleigh is then brought
in pressure contact with the lower surface of the print-
ing head so as to seal the injection port of an ink nozzle
with the cap.

Another proposal is disclosed in an offi CIal gazette of
Japanese Examined Publicaton Patent (Kokoku) No.
2-13910. According to this invention, a sealing device
mncludes two arms as parallel! links which are interposed
between a frame and a cap so as to allow the cap to
come into pressure contact with the lower surface of a
printing head. As the cap is displaced in the transverse
direction by a camage. it is also displaced in the direc-
tion toward the printing bead at a right angle relative to
the transverse displacement thereof.

However, with respect to the conventional sealing
devices constructed as described above, due to the fact
that the quantity of displacement of the cap at a right
angle relative to the transverse displacement of the
same is restricted by the inclined guide surface and the
parallel links, when a distance between the locus of
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,tion to return the planet gear 124. The sane effect can be obtai ned by
*repkaci ng the planet gear nechanism wth a one-way cl utch. As was
descri bed above, in the ink jet type recording device of the present
invention, the ink jetting port: sealing nenber is arranged outside the
printing region which is noved between the non-sealing position where it
is away fromthe ink jetting port and phe sealing posi- tion where it
seals the latter. Hence, the sealing and

displacement of the carriage and the frame slightly
fluctuates due to errors associated with machining oper-
ations performed for parts or an assembling operation
performed for the parts, or when a distance between 2
platen and the printing head is adjusted for the purpose .
of printing data on a paper having a heavy thickness
such as an envelape or the like, a distance between the
printing head and the cap varies correspondingly- For
this reason, a sealing function for the injection port on
the nozzle is dependent mainly on the elastic deforma-
tion of the cap itself. This does not lead to a significant
problem as long as the sealing device has a small sealing
.surface, but in a case where the printing head includes
many nozzles, it _becomes very difficult to uniformly
seal the whole surface of the printing head with a cap.
Another proposal is disclosed in an official gazette of
Japanese Unexamined Patent Publication (Kokai) No.

59-1037862. According to this invention. a sealing de-
vice is constructed such that an inverted L-shaped head

protective covering is turnably supported at the home
position in a one-point supporting fashion so that the
head protective cover is tumed by a carriage displaced
to the home position, causing a cap disposed at one end
of the carriage to come into pressure contact with the
surface of a printing head.

With the conventional sealing device constructed as
described above, since a quantity of turning movement
of the head protective covering varies depending on a

- distance between the cap and the nozzle surface, a reli-
able sealing function can be assured for a printer
adapted to adjust a distance between a platen and a
printing head as desired. However, due to the fact that
the direction of displacement of the printing head is
different from the direction of displacement of the cap,
the cap is unnecessarily deformed because of relative
displacement between the printing head and the cap.
Thus, there arises a problem where the cap is undesir-
ably damaged or broken within a short period of time.

In addition, in order to provide sealing means to close:
the ink jetting port when the recording device is not in
operation, a variety of sealing means have been pro-
posed in the art. In general, the sealing means thus pro-
posed is designed as follows. That is, as disclosed by
Japanese Patent Application (OPI) No's 150035/1977
and 238751/1987, a cap member which is so driven as to
come in and out of the route of movement of a record-
ing head is arranged at 2 home position.outside a print-
ing region, and, when a carriage is returned to the home
position after-a recording operation, the cap member
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.opening-of the ink jetting port are automatically carried out as the
*sealsi ng nmenber is noved together with the recording head. That is, the
sealing and opening of the ink jetting port can be achi eved wi thout

| ateral dis- placenent. Furthernore, in the recording device, the
stopper, or retaining nenber, retains the sealing nmenber at |east for the
period of tinme Which el apses fromthe 3ine instant that the seal i ng nmenber
reaches the sealing posi-

held at a retracting position is moved out as soon as the
carriage is stopped, thus sealing (or closing) the ink
Jjetting port without slipping on the head surface,

That is, in the conventional ink jet type recording
device, the sealing operation is accomplished with a
delay time after the recording head returns its home
position. Therefore, if the main switch is turned off
immediately when the recording head is returned to the
-‘home position, then the ink jetting port will not be
closed, and accordingly the ink in it may be dried. As a
result, the ink jetting port may be clogged up with the
ink thus dried. In addition, if the recording device is
vibrated for instance when transported, the cap member
may be displaced. If this displacement occurs, then the
ink may drip. making dirty around the recording de-
vice. Furthermoare, in the conventional ink jet type
‘recording device, it is necessary to move the cap mem-
ber to the retracting position for every printing opera-
tion. Hence, it takes much time for the conventional ink
jet type recording device to start the recording opera-
tion.

SUMMARY OF THE INVENTION

The present invention has been made in consideration
of the aforementioned problems. '

An object of the present invention is to provide a
capping device for an ink jet printer which assures that
a cap is brought into close contact with the nozzle sur-
face of a printing head with an adequate intensity of
thrust force without any displacement of the cap rela-
tive to a head surface.

Another object of the present invention is to provide
a capping device for an ink jet printer which assures
that the cap is correctly brought into close contact with
the nozzle surface of the printing head irrespective of
the present attitude assumed by the printing head.

Further object of the present invention is to provide
a novel ink jet type recording device in which, when
the recording head is returned to its home position, the
ink jetting port is automatically sealed without delay,
and when the recording head is moved to the printing
region, the ink jetting port is automatically opened.

According to the present invention, there is provided
a capping device for en ink jet printer wherein the cap-
ping device comprises a cap supporting means arranged
outside of the effective writing region to move between
the non-capping position and the capping position while
it is squeezed by a carriage having a printing head car-
ried thereon, a displacing means for displacing the cap
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_tion until the attraction of the sealing nenber is started. Hence, even if

. the main switch is turned off immedi- ately after an printing operation is
acconpl i shed, the recordi ng head and the sealing nmenber can be posi- tively
fixedly positioned with the ink jetting port sealed. In addition, the
recordi ng device in standby state can be placed in the printing node

qui ckly. Wil e the present inventipon has been descri bed above with
respect to two preferred enbodi nents thereof, it

supporting means in the direction toward the nozzle
surface of the printing head as the cap supporting means
is dxsplaced from the non-capping position to the cap-
ping posmon. and a biasing means for biasing the cap -
supporting means in the direction toward the printing
head so as to allow a cap on the cap supporting means

~ to come into close contact with the nozzle surface of the
printing head, by the action of the biasing means of
which biasing force is exerted on at least one Of the
displacing means.

With the capping device of the present invention, as
the cap supporting means is displaced in the transverse
direction by the thrust action of a carriage, it is increas-
ingly displaced toward the nozzle surface of a printing
head in the direction forming a right angle relative to
the transverse displacement of the cap supporting
means, until it is brought into close contact with the
nczzh:sudhce<ﬁ'ﬂu:pnnnng;head1~nh:m:aﬂeqwnc
intensity of thrust force by the action of the biasing
Rxceexummionthechqﬂmnngwmman&

Since the cap is turnably supported by a spherical
projection at the central portion of the bottom surface
thereof in a one-point supporting fashion, the cap can be
freely turned to assume an attitude in parallel with the
nozzle surface of the printing head.

The foregoing further object of the invention has
been achieved by the provision of an ink jet type re-
cording device in which, according to the invention,

an ink jetting port sealing member is arranged along
the route of movement of a recording head and outside
2 printmg region thereof in such a manner that the ink
jetting port sealing mcmber, abutting against a part of
the recording head, is moved together with the record-
ing head, and is moved in a direction perpendicular to
the direction of movement of the recording head be-
tween a first position where the ink jetting port sealing
member is away from the surface of the recording head
which includes an ink jetting port and a second position
where the ink jetting port sealing member seals the ink
Jjetting port, and

a retaining member is arranged at the second position
which is adapted to position and retain the ink jetting
port sealing member for a period of time which elapses
from the time instant that the ink jetting port sealing
member moves to the second position until a negative
pressure is formed in the jetting port sealing member.

In the recording device thus designed, as the record-
ing head is moved outside the printing region, the seal-
ing member is moved to the sealing position to seal the
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.shoul d of course be understood that the present inven- tion should not be
“limted only to these enbodi nents, but various changes or nodifications may
be made without departure fromthe scope of the invention as defined by the
appended cl ai ns.

- & -

ink jetting port of the recording head, and at the Same
time the sealing member and the recording head are
fixedly positioned with the retaining member which is
allowed to go in and out of the sealing position. Fur-
thermore, when a negative pressure is formed in the
sealing member, the sealing member and the recording
head are released from the retaining member, so that the
following printing operation can be started quickly.

Other objects, features.and advantages of the present
invention will become apparent from reading of the
following description which has been made in conjunc-
"tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated in the following
drawings, in which:

FIG. 1is a plan view of a capping device for an ink
jet printer, particularly illustrating an inoperative state
of the capping device before an ink jet port on a printing
head is shut by the capping device;

FIG. 2 is a plan view of the capping device in FIG. 1,
particularly illustrating that the ink jet port has been
shut by the capping device: -

FIG. 3 is a fragmentary enlarged front view of the
capping device,

FIG. 4 is a plan view of the capping device, particu-
larly illustrating a dimensional relationship among com-
ponents constituting the capping device;

FIG. § is a perspective view of a cap supporting
structure for the capping device;

FIG. 6 is a plan view of a capping device for an ink
jet printer in accordance with a second embodiment,
particularly illustrating an inoperative state of the cap-
ping device before an ink jet port on a printing head is
shut by the capping device; and

F1G. 7 is a plan view of the capping device shown in
FIG. 6, particularly illustrating that the ink jet port has
been shut by the capping device.

FIG. 8 is a side view showing one example of an ink
jet type recording device according to a second em-
bodiment of the present invention, in which the ink
jetting port is opened. .

FIG. 9 is also a side view showing the recording
device in which the ink jetting port is sealed.

FIG. 10 is a top view of the recording device.

FIG. 11 is an explanatory diagram showing a gear
train mechanism for operating a sealing ¢ap in the re-
cording device.

The parts (a) through (d) of FIG. 12 are explanatory
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.- 14 - * What is clainmed is: 1 A capping device for an ink jet printer
“havirng a carriage with a printing head thereon, said printing

-6 -

diagrams showing steps of operating the sealing cap.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will be described in detail here-
inafter with reference to the accompanying drawings
which illustrate preferred embodiments of the present
invention.

FIG. 1 to FIG. 5 show a capping device for an ink jet
type printer in accordance with a first embodiment of
the present invention.

The printer is provided with a cap supporting mem-
ber 14 adapted to move along a carriage guide 2 be-
tween the capping position and the non-capping posi-
tion, on the home position side thereof.

A cap § is mounted on the cap supporting member 14
via a cap fixing member 7 to be described later. When
the carriage 3 is held at the home position, the nozzle
surface of a printing head 4 is closed with the cap §
while it is kept wet. A tube 6 connected to a head restor-
ing means (not shown) is fixedly secured to the cap § so
that ink is recovered from a nozzle when a malfunction
of incorrect ink injection arises with the printing head 4.

In addition, the cap supporting member 14 includes a
projecting piece 144 at the outer end thereof, so as to
allow it to move to the capping position via a projection
3a, at the outer end of the carriage 3, adapted to collide
with the projecting piece 14qa when the carriage 3 is
displaced to the home position from the left-hand side of
the printer as seen in the drawing. A pin 144 stands
upright on the cap supporting member 14 at the inner
end, while another pin 14e stands upright on the cap
supporting member 14 at the outer énd of the same. The
inner pin 144 is pivotaily connected to the foremost end
of a cap supporting lever 8 to be described later. On the
other hand, movement of the outer pin 14e is guided
along a guide surface 155 in such a manner as to allow
the cap supporting member 14 to come nearer to a
nozzle at the capping position.

Specifically, to assure that the cap supporting mem-
ber 14 is displaced to the capping position from the
non-capping position, the frame is formed with an in-
clined surface 15¢ which extends from the guide surface
15b. Thus, the outer pin 1de slidably moves along the
inclined surface 15 and the inner pin 144 is pivotally
connected to the foremost end of the turnable cap sup-
porting lever B, whereby the cap supporting member 14
is displaced in the direction toward the nozzle surface of
a printing head 4 while maintaining the horizontal posi-
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.head having a nozzle surface and said carriage bei ng novabl e t hrough an
"effective witing region in which printing is perfornmed, said device

conpri si ng: a cap support disposed outside of the effective wit-

i ng region and novabl e between a non-cappi ng position and a cappi ng
posi tion, di spl acing nmeans for displacing said cap in a direction

toward the nozzle surface of said prignting head as said cap support is
noved from the non-cappi ng

tion as it is displaced from the left-hand side to the
right-hand side by the cap supporting lever 8 while
slidably moving along the guide surface 156.

A pin 84 stands upright at the base end of the cap
supporting lever § while it is received in an' inverted
U-shaped groove 9 which extends in the direction
toward the cap supporting member 14. Thus, the cap
supporting lever 8 is turnably supported to turn about
the pin 84 in the inverted U-shaped groove 9. As shown
in FIG. 3, the cap supporting lever 8 is normally biased
in the direction toward the cap supporting member 14
by the action of a cap spring 11 of which resilient force

is exerted on a spring hanger 86 projecting from the
lower end of the cap supporting lever 8, whereby the
cap 5§ is forcibly brought intc contact with the nozzle
surface of the printing head 4 with an adequate intensity
of contact pressure, while the cap supporting member 8
is held at the capping position. In addition, the cap
supporting lever 8 includes a spring hanger 8c on the
base end side thereof with which a return spring 13 is
transversely engaged so as to allow the cap supporting
lever § 10 be normally turned in the counter-clockwise
direction as seen in the drawing. In other words, the cap
supporting member 14 is normally loaded with a turn-
ing force which is effective for displacing the cap sup-
porting member 14 toward the non-capping position.

As shown in FIG. S, the cap supporting member 14 is
designed in an elongated box-shaped configuration in-
cluding opposite side walls, a bottom wall, a rear wall,
snd front and upper surfaces which are opened to the
outside. The cap supporting member 14 is provided
with a hemi-spherical projection 145 at the central posi-
tion on the bottom plate in the vicinity of the front end
of the same. In addition, the cap supporting member 14
is formed with vertical recesses 14c at the positions
substantially carresponding to the position of the hemi-
spherical projection 14¢. An elongated cap ﬁxmg mem-
ber 7, having a cap 5 fixedly secured thereto, is received
in the box-shaped cap supporting member 14 in such a
manner that the hemxosphencal projection 145 is fitted
into a recess 7b. Pins 7a project outside of the opposite
side walls of the cap fixing member 7 and are loosely
inserted into the recesses 14c in order to assure that the
cap fixing member 7 slightly tumns about the pins 72

inserted into the recesses 14c, causing the cap § to reli-
ably come into close contact with the nozzle surface of
the printing head 4.

Next, capping operation of the capping device for an
ink jet type printer constructed in the above-described
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. positon to the capping position, wherein said dis- pl aci ng neans

- includes a stationary guidi ng neans arranged as an inclined surface
for displacing said cap support toward said nozzle surface of said
printing head in a direction transverse to the direc- tion of novenent
of said carriage, and bi asi ng neans for biasing said cap support in said
direction toward said printing head-$8-as to allow a cap on said cap
support to conme into close contact

manner will be described below.

A printing operation is performed such that recorded
information is printed on a recorded paper P in response
to writing signals, while the printing head 4 carried on
the carriage 3 is located opposite to the printing paper P
and the carriage 3 reciprocally moves within an effec-
tive image region of the recording paper P during the
printing operation.

As shown in FIG. 1, while the carriage 3 stays on the
home position side, the carriage supporting lever 8 is
turnably displaced to the position corresponding to
about 10 o’clock of a watch by the action of the return
spring 13, so that the cap supporting member 14 is held
at the non-capping position via the pin 14d pivotally
connaﬂzdtotheibﬂnmmnendcﬂlhecanummsuppmx-
ing lever 8.

When the carriage 3 returns to the home position
aﬁercmmqﬂcnom ofa.dennxlpnnnng cpmmnon,the
projecuon 3a of the carriage 3 thrusts the projecting
piece 142 of the carriage 3 to displace the cap support-
gxlg member 14 in the rightward direction as seen in

G. 4.

Then, a pin 14¢ at the right-hand end of the cap sup-
porting member 14, slidably moves along the inclined
surface 153, whereby the cap supporting member 14 is
increasingly displaced to the position nearer to the noz-
zle surface of the printing head 4. At this time, as shown
in FIG. 2, the cap supporting lever 8 operatively con-
nected to the pin 14d of the cap supporting member 14,
is turnably displaced from the position corrspondmg to
about 10 o’clock of a watch to the posmon correspond-
ing to about one o'clock, causing the inner end of the
cap supporting member 14 to be displaced toward to the
nozzle surface of the printing head 4 until the cap §
comes into close contact with the nozzle surface of the
printing head 4.

Specifically, as shown in FIG. 4, when it is assumed
that a distance between the upper surface of the cap §
and the pin 14d of the cap supporting member 14 is
designated by L1, a distance between the pin 14d of the
capsuppmfnwgnmnnber14andthepmx&daxtheloumr
end of the cap supportmg lever 8 is designated by L2, a
radius of the pin 84 is designated by r, an inclination
angle of the cap supporting lever 8 at the position corre-
sponding to about one o’clack of a watch is designated
by 0, and a distance between the deepest end of tF:
unuuuxllLﬁhapmignoochiandthe:unum:swdhce
the prmtmg head 4 is designated by L3, the following
inequality is established.

L3<L1+L2cos f—~
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with the nozzle surface of said printing head by

di spl aci ng nmeans conpri ses two conponents,

cap support, where said second part of

Thus, provided that the dimensions of the capping de-
vice are adequately preset, since the pin 84 at the lower
end of the cap supporting lever 8 is located at the posi-
tion away from the deepest end of the inverted U-
shaped groove 9, the resilient force of the cap spring 11
is effectively exerted on the cap § via the cap supporting
lever 8 so that the cap § is brought into close contact
with the lower surface of the printing head 4 with a
predetermined intensity of thrust force, resulting in an
ink injection port on the cap 5 being reliably sealed with

one

! operation of said

bi asiing nmeans. 2. The capping device as clained in claiml, wherein said
bei ng said stationary

gui ding neans for displacing a first part of said cap support toward the
nozzl e surface of the printing head and the other of said conponents being
a turnable lever adapted to turn whilegsupporting a sec-

the lower surface of the printing head 4. )
Even in a case where the nozzle surface of the print-

ing head 4 is separated from the cap § by a distance in

excess of the preset distance, since the cap spring 11

ond part of said

turnably displaces the cap supporting lever 8 until the

pin 8d reaches the deepest end of the inverted U-shaped

groove 9, the cap § comes into pressure contact with the
nozzle surface of the printing head 4 with a sufficiently

high contact force.

On the other hand, the turntable displacement of the
cap supporting member 14 as mentioned above allows |
the cap fixing member 7, pivotally jointed to the cap
supporting member 14 via the pins 75, to be tumnably
displaced while it is supported by the projection 14b of
the cap supporting member 14 in a one-point supporting
fashion. As a result, the cap 5 carried by the cap fixing
member 7 is correctly brought into close contact with
the nozzle surface of the printing head 4.

FIG. 6 and 7 illustrate a capping device in accor-
dance with a second embodiment of the present inven-
tion. According to this second embodiment, a paraliel
link mechanism is constituted by two parallel cap sup-
porting levers 8 and 18, and a cap supporting member
14 supported by both the cap supporting levers 8 and

18

:I'he capping device is constructed such that pins 84

and 184 on the base end side of the cap supporting
levers 8 and 18 are fitted into inverted U-shaped
grooves of the cap supporting levers 8 and 18, and a cap
supporting member 14 is biased in the direction towgrd
a printing head 4 by the action of a cap spring of which
resilient force is exerted on the base end of at least one
of the cap supporting levers 8 and 18" - .

Also in this embodiment, as the cap supporting mem-
ber 14 is displaced from the non-capping position (see
FIG. 6) to the capping position (see FIG. 7) by the
thrust action of a carriage 3, it is increasingly displaced
toward the nozzle surface of the printing head 4 with
the aid of an inclined surface 154 and at the same time,
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. said cap support is closer to said effective witing region than said

first part of said cap support. 3. The capping device as clained in claim
1, wherein said displacing nmeans conprises a pair of turnable le- vers
for displacing said cap support toward the nozzle surface of the printing
head whil e supporting a rear part and a forward part of said cap support
in such a manner that a biasing force~d0 said biasing means is exerted on
a base end of at |east one of said turnable |evers.

a cap § is brought into pressure contact with the nozzle
surface of the printing head 4 by the action of the cap
spring of which resilient force has been exerted on at
least one of the cap supporting levers 8 and 18.

Since the other structures and functions of the cap-
ping device are the same as those of the capping device
in accordance with the first embodiment of the present -
invention, - eated description will not be required.

A secona embodiment of this invention will be de-
scribed with reference to the accompanying drawings.

In those drawings, reference numeral 101 designates a
maintenance unit arranged in a home position outside a
printing region. The maintenance unit 101 comprises: a
cap 102 for sealing the ink jetting port of an‘ink jet head
130; a cap supporting frame 108 which supports the cap
102; and a stopper 114 for fixedly positioning the head
130 and the cap 102 at a sealing pasition A.

The cap 102 has a protrusion 103 so that it is returned
to the sealing position A (FIG. 9) as the ink jet head 130
is returned to the home position, and it is moved to a
non-sealing {or opening) position B (FIG. 8) as the head
130 is moved from the home position to the printing
region. More specificaily, the protrusion 103 is formed
on the cap 102 at the outer end in such a manner that it
is in the route of movement of the head 130 so as to abut
against the outer end of the latter.

The cap supporting frame 108 operates to guide the
cap 102 axially from a position spaced away from the
end face 131 of the head 130 to a depressing position
while the cap 102 is moved from the non-sealing posi-
tion B to the sealing position A. The cap supporting
frame 108 has a bent guide groove 109. One partion of .
the guide groove 109 is parallel with a guide shaft 132
and the remaining part forms an angle with the latter
132. The cap 102 is provided with a lever 111 which is
adapted to urge the cap 102 inwardly with a spring 110,
with its one end portion rotatably mounted on the cap
supporting frame 108. Furthermore, a pin 104 embed-
ded in the cap 102 at the outer end is engaged with the
guide groove 109, and a pin 112 embedded in the other
end portion of the lever 111 is engaged with a vertical
groove 108 formed in the middle portion of the cap 102.
Hence, the cap 102 is moved in the above-described
manner while being held in parallel with the guide shaft
132.

The stopper 114 is to fixedly position the cap 102 and
the head 130 at the sealing position A. That is, the stop-
per 114 is able to move in and out thereby to abut
against the inner end of the cap 102. During the printing
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4. The capping device as clained in claim1, wherein said cap support
includes a hem -spherical projection supporting central part of a | ower
surface of the cap at a single point of contact. 5. The cappi ng devi ce as
claimed in claim1, wherein said cap support further conprises a first
pin and a second outer pin, where said first pinis pivot- ally
connected to a forenost end of one of sall - di spl acenent neans and said
second outer pin slid-

operation, the stopper 114 is prevented by the lower
surface of the cap 102 from moving upwardly as shown
in FIG. 8. When the device is in standby state, the stop-
per 114 is urged by a coil spring 115 acting on its one
end so that the stopper goes in the route of movement of
the cap 102 as shown in FIG. 9 or the part (2) of FIG.
32. The stopper 114 has a pinion 116 as its part so that
the head 130 and the cap 102 are returned to the non-
sealing position B to start a printing operation. More
specifically, a returning force produced by a pump
motor is applied to the pinion 116 integral with the
stopper 114.

As shown in FIG. 11, the pump motor 118 has.a
pinion 119, which is engaged through a train of reduc-
tion gears 120 and 121 with a pump gear 122. The pump
gear 122 is engaged with a recording head regulating
gear 123. A planet gear 114 is coupled to the recording
head regulating gear 123 with rods 125 in such a manner
that the former 124 is rotated on the latter through
while being engaged therewith. Hence, as the regulat-
ing gear 123 rotates, the planet gear 124 is revolved so
as to engage with the pinion 116 of the stopper 115,
whereby the stopper 114 is turned to the retracting
position. .

In FIGS. 8 and 9, reference numeral 133 designates a
platen roller; and 134, a pump connected to the cap 102
through a conduit pipe (not shown).

Now, the operation of the ink jet type recording
device thus organized will be described.

When the ink jet head 130 is at the printing region
performing an ordinary printing operation, the cap 102
is released from the head 130. That is, as shown in FIG.
8 or 11, the cap 102 is moved inwardly by the spring
acting on the other end portion of the lever 111, thus
being held at the non-sealing position B remote from the

. end face 131 of the head 103. In this case, the stopper
114 is retracted, with its end portion abutting against the
lower surface of the cap 102.

When the head 130 is returned to the home position
outside the printing region after a predetermined print-
ing operation, it 130 pushes the protrusion 103 of the
cap 102 to move the latter together with the head 130
from the non-sealing position B to the sealing position
A. That is, the cap is moved horizontally in FIG. 8 or 9.
During this horizontal movement, the cap 102 is moved
vertically along the guide groove 109 of the cap sup-
porting frame 108 by the clockwise turn of the lever
111. As a result, the cap is brought into close contact
with the end face 131 of the head without lateral dis-
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.ably noves along said inclined surface of said sta- tionary guiding

"means to maintain a horizontal

position as said cap is displaced toward

said nozzle surface by said displacing neans.

_12_

placement, thus sealing the ink jetting port. In this oper-
ation, the stopper 114 is released from the lower surface
of the cap 102 when the latter 102 reaches the sealing
position, and therefore the stopper 114 is turned by the
elastic force of the spring 115 acting on the other end
thereof, so that the end portion of the stopper goes in
the route of movement of the cap 102 (FIGS. 9, and
12,(a))-

Hence, even if the main switch is turned off at this
time instant, the head 130 is positively fixedly posi-
tioned with the ink jetting port sealed with the cap 102.

When the cap is sealed in this manner, a sequence
control circuit applies a control signal to the pump
motor 118 to start the latter. As the pump motor 118 is
operated in this manner, the pump 134 is driven through
the reduction gear train 120 and 121 and the pump gear
122, to produce a negative pressure in the cap 102,
thereby to remove the ink from around the ink jetting
port, and to attract the cap 102 onto the end face 131 of
the head 130. As the pump gear 122 is turned clockwise,
the regulating gear 123 engaged with it causes the
planet gear 124 to revolve counterclockwise as shown
in the part (b) of FIG. 12. As a result, the planet gear
124 is engaged with the gear 116 integral with the stop-
per 114, whereby the latter 114 is tamed counterclock-
wise against the elastic force of the spring 115, as a
result of which the end portion of the stopper 114 is
retracted from the route of movement of the cap 102.

When, under this condition, a printing start signal is
provided, the head 130 is shifted to the printing region
again, being moved to the left-handled side in FIG. 8.
At the same time, the cap 102 is also moved to the
left-handled side in FIG. 8 by the elastic force of the
spring 110 acting on the lever 111 without slipping on
the head end face 131; that is, the cap 102 is returned to
the non-sealing position B again.

Thereafter, the pump motor 118 is rotated in the
OppOSlte direction temporarily. As a resuit, the regulat-
ing gear 123 in standby state as shown in the part (c) of
FIG. 12 is turned in the opposite direction as shown in
the part (d) of FIG. 12 as the pump gear 122 turns coun-
terclockwise, whereby the planet gear 124 is revolved
to the original position.

In the above-described embodiment, in succession to
the sucking operation of the pump 134, the retraction of
the stopper 114 is carried out by the planet gear mecha-
nism. However, the recording device may be so modi-
fied that a solenoid is used to retract the stopper 114.
With this modification, the operation can be eliminated

that the pump motor 118 is rotated in the opposite direc-

This is the rectacement sheet

Daie:

2 0 JAN 1998



6. The capping devices as clained in claim4, werein said cap
support further includes two recesses and a cap fixing nmenber
havi ng two pins pivotably supported in said recesses to permt
said cap to pivot with respect to

- 13 -

tion to return the planet gear 124. The same effect can
be obtained by replacing the planet gear mechanism
with a one-way clutch.

As was described above, in the ink jet type recording
device of the present invention, the ink jetting port :
sealing member is arranged outside the printing region
which is moved between the non-sealing position where
it is away from the ink jetting port and the sealing posi-
tion where it seals the latter. Hence, the sealing and
opening of the ink jetting port are automatically carried
out as the sealing member is moved together with the
recording head. That is, the sealing and opening of the
ink jetting port can be achieved without lateral dis-
placement.

Furthermore, in the recording device, the stopper, or
retaining member, retains the sealing member at least
for the period of time Which elapses from the time
instant that the scaling member reaches the sealing posi-
tion until the attraction of the sealing member is started.
Hence, even if the main switch is tumed off immedi-
ately after-an printing operation is accomplished, the
recording head and the sealing member can be posi-
tively fixedly positioned with the ink jetting port sealed.
In addition, the recording device in standby state can be
placed in the printing mode quickly.

While the present invention has been described above

" with respect to two preferred embodiments thereof, it
should of course be understood that the present inven-
_tion should not be limited only to these embodiments,
but various changes or modifications may be made
without departure from the scope of the invention as
defined by the appended claims.
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-sai d cap support as said cap is urged toward said nozzle surface

by said hem spherical projection. 7. The cappi ng device as
claimed in claim1l1, wherein said carriage drives said cap
support from said non-cap- ping position to said capping

posi tion. ' - 8. The capping device as clainmed in claim1, wherein
sai d bi asi ng means_applies a biasing~fbfce on at |east part of
sai d di spl aci ng ne t iclaimed $ai d cap support, toward said

nozzl e surface. 1. A capping device for an ink jet printer having a
carriage with a printing head thereon, said printing
head having a nozzle surface and said carriage being
movable through an effective writing region in which
printing is performed, said device comprising:

a cap support disposed outside of the effective writ-
ing region and movable between a non-capping
position and a capping position,

displacing means for displacing said cap in a direction
toward the nozzle surface of said printing head as
said cap support is moved from the non-capping
position to the capping position, wherein said dis-
placing means includes a stationary guiding means
arranged as an inclined surface for displacing said
cap support toward said nozzle surface of said
printing head in a direction transverse to the direc-
tion of movement of said carriage, and

biasing means for biasing said cap support in said
direction toward said printing head so as to allow a
cap on said cap support to come into close contact
with the nozzle surface of said printing head by
operation of said biasing meauns.

- 2. The capping device as claimed in claim 1, wherein
said displacing means comprises two components, one
being said stationary guiding means for displacing a first
part of said cap support toward the nozzle surface of the
printing head and the other of said components being a
turnable lever adapted to turn while supporting a sec-
ond part of said cap support, where said second part of
said cap support is closer to said effective writing region
than said first part of said cap support. . '

3. The capping device as claimed in claim 1, wherein
said displacing means comprises a pair of turnable le-
vers for displacing said cap support toward the nozzle
surface of the printing head while supporting a rear part
and a forward part of said cap support in such a manner
that a biasing force of said biasing means is exerted on a
base end of at least one of said turnable levers.

4, The capping device as claimed in claim 1, wherein
said cap support includes a hemi-spherical projection
supporting central part of a lower surface of the cap at
a single point of contact.

8. The capping device as claimed in claim 1,

wherein said cap support further comprises a first pin
and a second outer pin, where said first pin is pivot-
ally connected to a foremost end of one of said
displacement means and said second outer pin slid-
ably moves along said inclined surface of said sta-
tionary guiding means to maintain a horizontal
position as said cap is displaced toward said nozzle

. surface by said displacing means.

S
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.9. The .capping device as claimed in claim2, wherein
bi asi ng neans applies a biasing force to a base

turnabl e | ever.

wher ei n

10. The cappi ng device as clai
sai d gui di ng nmeans conpri ses:

provi ded on said cap support; and a slot menbe
cap supporting franme, said - 15 pin nember being

said slot.
further

AR R

6. The &dppinB ¥etRRPRHaflRMd Bcidiin 4 Whofth
said cap support further includes two recesses and a cap

fixing member havmg two pins pivotably supported in
said recesses to permit said cap to pivot with respect to
said cap support as said cap is urged toward said nozzle
surface by said hemispherical projection.

. The capping device as claimed in claim 1, wherein
said carrmge drives said cap support from said non-cap-
ping position to said capping position.

8. The capping device as claimed in claim 1, wherein
said biasing means applies a biasing force on at least part

" of said displacing means to move said cap support

toward said nozzle surface.
9. The capping device as claimed in claim 2, wherein

~ asecond biasing means applies a biasing force to a base

end of said turnable lever.

10. The capping device as claimed in claim 2, wherein

said guiding means comprises:

a pin member provided on said cap support; and

a slot member formed on a cap supporting frame, said
pin member being slidable within said slot.

11. The capping device as claimed in claim 1, further

comprising:

a posmonmg and retaining means, being arranged ata
first posmon where said cap seals said nozzle sur-
face, for positioning and retaining said cap at Jeast
for a period of time which elapses from the time
instant that said cap moves to said first position
until a negative pressure is formed in said cap.

" 12. The capping device as claimed in claim 11, in
which said positioning and retaining means comprises a
stopper which is movable so as to abut against the inner
end of said cap, said stopper being prevented by the
lower surface of said cap from moving upwardly during
the printing operation, and a spring for urging said
stopper so as to go said stopper in the route of move-
ment of said cap when the device is in standby state.

13. An ink jet type recording device in which

an ink jetting port sealing member is arranged along
the route of movement of a recording head and
outside a printing region thercof in such a manner
that said ink jetting port sealing member, abutting
against a part of said recording head, is moved
together with said recording head, and is moved in
a direction perpendicular to the direction of move-

_ment of said recording head between a first posi-
tion where said ink jetting port sealing member is
spaced from a surface of said recording head which
includes an ink jetting port and a second position
where said ink jetting port sealing member seals

This

a second
end of said
med in claim?2.
a pin nenber
r fornmed on a
slidable within
n claima1l.
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_conpri sing: a positioning and retaining neans, being arranged
at .a first position where said cap seals said nozzle sur-
face, for positioning and retaining said cap at | east for a
period of time which elapses fromthe tine i nstant that said
cap noves to said first position - - until a negative pressure
Is formed in said cap. 12. H%e cappi ng device as clained i-n
claim1l, in : whi ch said positioning and retaining neans conpri ses

a said ink jetting port,

a displacing means is provided for facilitating move-
ment of said ink jetting port sealing member from
said first position to said second position, wherein
said displacing means includes a stationary inclined
surface formed within said ink jet type recording
device for displacing said ink jetting port sealing
member toward said recording head in a direction
transverse to the direction of movement of said
recording head, and

a retaining member is arranged at said second posi-
tion which is adapted to position and retain said ink
jetting port sealing member at least for a period of
time which elapses from the time instant that said
ink jetting port sealing member moves to said sec-
ond position until a negative pressure is formed in
said ink jetting port sealing member.

L]
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st opper which is novabl e so as to abut agai nst the inner end of

said cap, said stopper being prevented by the | oner surface of
said cap from noving upwardly during the printing operation, and
a spring for urging said stopper so as to go said stopper in the
route of nove- ment of said cap ,when the device is in standby

st at e. _ 13. An ink jet type Fééo?ding device in which

an ink jetting port sealing nmenber is arranged al ong t he

route of novenent of a recording head and
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outsfde a printing region thereof in such a manner that said

i nk jetting port sealing nenber, abutting agai nst a part of
sai d recording head, is noved together with said recording
head, and is noved in : a direction perpendicular to the
direction of nove- ment of said recording head between a
first posi- tion where sa@ @ ink jetting port sealing nenber
S spaced froma surface of said recordi ng head which
i ncludes an ink jetting port an?;2£§pci59 position
— S
‘ —
2 - 3
2
C : N
P
—-15b
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wher e sai d ink jetting port sealing nenber seals ~ti t211 ! |1 111

FIG. 4
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- 16 - ) said ink jetting port, a displacing neans is provided for
“facilitating nove- ment of said ink jetting port sealing nenber from
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said first position to said second position, wherein sai d di spl aci ng
nmeans i ncludes a stationary inclined surface forned within said ink jet
type recording device for displacing said ink jetting port sealing
menber toward said recording head in a direction transverse to the
direction of novenent of said recordi ng head, and a retaining nmenber is
arranged at said second posi - ti on-vhich i s adapted to position and
retain said ink

FIG. 8
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jetting port sealing menber at least for a period of time which el apses
. from'the tinme instant that said ink jetting port sealing nenber noves to
said sec- ond position until a negative pressure is forned in said ink

jetting port sealing nenber.

FIG. 10
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ABSTRACT

CAPPING DEVICE FOR INK JET PRINTER

According to the present invention, there is disclosed a
capping device for an ink jet printer which is con-
structed such that a cap supporting member 14, adapted
.to move fram the non-capping position to the capping
position by the thrust action of a carriage 3, is arranged
on the home position side of the ink jet printer so that
the outer end part of the cap supporting member 14 is
displaced toward the nozzle surface of a printing head 4
with the aid of a guide surface 156 having an inclined
surface 15q, untii a cap § on the cap supporting member
14 is brought into close contact with the nozzle surface
of the printing head 4 with an adequate intensity of
thrust force by means of a turnable lever 8 operatively
connected to the inner end of the cap supporting mem-
ber 14, while resilient force of a cap spring 11 is exerted
on the base end part of the turnable lever 8 so as to
normally bias the cap supporting member 14 in the
direction toward the.printing head 4.

Fig. 6
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