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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
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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.

Another proposal is disclosed.in an official gazette oi
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
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
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
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
the like, a distance between the printing head and the cap

varies correspondingly. For this reason, a sealing function
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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 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 devicé 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 turned
by a carriage displaced to the home position, causing a cap
disposed at one end of the carxiage to came.into pressure
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
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
between the printing head and the cap. Thus, there arises a
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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. 1In
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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in the convenczicnal ink jet type recording device, it is

Py

necsssary to acve the cap member tc the retracting pesition fox

evers printing crezation. Hence, it takes much time for the
conventicnal ink Jjet +tvpe =zecoxding device to start the

recozdiing operziion.

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

novel ink Jjet +type <recording device in which, when the

racording head is returned to its home position, the ink

n

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.
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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
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
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
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
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.

Since the cap is turnably supported by a spherical

projection a2t the central portion of the bottom surface thereof
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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
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
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
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
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
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 recoxding 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 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
description which has been made in conjunction with the

accompanying drawings.

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

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

Fig. 3 is a fragﬁentary enlarged front view of the capéing

device,
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Fig. 4 is a plan view of the capping device, particularly
illustrating a dimensional relationship among components

constituting the capping device;

[2¢]

ig. 5 is a perspective view of a cap supporting structure

the capping device;

kh
O
H

txj

ig. 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 capping device before

an ink djet port on a printing head is shut by the capping
device; and

ig. 7 is a plan view of the capping device shown in Fig.

tf

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
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.

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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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 prin

adapted to move

ter is provided with a cap supporting member 14

along a carriage guide 2 between the capping

ig position and the non-capping position, on the home position

side thereof.

-~

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 a2t the home position,

+he nozzle surface of a

15 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.

20 In addition,

the cap supporting member 14 includes a

projecting piece l4a at the outer end thereof, so as to allow

it to move to the capping position via a projection 3a, at the

ounter end of the carriage 3,

adapted to collide with the.

projecting piece l4a when the carriage 3 is displaced to the

25 home position from the left-hand side of the printer as seen in

the drawing.

A pin 14d stands upright on the cap supporting

-1 -
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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
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
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 8 while slidably
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
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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8 is normally 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
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 fof displacing the cap supporting
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
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
the hemi-spherical projection l4c. An elongated cap fixing

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

mniiﬂ‘iiiﬁ’ﬁfi‘ i
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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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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
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
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
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
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 'the
position corresponding to about one o’‘clock of a watch is

designated by €, 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
is established.
L3 < L1 + L2 cos 8

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

Fig. 6 and 7 illustrate a capping device in accordance with

o]

r¥

a second embediment of the present invention. Accorxding
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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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.

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
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
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
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
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
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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
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
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
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
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

pinion 116 integral with the stopper 114.
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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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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

-2 - This Sheet Has Been ReﬂlI
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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
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 opposite
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 used to retract the stopper 114. . With this
modification, the operation can be eliminated that the pump

motor 118 is rotated in the opposite direction to return the
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planet gear 124. The same effect can be obtained bv Zsplacing
the planet gear mechanism with a2 cne-way clutch.

As was desczibed 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 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

re automatically carried out as the sealing member is moved
together with the recording head. That is, the sealing and

-~

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

Furthermore, in the recording device, the stopper, or
retaining member, retains the seazling member at least for the
period of time which elapses from the time instant that the
sealing member =eaches the sesaling position until the
attraction 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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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
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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).

4. 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

L
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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
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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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